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Campbell (W. B.), and O. Maas, Equilibria in Sulphur 
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Cavinato (A.), Euclase from Valle Auiina, 694 
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Childs (Dr. W. H. J.), and Prof. R. Mecke, Intensities in 
the Atmospheric Oxygen (Intercombination) Bands, 

Chiiowsky, A New Method of Gasifying Heavy Oils, 550 
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Chisholm (A. H.), Birds and Green Places : a Book of 
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Chisholm (Dr. G. G.), [death], 324 ; [obituary article], 419 
Chodat (F.), A New Demonstration of the Traube Cell, 
294; A New Method for the Determination of the 
Iso-electric Point by Ferments, 730 
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some Derivatives of Diphenyl, 843 
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Functions, 775 
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Cockcroft (Dr. J. D.), aj)pointed University demonstrator 
in physics in Cambridge University, 431 
Cockerell (Prof. T. D. A.), Matthew Island, 414 ; Siliceous 
Shells of Protozoa, 975 ; The Oldest Record of a Slug, 
745 ; Width of Head and Pelvis in Homo, 131 
Cockerham (E.), Gambial Activity and Seasonal Changes 
in Starch Content of Sycamore {Acer Pseudoplatanus), 
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Coker (Prof. E. G.), A New Lateral Extensometer, 723 
Colebrook (F. M.), The Physical Reality of ‘ Side-bands 
726 

Coleman (Prof. A. P.), Age of the Earth, 668 
Coles (Dr. Fay-Cooper), The Educational System for 
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Colin (H.), and E. Gu6guen, The Sugar of the Florid®, 622 
Collard (J.), The Articulation of a Telephone Circuit, 475 
Collet (L. W.), Structure of the Canadian Rockies, 729 
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Compton (Prof. R. H.), Work at the Kirsten boscli Garden.s, 

South Africa, 755 
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jecture, 455 
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33 
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Reflection from Calcite for Silver (/C%) X-rays, 461 
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Cornish (Dr. Vaughan), Coast National Parks, 574 ; Land- 
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the Carbonyl Group, 622 
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Coster (Prof. D.), K-Absorption Edge of Zinc, 509 
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Cotton (A. D.), Giant Seneeios on Kilimanjaro, 951 
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Griddle (N.), Fluctuations of Manitoban Grouse, 685, 

Crofts (Doris R.), Haliotis, 304 
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Crookall (Dr. R.), Coal Measure Plants, 169 ; Some 
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Development during 1929, 824 ; River Flow Records 
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Danjon (A.), Results obtained during the Eclipse of May 9, 
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Darmois (E.), The Action of Boric Acid and Borates on the 
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The Influences of xAlkaiine Molybdates on the Rotatory 
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Barney (M.), Photograph of a Lunar Landscape, 793 
Darwin (Major L.), Evolution and Evidence, 126 
Dauvillier (Dr. A.), Visible Electron Diffraction, 50 
Dauzere (C.), The Formation of Electrical Charges in 
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David (Prof, W. T.) : Gaseous Combustion, 409 ; and W. 

Davies, Gaseous Combustion, 127 
Davies (A. C.), Prof. F. Horton, and E. Blundel], Critical 
Potentials for the Excitation of Soft X-rays from Iron, 
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Davies (Dr. F.), appointed reader in anatomy at King’s 
College, London, 396 

Davies (L.), and L. Wright, Protective Value of some 

Electro -deposited Coatings, 513 
Davies {Lt. -Col. L. M.), The Genus Dictyoconus and its 
Allies, 549 

Davies (Dr. W. AI.), Parasitism in Relation to Pupation in 
LvctUa sericata Meig., 779 

Davis (Dr. A, H.), Measurements of Noise by means of a 
rumng-fork, 48 ; and E. J. Evans, Absorption of 
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Davis (Dr. J. J,), Viruses and Life, 351 
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Deaghs^(R. ), The Action of Light on Thermionic Phenomena, 
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of Silicon Oxide, 777 
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Dodd (A. P.), The Biological Control of Prickiv-Pear in 
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Pmlosnphy : a proposed International Conference, 857 
Doo(Eon (Dr. A. T.), awarded the Thomas Gra v prize of tlie 
Royal Society of Arts, 541 

Dootson (F. W.), [obituary article], 323 

Dorabialska (Mile.) The Heat Evolved by Polonium, 74 
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an Introductory Textbook, 521 
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Draper (Dr. D.), [obituary article], 714 . 
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Druce (Dr. G. C.), The eightieth birthday and work of 752 
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Duane (W.), The Polarisation of X-radiation, 150 
Dubois (E.), The Volta Effect, 222 
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ment of very small Luminosities, 222 
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Dupiii (P.), and M. Teissie-Solier, The Distribution of the 
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Dupont (G.), and J. Levy, The Autoxidation of Abietic 
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Dutoit (P.), and C. Zbinden, The Spectrographic Analysis of 
Oi'gans, 337 

Dybowski (B.), Polychaeta of Lake Baikal, 615 
Dyson (Sir Frank), Everyday Astronomy, 507 
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Eccles (Dr. W. H.), Physics in relation to Wireless, 894 ; 
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elected president of the Institute of Physics, 868 
Eckersley (Capt. P. P.), and X, Ashbridge, The Choice of 
Sites for British Biroadcasting Stations, 754 
Eckersley (T. L.), Recombination of Electrons and Posi- 
tive Ions in the Upper Atmosphere, 669 
. Eddington (Sir A. S.), elected president of the Physical 
Society, 576; Space and its Properties, 849 The 
Charge of an Electron, 474 ; The Problem of Stellar 
Luminosity, 489 ; The Rotation of the Galaxy (Halley 
Lecture), 866 

Eddy (C. E.), and Prof. T. H. Laby, Quantitative Analysis 
by X-rays, 686 

Edinger (Di\ Tilly), Die fossilen Gehirne, 738 
Edlen (B.), and A. Ericson, Hydrogen-like Spectra of 
Lithium and Beryllium in the Extreme Ultra-violet, 
233 ; Extreme Ultra-violet Spectra, 427 
Edmonson (C. H.), Growth of Hawaiian Corals, 66 
Edwards (W.) and Co., Xew Type of Epidiascope, 105 
Egedal (Dr. J.), Tides of the Upper Atmosphere and the 
Heights of Meteors, 202 
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Eielson (Lieut. G, B.), [obituary article], 465 
Einstein (Prof. A.), History of the Concept of Space, 897 
Eipper (P.), translated by P. Kirwan, Animals Looking at 
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Ekliart (Dr. E.), Rainfall of the World, 795 
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Elliott (A.), Band Spectrum of Chlorine, 989 
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Ellis (Dr. O. C. de C.), The Fallacious Determination of the 
Specific Heats of Gases by the Explosion Method, 165 
Ells (S. C,), Core Drilling Bituminous Sands, 795 
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Emeleus (Dr. X, G.), The Conduction of Electricity 
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Atmosphere of Planets, 586 

Esclangon (E.), Determination of the Position and of the 
Elements of a Planet or Distant Comet, 914 ; Deter- 
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Celestial Body supposed to be a trans-Xeptunian 
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Fee (Dr. A. R.), [obituary article], 571 
van cier Feen, Jr. (Dr. P. J.), Fossil Brains, 738 
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Fenoglio (M.) Presence of Hesquehonite in the Serpentine 
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Ferguson (Dr. A.), Photo-Electric Cells, 953; Prof. K. 
J. P. Orton, 898 ; The Parachor and Molecular 
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Fermi (Prof. E.), Magnetic Moments of Atomic Nuclei, 16 
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bonates of Cobalt and Nickel, 658 ; and F. Giorgi, 
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Filene (E. A.), Salaries of Educationists in America, 828 
Finch (R. H.), Rainfall accompan^^dng Volcanic Explo- 
sions, 651 

Finnemore (H.), and C. B. Cox, Cyanogenetic Glucosides 
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Finzel (T. G.), Pyrophoric Iron, 616 
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tional Currents of Viscous Liquids, 730 ; 766 
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Fisher (R. C.), and E, A. Parkin, Presence of a Yeast in 
the Death Watch Beetle {Xestobium rufo-villosum De 
G.), 892 
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Society, 541 ; The Viscosity of Liquids, 580 ; The 
‘ Wave Band ’ Theory of Wireless Transmission, 92 • 
198; 307 
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Flux (A. W.), The Food Supply of the United Kingdom, 984 
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Zweite Auflage, 381 

Foex (G.), The Diamagnetism of the Halogen Ions, 549 
Forbes (Prof. G.), the 81st birthday of, 537 
Forbes (Dr. H. 0.), seventy-ninth birthday of, 136 
Forbes (Prof. S. A.), [death], 787 
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^thropology at the University College of Wales { 
Aberystwyth, 1911 

Fort <R ) md C N. Hinshelwood, The Kinetics of the 
Oxidation of Gaseous Benzene, 433 / 

Foiteeue (Prof. C. L.), An Ammeter ior High Preauenev < 
Currents, 263 ; The ‘ Wave-band'’ Theo^ of^Ss 
Transmission, 198, 272 m vvireiess 

Fosse (R.), A. Brunei, and P. de Graeve, A New Fermenta- 

produced by the Liver of Various ( 

Fourier (Jean Baptiste Joseph), Centenary of the death of, C 


i^oumier (ju.;, i^rencn j?iooas oi ly^U, 

Fowler (Prof. A.), The Radcliffe Observatory, 776 
Fox (Dr. F.), The Waters and Coasts of Britain, 506 
Fraenkel (Dr. A.), appointed professor of mathematics in 
the^ Einstein Institute of Mathematics at the Hebrew 
University, Jerusalem, 112 

Di Franco (S.), The Lava from the Eruption of Etna in 
1928, 767 

Francois (F.), Action of Selenoxanthydrol on Ureas and 
Carbamic Esters, 766 ; The Selenoxanthydrols, 337 
Franz (L.), Vorgesehichtliches Leben in den Alpen, 775 
Fraser (Mrs. Kennedy), gift to Edinburgh University, 431 
Fraser-Harris (Prof. D. F.), The Muscular Sense, 204 
Frazer (Sir James George), Myths of the Origin of Fire : 
an Essay, 920 

Freeman (L. J.), The Spectra of Trebly-Ionised Oxygen 
(0 IV) and Trebly-Ionised Nitrogen (N IV), 802 
Fremont (C.), Shearing and Punching Metals, 29 
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of Countryside Lore, 304 

I French (H. J.), and T. G. Digges, Tests of Tool Steels, 651 
Frenkel (Prof. J.), On the Correct Formulation of Pauli’s 
Exclusion Principle, 235 ; The Viscosity of Liquids, 
581 

Friedel (G.), and V. Maikowsky, Temperature Measure- 
ments in Boring, 73 

Friedmann (Dr. H.), The Cowbirds : a Study in the Biology 
of Social Parasitism, 367 

Fritsch (Prof. F. E.), Research in Freshwater Biology and 
the Eimctions of a Freshwater Biological Station, 241 
Frost (A. V.), and 0. Frost, The Product of the Radio- 
active Disintegration of Potassium, 48 
Fry (Dr. H. J. B.), [death], 715; [obituary article], 827 
Fry (Dr. T. C.), Elementary Differential Equations, 380 
Fukumako (S.), Electric Power Stations in Japan, 579 
Furuichi (Baron Koi), elected an honorary member of the 
Institution of Civil Engineers, 328 


V. Gaertner (H. R.), Geology of the Central Carnie Alps, 
398 

Gairdner (Alice E.), and C. D. Darlington, Structural Varia- 
tion in the Chromosomes of Campanula per sici folia 87 
Galadzhiev (M.), and E. Malm, Influence of some Physico- 
chemical Factors on Marine Water Protozoa, Sj" 

Galle (J. B.),^ and G. Talon, Researches relating to the 
Propagation of Radio -electric Waves carried out on 
the occasion of the Eclipse of May 9, 1929, 258 
Gargon (M.), and J. Vinchon, translated by S. Haden 
Historical, Critical and Medical 

I Study, 371 

Gardiner ^rof. J. Stanley), Term Nova Madreporaria, 143 
Gardner (R.), A Method of Setting Out the Classification of 
the Elements, 146 

Garrelon (L.), D. Santenoise, H. Verdier, and M. Vidaeo- 
vitch, The Pancreas and Pneumogastric Excit- 
ability, 338 _ . 

Garrod (Miss D. A. E.), Cave Art in Palestine, 794 
Garstang (Prof. J .), The Historicity of the Books of Joshua 
and Judges, 764 

Garsteng (Prof. W.), Frank Buckland and Fish Culture, 653 * 
Buckland Coiu'se of Fisheries Lectui’es, 645 " 

Garwood (Prof. E. J.), elected president of the Geological 
Society of London, 328 ; The Tuedian Beds of 
Northern Cumberland and Roxburghshire east of the 
Liddelwater, 477 

Gatenby (Prof. J . B.), appointed Theresa Seessel fellow of 

Nutrition 

of the Grantia Amphiblastula, 614 
Gates (Prof. (L H), Loose References to Eartiiwxjnns, 680 
Dates (Prof. R. R.), elected president of the Ro\'al Micro 
scopieal Society, 140; HereteyinMan, 19p Svnapsis 
and Chromosome Rings m OS notheraCB54: ; and D V 
' Daran, Zygospore Formation in Mueors, 309 
Gaunt (J. A.), Continuous Absorption, 257 
Gaurier (L.), The Change of the Alluvium in Lakes con- 
verted into Reservoirs, 549 

Gautier (Prof. iS. F.), awarded the Charles P. Dalv gold 
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botany in Cambridge University, 547 
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Sebastian Z. de Ferranti, 239 ; The ‘ Wave-Band ’ 
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Glegg (W. E.), A History of the Birds of Essex, 197 
Glennie (Agnes Elisabeth), Index to the Literature of Food 
Investigation, Vol. 1, No. 2, 754 
Godbert (A. L.), and Prof. K, V. Wheeler, Measurement of 
Coal Dust Inflammability, 332 
Godchot (M.), and Mile. G. Cauquil, The Methylcyclohep- 
tanols, 622 ; and M. Mousseron, New Methods of 
Formation of 2 : 5-Dimethylpiperazine, 766 
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Northumberland, Durham and Newcastle-upon-Tyne, 
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Gogate (D. V.), and Y. G. Naik, Effect of Direct Current on 
the Frequency of Sonometer Wire, 819 
Goldie, (A. H. B.), Atmospheric Light Columns from 
Artificial Lights, 743 

Goodey (T.), Tylenchinema osoinellce gen. et sp. n.. Parasite 
in the Frit-fly Oscinella frit L., attacking Oats, 293 
Goodings (Dr. A. C.), appointed to a position imder the 
Ontario Eesearcli Foundation, 505 
Gordon (G. S.), elected a member of the Athenaeum Club, 
','213 

Gordon (Se ton), Sea Birds and Seals, 504 
Gosman (B. ), Beduction of Sulphurous Acid at the Dropping 
Mercury Cathode, 959 

Gosney (E. S.), and Dr. P. Popenoe, Sterilisation for Human 
Betterment : a Summary of Besults of 6000 Opera- 
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Goudsmit (S.), and L. A. Young, The Nuclear Moment of 
Lithium, 461 

Gould (Lieut. -Comdr. B. T,), Enigmas : Another Book of 
Unexplained Facts, 269 


Govaert (F.), The Nitration of o-fluoi‘baizoie Acid, 658 
Grabau (Dr. A. W.), Origin of Graptolitic Shales, 67 
Grabham (G. Wh), Native Policy in South Africa, 13 1 
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an Attempt to Cultivate the Virus of Tobacco Slozaic 
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Grard (J.), Bromomalonic Dialdehyde, 337 
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Gray (B. W.), The Integuments of W'liales, 744 
Gregoire (J. A.), A New Mode of Transmission of Rotations 
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Gregory (Prof. J. W.): Australian Origin of Red Rain in 
New Zealand, 410; Early Rhodesian Gold, 47 ; Earth- 
quakes and Volcanoes, 11 ; Geology of Albania, 8 ; 
The Geological History of the Pacific Ocean, 750 ; 
Ethel Dobbie Currie, J. W^eir, S. Williams, and G. W. 
Tyrrell on the Geological Collection from the South 
Central Sahara made by Mr. Francis Rodd, 293 
Gregory (Sir Richard), W'eather Recurrences and Weather 
Cycles, 132 

Green (H. E. H. H.), reappointed demonstrator in anatomy 
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Green (W. J.), Stability in Soap Films, 815 
Greenwood (A, W.), and J. S. S. Blyth, The Results of 
Testicular Transplantation in Brown Leghorn Hens, 
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and Purpose of Observation, 328 
Grier (J.), and H. Brindle, Institution of silver medals in 
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Grieve (S.), Transport of Stones by Attached Seaweed, 217 
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in Gaseous and Liquid Systems, 405 
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Stephenson, 303 

Gross (P.), and A. Goldstern, Optical Determination of 
Electrolytic Dissociation in very Dilute Alcoholic 
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Grundstrom (R.), and Prof. E. Hulthen, Pressure Effects 
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Guillot (M.), An Attempt to Prove the Existence of a Non- 
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Guinness (Lieut. -Col. WA E.), elected president of the 
Marine Biological Association, 213 
Gulati (A. N.), Do Cockroaches Eat Bed Bugs ? 858 
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The Life and Work of Robert Hooke (part 2), 629 ; 
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Haddon (Dr. A. C.), Edward Clodd, 536 
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Hadley (Dr. A. T.), [death], 465 
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Hecht (J. S.), Unsolved Problems : National and Inter- 
national, 735 

Hellings (H.), Dr. S. Pexton, and Dr. Chaplin, presented 
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Henri (Prof. V.), Existence of Two Limits of Predissoeia- 
tion in the Nitrogen Peroxide Molecule and the Heat 
of Dissociation of Oxygen, 202 ; Dissociation Energy 
of Oxygen determined from the Pre -Dissociation of 
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of the American Geopaphical Society, 648 
Hevesy (Prof, G.), Quantitative Analysis by X-Rays, 776; 
The Chemistry and Geochemistry of the Titanium 
Group of Elements (Hugo Muller lecture), 539 ; and 
A. Guenther, Search for an Inactive Isotope of the 
Element 84 (Polonium), 744 ; and O. H. Wao-ner 
The Therapeutic Use of Metals, 868 ® ^ 

Hewer (H. R.), Colour-Changes in Fish (Pt. 5), 957 
Hewlett (Dr. C. W.), A Film Phonograph, 285 
Hewlett (Prof. R, T.), Dr. F. R, Blaxall, 944 
Hey (M. H.), On Face- and Zone-symbols referred to 
Hexagonal Axes, 958 ; On Pink Epsomites and 
Fauserite, 958 

Hickman (Henry Hill), centenary of the death of, 572 
Hicks (Prof. G. Dawes), The Philosophv of Spinoza and 
Leibniz, 264 ; The Earl of Balfour, 497 ; Hugh S. R 
; Elliot, 786 

Hill (Prof. A. V.), Vapour Pressure of Solutions, 724 
Hill (Dr. A. W.), Scientific and Industrial Research in the 
British Empire, 386 

Hill (late C.), Origin of the Caste System in India, 685 
Hill (Prof. J. P.), awarded the Linnean gold medal for 
; 1930, 719 

Hill (Sir Leonard), The Kata-Thermometer, 836 • Nutritive 
Value of Elm Tree Bark, 780 ; Diving. 249, 415 
Hill (Dr. W. C. O.), resignation of lectureship of anatomv 
m Birmmgham University, 395 
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Hill (Engr. Bear- Admiral W. S.), Powdered Coal for Ship 
Propulsion, 326 

Hillebrand (Dr. W. F.), and Dr. G; E. F. Luiidell, Applied 
Inorganic Analysis: with special reference to the 
Analysis of Metals, Minerals, and Rocks, 852 
Hinchley (Prof. J. W.), presented with the Osborne Rey- 
nolds medal of the Institution of Chemical Engineers, 
574 , , ■ ^ ’ 

! Hind (S. R.), Josiah Wedgwood and his Influence on the 

1 English Pottery Industry, 781 

Hindle (Prof. E.), Recent Work on Yellow Fever, 19; 
Yellow Fever Vaccine, 27 

: Kingston (Major R. W. G.), In the Canopy of the Forest 

I (British Guiana), 548 

I Hino (T.), Research on Earthworms, 871 

* Hinshelwood (C. N.) : The Kinetics of Chemical Change 

W in Gaseous Systems. Second edition, 703 ; and R. 

” Fort, Oxidation of Benzene, 724 

r Hirschi (Dr. H.), Radioactivity of Granites and Grano- 

1 diosites, 686 

I Hirst (A. S. ), [obituary article], 899 

I Hoare (Sir Samuel), nominated as president of the British 

Science Guild, 612 

Hobson (A. D.), Regeneration of the Spines in Sea-Urchins, 
168 

van Hoepen (Dr. E. C. N.), Cretaceous Molliisea of South 
Africa, 906 

Hoffert (W. H.), and G. Claxton, Benzole Recovery in 
Gasworks Practice, 909 

Hoffmann (P.), et J. Deboffe, Cinquante ans de travaux 
sur I’agriculture et sur T horticulture, 979 
Hoffmann and Lenher, Precipitated Selenium Dioxide. 29 
von Hoffmann (Capt. C.), Edited by E. Lohrke, Jungle 
Gods, 375 

Hoffmeister (J. E.), H. S. Ladd, and H. L. Ailing, Falcon 
Island : a Pyroclastic Cone, 252 
Hofmeyer (Dr. J. H.), Scientific Work in South Africa, 617 
Hogben (Prof. L. T.), appointed professor of social biology 
at the London School of Economics, 390 
Holdaway (F. G.), and A. C. Evans, Parasitism a Stimulus 
to Pupation : Alysia magiducator in relation to the 
Host Lucilia sericata, 598 

Holden (H. S.), Some Wound Reactions in Ankyropteris 
corrugata, 693 

Holland (Sir Thomas H.), awarded the gold medal of the 
Institution of Mining and Metallurgy, 390 
Hollingworth (S. E.), The Glaciation of Western Edenside 
and adjoining Areas, etc., 513 
Holmes (Prof. A.), and Dr. R. W. Lawson, The Product 
of the Radioactive Disintegration of Potassium, 48 
Holmes (P. F.), and D. M. Henshaw, Endowment of the 
William Cartwright Holmes Scholarship in Leeds 
University, 72 

Holmes (Prof. S. J.), Inheritance in Man (Galton Lecture), 
987 

Holttum (R. E.), Periodicity of Leaf-fall in Singapore, 129 
Hbnigschmid (Prof. O.), The Product of the Radiographic 
Ilisintegration of Potassium, 91 
Hooker (Prof, H. D.), [death], 97 

Hoover (President), a tribute to men of science and their 
work, 139 

Hope- Jones (W.), Annual Meeting of the Mathematical 
Association, 109 

Hopfield (Dr. J. J.), New Spectrum of the Hydrogen 
Molecule, 927 

Hopkins (E. W.), Nitrogen Fixation by Bacteria, 579 
Hora (Dr. S. L,), Value of Field Studies in Zoology, 650 
Hori (Prof. T.), Spectrum of Ionised Mercury Hydride, 
131 ; Spectrum of Sodium Hydride, 615 
Horn (C. O.), Effect of Electric Tramways on Reception 
in Broadcasting Receiving Sets, 424 
Hornblower (G. D. ), Sacred Trees in Egypt, 392 
Homshaw (B. E.), Australian Petroglyphs, 650 
Hough (H, W.), Soil Corrosion, 835 

Houllevigue (Prof. L.), La vie du globe et la science 
moderne, 304 

Houstoim (Dr. R. A.), and J. F. Shearer, Fechner’s Law, 891 
Howard (A.), awarded the Barclay memorial medal of the 
Asiatic Society of Bengal, 612 
Howarth (M, G. B.), appointed chief chemist to the New- 
castle-upon-Tyne and Gateshead Gas Company, 184 
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Howell (A. H.), American Chipmunks, 181 
Howitt (F. 0.),^ Starch Envelopes of Pyrenoids, 412 
Hubbard (M. K.), appointed research associate in geology 
and geophysics at the Chicago Museum of Science and 
Industry, 648 

Hudson (Henry), the explorer, unveiling of a memorial 
window to, 899 

Hudson (Miss Hilda P.), The Mathematician in Ordinary 
Intercourse, 110 

Hudson (R. G. S.), The Age of the IMhoBtrotion arach- 
noideum Faima of the Craven Lowlands, 622 
Hudson (W. H.), The Purple Land : being the Narrative 
of one Richard Lamij’s Adventures in the Banda 
Oriental, in South America, as told by Himself, 45 
Huffman, Parkes, and Daniels, Thermal Data on Organic 
Compounds, 907 

Hughes (A. A.), History of Bell-founding, 145 
Hukumoto (Y.), A Relation between the Continuous and 
the Many -lined Spectra of Hydrogen, 975 
Humphrey (H. A.), D. M. Biiist, and J. W. Bansali, The 
New Industrial Power Plant of Imperial Chemical 
Industries, Ltd., at Billingham-on-Tees, oil 
Hurd and Puterbaugh, Concentration of Hvdrogen Per- 
oxide, 796 

Hurry (Dr. J. B.), [death], 465 
Hutchinson (Dr. D. H. A.), [obituary article], 324 
Hutchinson (H. P.), and H. G. H. Kearns, Insect Pests of 
Willows, 201 

Hutchisson (E,), Intensities in Band Spectra, 746 
Hutton (J. H.), awarded the Rivers memorial medal of 
the Royal Anthropological Institute, 177 ; Skull 
Ornamentation in the Naga Hills, 66 
Huxley (Prof. J. S.), The Aims of School Biology, 283 ; 
The Maladaptation of Trout Spermatozoa to Fresh 
Water, 494 

Hybl (J.), The Heat of Evaporation of Liquids, 915 
Hyman (Dr. H. H.), and C. R. Jeppesen, Moment of Inertia 
of Hydrogen from Band Spectra, 462 


von Ihering (Prof. H.) : [death], 537 ; [obituary article], 
678 ; Atlantic and Pacifle Land-Bridges, 954 
Imamura (Prof. A.), Multiple Origin of the Japanese 
Earthquake of 1923, 289 ; and T. Kodaira, Earth- 
Tiltings before Earthquakes, 544 
Imanishi (S.), Electronic Fine Structure in Helium Bands, 
529 

Ingham (A, E.), elected a fellow of King’s College, Cam- 
bridge, 476 ; appointed a university lecturer in 
mathematics in Cambridge University, 839 
Inglis (R. A.), Botanical Nomenclature, 204 
Inouye (W.), and T. Sugiyama, Earth -Til tings before 
Earthquakes, 544 

Inwards (R-), Ninetieth birthday of ; work of, 60S 
Isaacs (Mrs.), The Biological Interests of Young Children, 
961 

Ishida (Prof. Y.), Stark Effect in the Ultra-Violet Spec- 
trum of Neon, 970 

Ivens (W.), White Immigrants in Polvnesian Tradition, 
614 

Ives (H- C.), Seven Place Natural Trigonometrical Func- 
tions, etc., 968 


Jackling (D. C.), Establishment of the Jackling Founda- 
tion at the Missouri School of Mines and Metallurgy, 
692 

Jacks (G. V.), Soil Science in Sweden, 289 
Jackson (Sir Henry), [obituary article], 59 
Jackson (Dr. J.) : Lowell’s Prediction of a Trans -Neptunian 
Planet, 451 ; The Planet discovered at Lowell Ob- 
servatory, 491 

Jackson (Dr. L. C.), The Stern-Gerlach Experiment with 
Active Nitrogen, 131 
Jacob (C. T.), The Zodiacal Light, 471 
James (Col. S. P.), Report on a Visit to Kenya and Uganda 
to advise on An timalarial Measures, 208 
Jameson (Prof, A. H.), and Prof. M. T. M. Ormsby, 
Mathematical Geography. Vol. 2, 923 
Jamotte (A.), A Glossopteris Flora, in the Lukuga Valley in 
the neighbourhood of Greinerville (Belgian Congo), 338 
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Jaiici (Prof. M.), Le^-ons sur les systemes d’eqiiatioiis aux 
«]eri\'ees partielles, 443 , 

JaviFiier (M.), and ::\01e, L. Emerique, liie \ itamm Acti\ ity 

of Carotene, 622 , 

Jeffrey (Prof. E. C.), The Present status of DrosopJma 

mplanoija^^iter, 4^11 ^ _ . noo . 


Jeffi'cys (Dr. 


‘ Dig£(ing ' in Kowing, 928 ; 


Future of the Earth, 11 ox* 

Jeliey (E. E,), Mounting Medium for Film Sections, 27b ; 

For Microscopic Work, 672 , t-, 

Jenkin (G. F.), and G. D. Lehmann, High Frequency 

Fatigue, 617 , . nr i ^ 

Jog (Dattatraya Shridhar), New Bands in the Molecular 

' Spectrum of Hydrogen, 709 , „ , .r x-x x* £ 

Johnson (J.), awarded the gold medal of the Institution ot 
Naval Architects, 213 , • t 

Johnson (M. C.), A Method of calculating the Numerical 
Equation of State for Helium below 6° abs. and of 
estimating the relative importance of Gas Degeneracy 
and Interatomic Forces, 433 

Johnson (Dr. R. C.), Some Bands of the Carbon Molecule, 
89 

Johnston (J. H.), Light in Four Dimensional Space, 199 ; 
709 

Joliot (F.), The Electrical Properties and the Structure ot 
the Metallic Films obtained by Thermal and Cathodic 
Projection, 622 

Jolles (Z.), and J. Krugliakoff, Investigations on Diazo- 
hydrates, Azoxy -compounds, and Nitrones, 767 
Jolly (Dr. W. A.), elected president of the Royal Society of 
South iVfrica, 755 

Joly (Prof. J.), Application of Gamma Radiation to Deep- 
seated Tumours, 693 

Jones (Prof. F. W^ood), Man’s Place among the Mammals, 
6 : Polynesian Anthropometry, 685 
Jones (Dr. H. Spencer), Revision of Newcomb’s Occulta- 
tion Memoir, 142 

Jones (Prof. J. H.), The Present Position of the British 
Coal Trade, 343 

Jones (R. D. H.), awarded the Sheepshanks Exhibition of 
Cambridge University, 728 
Jones (W. R. D.), Metallic Magnesium, 514 
Joukowsky (Dr. E.), Floods of the Seine, 508 
Julin (Prof. C.), [death], 246 


Kahn (R. F.), elected a fellow of King’s College, Cambridge, 
476 

Kamienski (Prof. M.), An Ice -Telemeter, 835 
Karandikar (S. V.), Hindu Exogamy, 407 
Kari {A.), The Design of Merchant Ships and Cost Estimat- 
ing. Second edition, 921 
Kashyap (Shiv Ram), Indian Liverworts, 331 
Kassel (L. S.), The Binding Energy of some Organic Com- 
pounds, 926 

Katz (Dr. S. H.), and C. S. W. Grice, Mine Rescue Ap- 
paratus, 509 

Kawamoto (N.), Blood of the Eel, 905 
Kawata (S.), K-absorption Edge of Zinc, 509 
Kearns (H. G. H.), Insect Pests of Willows, 276 
Kearton (C.), In the Land of the Lion, 12 
Keeble (Sir Frederick), M. G. Nelson, and R. Snow, The 
Integration of Plant Behaviour (1), 149 ; (2), 293 
Keesom (Prof. W. H.), and H. H. Mooy, The Crystal 
Structure of Krypton, 889 

Keilin (D.), Cytochrome and Intracellular Oxidase, 841 
Keith (Sir Arthur), Man’s Ancestry, 6 ,* Recent Discoveries 
of Fossil Man, 935, 944 
Keller (Prof. C.), [death], 679 

Kemp (C. N.), X-rays in the Examination of Coal, 68 
Kendall (Dr. E. C.), Thyroxine, 161 - 
Kendall (Prof. J.), At Home among the Atoms: a First 
Book of Congenial Chemistry, 155 
Kendrick (T. D.), ‘ Bar-lip ’ Pottery from Essex and 
Alderney, 950 

Kennaway (E. L.), and I. Hieger, Tar Cancer, 932 
Kent-Jones (D. W.), and A. J. Amos, The Bacteriology of 
Wheat and Flour, 433 

Kenwrick (Evelyn and Miriam), The Child from Five to 
Ten : Interests and Problems of Early GhMhood, 161 
Kenyon (Sir Frederic), Librarians and Museums, 969 


Keys (Dr. D. A.), and J. F. Heard, The Striated Discharge, 
" 971 

Kidavu (M. G.), and T., A, Venkateswaran, Pepper Cultiva- 
tion, 794 

Kidd (F.), and C, West, Physiology of Fruit (1), 221 
Kidson (Dr. E.), Australian Origin of Red Rain in New 
Zealand, 410 

King (H.), and W. K. Anslow, Synthesis of Glycine, 68 
Kipping (Dr. F. H.), appointed University demonstrator in 
chemistry in Cambridge University, 431 
Kirk (E.), A New Ordovician Gastropod, 759 
Kirkpatrick (T. W.), Leaf -Curl in Cotton, 672 
Kirrmann (A.), and J. Grard, An Abnormal Reaction of the 
Dihalogen Propylenes, 803 

Kittenberger (K.), translated from the Hungarian, Big 
Game Hunting and Collecting in East Africa, 1903- 
1926 373 

Klauber '(L. M.), Rattlesnakes of the Western United 
States, 758 

Klemperer (O.), Properties of |8-Particles, 182 
Klumak (R.), and F. Hecht, Absolute Motions of Stars, 904 
Knight (B. C. J. G.), Monomolecular Films of Batyl Alcohol, 
351 

Knudson (Prof.), and Dr. Rayner, Mycorrhiza m the 
EricacefB, 508 

Kober (L.), Distribution of Masses on the Earth s Surface, 
694 

Kodama (S.), Reduction of Carbon Monoxide, 386 
Koehler (0.), Heredity of Polydactyly in Man, 834 
Koetschau (Dr. R.), Einfiihrung in die theoretische Wirt- 
schaftschemie, 964 

Kohn-Abrest (E.), Mile. Helene Villard, and L. Capus, The 
Presence of Thiocyanates in the Human Organism, 397 
Koller (P.), Genetic Studies of the A and B Races of D. 
ohscura„ 251 ■ 

Kopaczewski (W.), Traite de biocolloidologie. Tome 1 : 

Pratique des colloides. Deux, edition. Fasc. 1,813 
KordyleWski (K.), The Variable Star Tauri. 41. 1929, 150 
Koto (Prof.), Multiple Origin of the Japanese Earthquake 
of 1923, 289 

Kozelka (A. W.), Inheritance of Natural Immunity, 472 
Krabbe (Dr. T. N.), translated by Annie I. Fausboli, Green- 
land : its Nature, Inhabitants and History, 379 
Krepelka (J. H.), The Atomic Weight of x^Li-senic (1), 959 
Krishnamurti (Dr. K.), The Jdentity of Colloidal Particles 
in Soap Sols and Gels, 746 

Krishnamurti (P.), Raman Effect in Metallic Halides, 892 ; 

Raman Spectra of Crystalline Powders, 463 
Kroeber (A. L.), The Nisenan, 722 
Kuboto and Yamanaka, Promoter Action, 216 
Kiistner (Dr. F.), elected an honorary member of the 
American Astronomical Society, 177 


van Laar (Prof. J. J.), awarded the Roozeboom gold medal ; 
the work of, 423 

Labouret (Prof, H.), et Prof. P. Rivet, Le royaume d’Arda 
et son evangelisation au XVII® siecle, 376 
Laby (Prof. T. H.) : Quantitative Analysis by X-rays, 818 ; 

and C. E. Eddy, Quantitative Analysis by X-rays, 524 
Lacassagne (A.), The Difference in the Biological Action 
caused in Yeasts by V arious Radiations, 550 
Ladame (G.), The Metalliferous Deposits of Mt. Chemin, 
Valais, 694 

Ladd-Franklin (Dr. Christine), [death], 787 
Lamarck, Projected Memorial to, 97 
Lamb (Prof. H.), Hydrodynamics, 402 
Lamb (H. C.), The Manchester System of Electricity Supply, 
790 

Lambrey (M.), The Two Normal States of the NO Molecule, 
/■■■: 657 ■ ■ 

Lampitt (L. H.), B, B. Hughes, and H. S. Rooke, The 
Diastatic Activity of Honey, 802 
Lancaster (R.), and J. G. Berry, Zine-hase Die-easting 
Alloys, 514 

Lancum (F. PI.), The Eviction-method of tiie Cuckoo, 113 
Lander (Dr. C. H.), Physics in Fuel Research, 989 
Lane (Prof. A. C.), Geological Climates, 830 
Langmuir (Dr. I.), awarded the Willard Gibbs gold medal 
of the Chicago section of the x^meriean Chemical 
Society, 470 
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Lapworth (Dr. H. ), Meteorology and Water Supply (Symons 
Memorial Lecture), 504 

Laquer (Prof. E.), E. Dingemanse, and S. Kober, Crys 
talline ‘ Menformon 90 

Larmor (Sir Joseph), The Connexion of Mass with Lumi. 
nosity for Stars, 273; The Scientific Principle of 
Uncertainty, 345 

Lartz (L.), The Soluble Ferments Secreted by the Hymeno- 
mycetes, 338 

La Souef (A. S.), Rapid Changes in Mammals caused by 
Climate, 578 

Latifi (Dr. A,), A National Script for India, 575 
Lau(fe (G.),^ New Syntheses of Cyanic Acid and Urea by 
Oxidation of Carbon and its Derivatives in the Presence 
of Ammonia, 514 

Laurie (Prof. A. P.), de Wild’s The Scientific Examination 

of Pietm*es, 382 

Lavin (G. I.) : and P. B. Stewart, Production of Hydroxyl 
by the Water Vapoui’ Discharge, 150 ; and J. R. 
Bates, The Exit Gas from an Ammonia Discharge 
Tube, 709 ^ 

Lawrence (A. S. C.), Stability in Soap Films, 970 
Lazarev (P.) : and L. Teile, The Action of Blood-vessel 
Dilators on the Sensitiveness of the Eye in Peripheral 
Vision, 258 ; and N, I. Kolesnikova, The Staining of 
Boric Glass by the Action of Radium Rays, 258 ; and 
. N. Rodzevitch, The Phenomena of Ionisation of a Gas 
during the Discoloration of Colouring Substances in 
Visible and in Ultra-Violet Light, 258 
Leach (Dr. J. A.), Australian Nature Studies : a Book of 
Reference for those interested in Nature - Study. 
Second edition, 123 

Le -Bel (J. A.), The Sparks which are emitted by Stalactites 
when violently struck with a Steel Tool, 73 
\mn Le Coq (Dr. A.), [obituary article], 714 
Leeper (G. W.), The Thiocyanate Method of Determininisr 
Iron, 433 

Lefdvre .(J.), and A. Auguet, The Influence of the Hygro- 
metric State of the Air on Metabolism, 434 
Leggett (Dr.), Electro -medical Apparatus and Medical 
Research, 505 

Leigh (Dr. R. W.), Dental Morphology of Prehistoric Guam, 
905 

Lelli (M.), W. Thomson’s Minimum Heat Theorem, 338 
Lempfert (R. G. K.), elected president of the Royal Meteoro- 
logical Society, 141 

Lenard (P.), Grosse Naturforscher : eine Gesehichte der 
Naturforsehung in Lebensbeschreibung, 812 
von Lengerken (H.), Die Salzkafer der Nord- und Ostsee- 
kuste : mit Berucksichtigung der angrenzenden Meere 
sowie des Mittelmeeres, des Schwarzen und des Kas- 
pischen Meeres ; eine okologisch - biologisch -geo- 
graphische Studie, 558 

Lenglen and Durier, Appreciation of the Value of Powdered 
Limestones used in Agriculture, 478 
Lennard- Jones (Prof. J.,E.), The Polarity of Molecules, 9 
Lepape (A.), and M. Geslin, The Radioactivity acquired by 
Materials Exposed to the Action of Atmospheric 
Agents, 657 

Lerrigo (A. F.), Routine Detection of Nitrates in Milk, 621 
Leskov (A. I.), Occurrence of Buxm sempervirens L. in the 
Northern Caucasus, 259 

Lespieau : Phenyltrimethylene, 995 ; and Bourguel, A 
New Ethylenic Erythrite, 478 
Levaditi (C.), and F. R. Selbie, The Mode of Transmission 
of Acute Epidemic Polymorphous Erythema, 223 
Levaillant (R. ), Some Reactions of Sulphurous and Carbonic 
Esters, 258 ' 

Levi-Civita (Prof. T.) : Characteristics and Bicharacteristics 
of Einstein’s Gravitational Equations, 730 ; translated 
by Dr. J. Dougall, A Simplified Presentation of 
Einstein’s Unified Field Equations, 813 
Levinstein (Dr. H.), Chemical Warfare, 254 
Levy (Prof. H.), World Power and the Power of Man, 810 
Lewis (Dr. B.), and Dr. H.-J. Schumacher, A First Order 
Solid Phase Reaction, 129 

Lewis (J. S,), Ignition of Hydrocarbons in Oxygen, 474 
Lewis (S. Judd), The Spectroscopic Investigation of Jams ; 

A Simple Poiarimetric Test for Sugars in Jams, 548 
Leyshon (Miss A. W.), Characteristics of Discharge Tubes 
under ‘ Flashing’ Conditions, etc., 336 


Li (Ju-ehi), Variation in Chinese Students, S34 

L.), Grundiagen der Hvdroineehanik, 

Lienhart (R.), The Genetics of the Castorrex Rabbit, 550 
T 'VVu), Manchurian Rodents, and Disease, 6S5 
Lightfoot (B.), Wankie Coalfield and its Fossil Flora, 722 
Lmf^t (E. H.), The Wave Band ’ Theory of Wireless 

Transmission, 306 

Linnik (W.), Single Mirror Interference Fringes with 
X-rays, 836 

Linstead (Dr. R. P.), awarded the Harrison memorial prize 
for 1929, 100 ; presented with the Harrison memorial 
plaque and prize, 538 

Lions (F.), Researches on Indoles (1), 659 ; Some Tri- 
methoxy -quinoline Derivatives, 659 
Lister (H.), The Comparative Morphology of the Protozoan 
Fauna found in the Paunch and Reticuium of Rumi- 
nants, 693 

Lloyd (Dr. LL), Preparations of Protozoa and Alga?, 91 

Equations of Motion of a Viscous 
Fluid in Tensor Notation, 513 
Lockiey (R, M.), Habits of the Manx Shearwater, 215 
Lodge (Sir Oliver), Legitimate Uncertainty, 17 ; Test of a 
Relativity Postulate, 632 ; The ‘ Wave-Band ’ Theory 
of Wireless Transmission, 271 
Loeper, A. Mougeot, R. Degos, and S. de Seze, The Glycogen 
of the Heart and Cardiac Medicines, 878 
Lohnis (M. E.), Nitrogen Fixation by Bacteria, 579 
Longo (B.), and C. Paderi, The Biological Significance of 
Alkaloids on Plants, 338 

Lopes (G. de Arroyave), Bequest to the Zoological Society 
of London, 179 

Lowie (R. H.), Are w’^e Civilized ? Human Culture in Per- 
spective, 383 

Lowry (Prof, T. M.) : Optical Rotatory Power, 762 ; The 
Parachor, 364 ; and C. B. Allsopp, Measurement of 
Refractive Indices, 28 
Lowry and Jessop, Chlorides of Sulphur, 873 
Loyd (L. R. W.), The Birds of South-east Devon, 367 
Liibeke (Dr. E.), Technical Sound Problems, 616 
Lubimenko (V. N.), and Mine. Rauser-Cernooussova, The 
F ossil Remains of Chlorophyll in Marine Mud Deposits, 
766 

Lucas (R.), and Mile. D. Biquard, The Influence of Tempera- 
ture and of Solvents on the Rotatory’’ Powers of Active 
Substances, 114 
Lugeon (M.), The Origin of Granite, 995 
Lundquist (Dr. O.), Researches on the X-ray Spectrum of 
Sulphur, 925 

Lupton (the late A. G.), tribute to, 396 
Luyten (Dr. W. J.), The Grootfontein Meteor, 214 
Lyell (Sir Charles), Centenary of the Publication of “ Prin- 
ciples of Geology ”, 466 

Lyman (Prof. T,), The Distribution of Light Intensity in a 
Fresnel Diffraction Pattern from a Straight Edge, 843 
Lynch (Col. A.), The Muscular Sense, 52 
Lyons (C. G.) : awarded the Gordon Wigan prize of Cam- 
bridge University, 184 ; and Dr. E. K. Rideal, Uni- 
molecular Films, 455 

Lyons (Sir Henry), Co-operation between the Geographer 
and Surveyor, 110; reappointed director and secre- 
tary of the Science Museum, 902 


Macaiister (Prof. R. A. S.), and Prof. J. K. Charlesworth, 
The Archaeological Finds at Rosses Point, Sligo, 248 
Macallum (Prof. A. B.), and R. C. Bradley, Horse and 
Fowl Haemoglobin, 494 

Macaulay’" (W. H.), and I3rig.-GenL G. E. Smith, Curling, 408 
McBain (Dr. M. E. L.), and Prof. J. W. McBain, The 
Identity of the Colloidal Particles in Soap Sols and 
Jellies, 125 

McBain and Du Bois, Gibbs’s Absorption Equation, 182 
MacBride (Prof. E. W.), Embryology and Recapitulation, 
883 ; Mortality amongst Plants and its Bearing on 
Natural Selection, 973 ; Reversibility of Evolution, 
166 ; Sterilisation as a Practical Eugenic Policy, 40 ; 
The Acquired Characters of A 670 
McCallien (W, J.) : The Geology of North-eastern Antrim, 
549 ; and R, B. Anderson, The Carboniferous Sedi- 


XVI 


Name Index 


r Nature, 


August 2, 1930 


McClean (Capt. W. K,)» Flows of the Ness Basin, 

514 ; Biver Flow liecoixis, Ness Basin : River Moris- 
ton and River Garry, 334 

McCormick (Sir William), [death], 537 ; [obituary article], 
569 

McCrea (Dr. W. H.), appointed lecturer in mathematics in 
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Diffraction 'of X-rays by Vitreous ' Solids and its 
Bearing on their Constitution, 458 
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Rosenbach (Prof. J. B.), and Prof. C. A. Whitman, Plane 
Trigonometry, 443 

Rosenblum (S.), The Fine Structure of the Magnetic 
Spectrum of the a -rays, 995 

Rosenhead (L.), The Spread of Vortices in the Wake 
behind a Cylinder, 801 
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Scott (Prof. G. F._), awarded the Edison medal by the 
American Institute of Electrical Engineers, 213 
Scott (Prof. J. M. i).), [death], 209 ; [obituary article], 323 
S cott (Prof, W. B , ), presented with the Mary Clark Thompson 
medal of the U.S. National Academy of Sciences, 791 
Seeley (Miss Sylvia), and Coimt Begouen, Prehistoric Art, 99 
Seemaim (H.), O, Kantorowiez, and Dr. K. F. Sehotzky, 
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phates, 337 

Serebrovsky, Genetics of Iriterspeeifie Hybrid Birds, 614 
Sotna, Neuro-muscular Mechanism of the Gill of Pecten, 794 
Seton (E. Thompson), presented with the Daniel Giraud 
lillliot medal and honorarium of the U.S. National 
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the course of Growth in a Ligneous Plant, 338 
Spear (F. G.), The Delayed Lethal Effect of Radium on 
Tissue Cultures in vitro ^ 149 
Spence (Dr. J. W. L.), [death], 608 

Spencer (G. D.), Do Glass Tubes or Rods bend under their 
own weight ? 707 

Spencer (Dr. L. J.), A New Meteoric Iron from Piedade do 
Bagre, Minas Geraes, Brazil, 957 ; Biographical 
Notices of Mineralogists recently Deceased (Fourth 
Series), 958 

Sperry (E. A.), [death], 944 

Sponsler (Prof. O. L.), New Data on Cellulose Space Lattice, 
633 

Sprague (T. A.), Botanical Nomenclature, 310 
Spriggs (G. WC), Problems of Individual Education, with 
^ special reference to Mathematics, 100 
Sraffa (P.), reappointed university lecturer in economics in 
Cambridge University, 547 

Sreenivasaya (M.), and N. Sastri, The Spike Disease of 
Sandal, 911 

Stadler (L. J.), Chromosome Number and the Mutation 
Rate in Avena and Triticum, 623 
Stahel (Prof. G.), Wild Cacao, 289 

Stamp (Dr. L, Dudley), Annual Conference of the Geo- 
graphical Association, 110 

Staniland (L. N.), Presence of a Yeast in the Death Watch 
Beetle {Xestrohium rufo-villosum de G.),, 635 
Stanley (G. H.), Primitive Metallurgy in South Africa, 799 
Stapf (Dr. 0. ), Index Londinensis to Illustrations of, Flower- 
ing Plants, lerns and Fern Allies : being an emended 
and enlarged edition continued up to the end of the 
Year 1920 of PritzeFs Alphabetical Register of Repre- 
sentations of Flowering Plants and Ferns compiled 
9,nd Horticultural Publications of the 
XVIIIth and XIXth Centuries. Vol. 1, 42; vol. 2, 523 


Stapledon (Prof.), Cocksfoot Grass, 951 
Stark (Prof. J.), Polarisierte und geriehtete Rontgenstrah- 
lung aus einem Kristall, 745 

Stebbing (Prof. E. P.), Prof. A. Henry, 606 ; Sir George 
Watt, 677 

Steers (J. A.), An Introduction to the Study of Map Pro- 
jections. Second and revised edition, 197 ; re- 
appointed university lecturer in geography in Cam- 
bridge University, 876 

von den Steinen (Prof. K.), [obituary article], 208 
Stempell (Prof. W.), Repetitorium der allgemeinen Zoologie 
(Morphologie, Physiologie, Okologie, Abstammiiiigs- 
lehre), 303 

Stenhouse (Surgeon Rear-Admiral J. H.), Birds of the 
Adve^iture and Beagle, ISl 
Stephen (A. C.), Scottish Marine Fauna, 878 
Stephenson (Lt.-CoL J.), An Oligoehsete Worm Parasitic in 
Frogs of the genus Phrynomerus, 621 ; The Oligochaeta, 
594 

Stephenson (L. W.), New Cretaceous Ostreidas from Texas, 

331 

Stern (T. E.), Conduction of Electricity in Metals, 545 ; The 
Conduction of Electricity in Metals and Allied Pheno- 
mena, 186 

Steven (Dr. H. M.), Afforestation in South Africa, 252 
Stevenson (Dr. A. W.), election as future principal of the 
Scottish Woollen Technical College, Galashiels, 424 
Steward (J. H.), Petroglyphs of California and Adjoining 
States, 361 

Stewart (D. S.), Practical Design of Simple Steel Structures. 
2 vols., 196 

Stewart (E. G.), Functions of Coke Ovens, 909 
Stewart (Prof. G. N.),- [death], 944 ; [obituary article], 980 
Stewart (Dr. R. W.), and Prof. J. Sat-terly, A Textbook of 
Light. Sixth edition, 523 
Stoekdale (D.), The Composition of Eutectics, 477 
Stoner (Dr. E. C.), Free Electrons and Ferromagnetism, 621 
The Interchange Interaction Theory of Ferromag- 
netism, 621 ; The Thermo-electric Properties of 
Ferromagnetics, 973 

Stopes (Dr. Marie C. j, Sterilisation as a Practical Policy, 204 
Stormer (Prof. C.), Do the Wireless Echoes of Long Delay 
come from Space outside the Moon’s Orbit ? 326 ; 
Spectrum of the Sunlit Auroral Rays, 305 ; Twenty- 
five Years Study of the Polar Aurora, 422 ; Visit to 
Great Britain ; the work of, 282 
Storrow (B.), Herring Researches at Culiereoats, 794 
Stoughton (R. H.), Angular Leaf-spot Disease of Cotton, 
350 

Stower (Rev. B.), The Breeding of Pfsrophyllmn scalare, 506 
Straehan (J.), Adsorption on the Crystal Lattice of Cellu- 
lose, 671 

Straeke (Dr. G.), A New Trojan Minor Planer, 577 ; Bahn- 
bestimmung der Plane ten und Kometen, 84 
Stratton (Prof. F. J. M.), Some Solar Eclipse Expeditions of 
1930 and 1932, 673 

Stromgren (E.), The Restricted Problem of Three Bodies, 

397 

Strutt (Hon. E. G.), [death], 420 

Struve (Dr. O.), and C. T. Elvey, Stellar Absorption Lines, 

■308--'' , , ■ ■ ■ 

Study (Prof. E.), [death], 246 

Sugden (Dr. S,), The Parachor and Molecular Volume, 778 : 

The Parachor and Valency, 364 
Summerhayes (W. E.), The Diffusion Constant of AVatcr 
Vapour, 433 

Summers (Dr, M.), The Vampire in Europe, 371 
Supino (G.), Certain Integral Properties of Cubic* Ex jjansion, 

398 ; The Choice between Elastic Solutions with Ecjual 
Resultants, 879 

Susz (B.), and E. Briner, The True Energy Yields in the 
Production of Ozone by the Silent Discharge and their 
Improvement, 258 

Sutermeister (E.), Chemistry of Pulp and Paper .Making. 
Second edition, 197 

Svedberg, L. M. Carpenter, and D. C. Ca,rpenter, M,oie- 
cular Weight of Casein, 652 ; and Sjogren, :\loieeukir 
W^eights of Amandin and Exeelsin, 652 
Sweet (Miss Jessie M.), Britisli Bar%4es, 958 
Swietoslawski (W.), The Heat of Combustion of Camphor, 
Azobenzene, and Hydrazobenzene, 150 
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Swingle (H. S.). Lead Arsenate Sprays, lOo 
Swinnerton (Prof. H. H.), The Post-glacial Deposits of the 
Lincolnshire Coast, 957 

Swinton (A. A. Campbell), [death], 324 ; [obitiiarv article], 

356 ■ ' , ; . , *' . 


Tait (W. A.), bequest to Edinburgh IJniversity, 431 
Taliaferro (Prof. W. H.), The Immunology of Parasitic 
Infections, 703 

Tandy (G.), Sundry Observations on Gaulerpa, 336 
Tailing (Dr. A. V.), Plaice Investigations in Icelandic 
Waters, 184 

Tartar and Hoard, Formation of Nitric Oxide, 332 
Tawada (K.), Effect of Hydrogen and Water on Radiation 
from Cyanogen -oxygen Flame, 705 
Taylor (Miss E. G. R.), New Light on Drake’s Voyage, 181 
Taylor (F. B.), Notes on Diatoms; an Introduction to 
the Study of the Diatomaeese, 922 
Taylor (F. J.), A New School Chemistry, 303 
Taylor (Prof. G. I.), Tour in the East indies, 389 ; Vibra- 
tions in the Atmosphere, 67 

Taylor (Prof. H. S.), and J. R. Bates, Photo -Decomposition 
of Molecules having Diffuse Band Spectra, 599 
Taylor (P^-.), Production of Helium from Monazite, 145 
Taylor (T. H.), The Blowfly’s Mouth, 238 
Taylor (T. AV. J.), and Sally Marks, The Conversion of a 
Benzilnionoxime into the Oxime by Animal Char- 
coal, 636 

Taylor (W.), Curling, 576 

Teale (Dr. E. 0.), Soil Erosion in Tanganyika Territory, 615 
Teegan (J. A. C.), and G. R. Bendall, Integration of Sim- 
iight in the Tropics, 447 

Temple (Archbishop), The Peril of a purely Scientific 
Education, 387 

Temple (G.), The Group Properties of Dirac’s Matrices ; 
The Gperational AVave Equation and the Energy 
Levels of the Hydrogen Atom, 802 
Terada (Prof. T,) ; Form of Volcanoes, 67 ; Projection of 
Long Spark upon the Yellow Spot of the Retina, 528 ; 
and Yamamoto, Ignition of Gases by Electric Spark, 
332 

Termier (H.), The Vertical Extension of the Genus Spirit 
ferina in Morocco, 478 

Thane (Sir George), [death], 136 ; [obituary article], 281 
Theobald (Prof. F. V.), [obituary article], 607 
Thibaud (J.) : and F. Dupre la Tour, The Polymorphism 
of the Crystals and the Orientations of the Fatty 
Acids as a Function of the Temperature, 842 ; and 
J. J. Trillat, Effects of Filtration of the General 
Radiation on the X-ray Diagrams of Liquids, 74 
Thomas (A.), Relations between the Soviet Union and the 
International Institutions of the League of Nations, 
983' 

Thompson (Dr. H.), Biology of the Pladdock in Icelandic 
' Waters, 184 

Thompson (Dr. AAC R.), Entomophagous Parasites and 
Phagocytes, 167 ; Reaction of the Phagbcytes of 
Arthropods to their Internal Insect Parasites, 565 
Thomson (Dr. Elihu), Plans for the 200-inch Telescope, 425 
Thomson (Prof. G. P.), The Atom, 667 
Thomson (Prof. J. A.), impending resignation of ; the 
work of, 572 ; Outlines of Eoology. Eighth edition, 
■-'■269 ■ 

Thomson (Sir J. J.), The Earl of Balfour, 499 
Thorndike (Prof. L. ), Science and Thought in the Fifteenth 
Century, 441 

Thornton (H. G.), The Influence of the Host Plant in 
inducing Parasitism in Lucerne and Clover Nodules, 
221 

Thorpe (Prof. J. F.), Organic Chemistry at University 
College, London, 239 

Thorpe (W. H.), Further Notes on Biological Races in 
Hyponomeuta padella (Linn.), 221 
Tierey (G.), A Formula giving the Value of the Colour 
index of a Star, 914 ; Generalisation of the Plant- 
amour Method for the Measurement of the Error of 
Compensation of Chronometers, 186 ; On four “ Mean ’ 
Curves relative to the Cepheids, 294 ; The New Re- 
frigerating Installation of the Chronometric Depart- 
ment of tide Observatory at Geneva, 258 
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Tietjens (Dr. O.), Hydro- nitd Aproniorham'k \'o?=- 

lesungen von L. PrarHith .Hand i, 4()2 
Tietze (Dr. C.), Birth- and Doa-h li-rruos, 2ss 
Tiffeneau (M.), Mile, Jeanne Le vy, and ih Some Pair,-. 

of Amino Alcohols, 25s 
Tiiby (A. AA’'.), The OriLo'n UiNii, 1,39 
Timmins (L, P.), re.sic:nation (,f of oil en- 

gineering in BfrmiTigluun Ihiiversitv. 39.1 
Tirelli (Dr. M.), Inv versible Chance in \bs<-osity of Cio 
Eggs of Bomfjyx mori .L., 731 ; Phy.-.ieoah<-Miit'al 
Phenomena in th.e Silkworm'.s Keg, 215' 

Tizard (H. T.), elected, a member of the Athona-urn fhui, 
213; elected president of the A.^soeiat i(,n of S[)ee!,i! 
Libraries and Information Bureaux, S32 ; I’he lOari ot 
Balfour, 502 

Tizzoni (G.), and G, Do Angelis, Certain Causes whieli nnay 
Weaken or Destroy the Immunising .Power <.»f our 
Phenolated Anti-eancou- Aheeiru,*, 730 
Todd (C.), Cellular Jndividualitv in the Higher Animals, 
149 

Todd (J. A.), awarded a Smith’s prize of Carnbi'idge 
University, 547 

Tombrock (Dr. AA^.), Atomic Structure, 796 
Tommasina (T.), Experimental Proof, in the Heat Radia- 
tion, of Dynamic Ultra-red Rays, ISO 
Tonnoir (A. L.), Australian 'Myceto]>}nlida‘, 1 14 
Tonolo (A.), Integration of the Alaxwell- Hertz Electro- 
magnetic Equation, 694 

Topley (B.), The Homogeneous Isothermal Reaction 
2CO -fO,= 2COo in the presence of Water Vapour, 560 
Topley (Prof. W. AAA C.), and Dr. G. S. AVilson, The Priri- 
ciples of Bacteriology and Immunology. 2 vols., 522 
Toporescu (E,), The Potentials of Metals in Pure Liquids, 
434 

Tordorf (Prof. F. A.), [death], 174 

Toutain (J.), translated by M. R. Dobie, The Economic 
Life of the xAricient ATorld, 558 
Touton (K.), Special Skin Affections due to Common 
Plants, 758 

Townsend (C. H.), Colour Changci in Fishes, 988; The 
Public Aquarium. : its Co:nstructio.n, Eq'iiipment, and 
Management, 505 

Tragardh (I.), The Pine-Sawyer Pest in Sweden, 546 
Travers (A.), and Avenet, Estimation of the Total Cyano- 
gen in Effluents from Coke Ovens, 914 
Trillat (J. J.), The Internal and Superficial Structure of 
Organic Liquids with Long Chains, 803 
Trotter (H.), Common Commercial Timbers of India and 
their Uses, 394 

Trotter (AAA), Science and Philosophy, 924 
Truffaut (G.), and I. Pastac, The Chemotlierapy of Plant 
Diseases by Organic Colouring Matters, 75 
Tsuya (H.), Petrology of the Izu Islands, Japan, 795 
Tsvetkov (-A. N.), The Theory of PI A’-sioiogieal 'Units, 258' 
Tuge (H.), Research on Earthworms, 871 
Tupper-Carey (Rosa M.), The Anatornic-al Changes in 
Tissue Bridges across Rings through tiie Phloem in 
Trees, 622 

Turnbull (Prof. H. AAA), The Great Marlamiatieiaris, 523 
Turner (Prof. H. H.), The Kadcliffb Observatory, 656 
Turner (T. H.), resignation of lectureship in metallurgy in 
Birmingham University, 395 
Tuzi (2.), Photoedasticity, 28 

Twitchin (H.), bec|uest to the Eugenics Society, 610 
Twort (Dr. C. C.), appointed director of the depa.rtmerit of 
cancer research of Mancliester University, 512 
Twyman (F.), Optics in Radio Transmission and other 
. " Fresh Fields, 284 ; The Practice of Spectrum Analysis 
with Hilger Instruments: including a Note on the 
various Types of Emission Spectra. Fourth edition, 
45 


Unmaek (A.), D. M. Murray -Rust, and Sir Harold Hartley, 
The Conductivitv of Thiocyanates in Methyl Alcohol, 
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Urbain (P.), A Quantitative Method of Spectrographic 
.■ ■■' .Analysis, 842 ' 

Urbanek (»J.), Diffusion of Light by Polished Surfaces, 
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Urwick (L.), Rational Organisation, 682 
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VaidyanatJiaii (V. I.), Infiuenee of Chemical Colloidisation 
on the Anomalous Diamagnetism of Bismuth and 
.Antimony,, 672 

\'ai]]ant (P.)! The Absorption of Cobalt Salts in Con- 
rentrated Solutions, 337 

thdlaux CM.), The Length of a Nautical Mile, 144 
Valient in (R.), Occurrence of Craspedacusta {Limno- 
codium ) So-W€7'hii in the Exeter Ship Canal, 15 
Vof) Icldekinge (H. H.), Band Spectrum of Sulphm, 858 
Van Riel (Comnidr. P. M.), Snellius Expedition, 761 
Vasiliev (Prof. A. V.), [death], 246 

Vaufrey (Dr- R.), Les elephants nains des lies mediter- 
raneennes et la question des isthnies pleistocenes, 82 
Vaughan (Dr. V. C.), [death], 136 

Vaux (P.), A Communal House on Little Andaman, 330 
Vegard (Prof. L.), New Types of Emission Spectra, 14 
Veiluz (L,), Action of Soaps on the Toxicity of certain 
Alkaloids (Cryptoalkaloids), 222 
Verblumsky (S.), axrarded the Allen scholarship of Cam- 
bridge Hniversity, 431 

Verigo (A. B.), An Apparatus for the Determination of the 
Electrostatic Capacity of Electroscopes, 34 
Vialleton (Prof. L.), [death], 679 

Villat (Prof. H.), Le§ons sur la theorxe des tourbillons, 969 ; 

Leyons sur rhydrodynamique, 402 
de Villiers (C. G. S.) ; V. Ktzsimons; G. van Dam, Breeding 
Habits of South African Frogs and Toads, 252 
Vines (Prof. S. H,), Proteolysis in Plants, 906 
Viola (Ct.), The System of tj Gephei, 587 
Vlfjs (F.), A, de Coulon, and J. Nicod, The Action of the 
Amino Acids towards Tar Tumours in Mice, 150 
Volkringer (H.), The Band Spectra of Zinc Vapour, 222 
Votocek (E.), and V. Kucerenko, The Series of Fueose 
(Z-galacto-methylose), 623 


Waddell (Dr. L. A.), Pictographs on European Prehistoric 
Pottery, 392 

Waddington (C. H.), Developmental Mechanics of Chicken 
and Duck Embryos, 924 

Wagner (Dr. P. A.): The Platinum Deposits and Mines of 
South Africa. With a chapter on the Mineragraphy 
and Spectrography of the Sulphidic Platinum Ores of 
the Bush veld Complex, by Prof. D. H. Schneiderhohn, 
662 ; and H, S. Gordon, Material from Ancient 
Smelters in the Transvaal, 799; [obituary article], 
787, . 

Wagner- Jauregg (T.), Autoraceinisation, 145 
Waldsehmidt-Leitz (Prof. E.), translated and extended by 
R. P. Walton, Enzyme Actions and Properties, 124 
Walker (A.), and G. P. McNieol, A School Geometry, 443 
Walker (Dr. C.), The Acquired Characters of Alytes, 562, 
'889 ^ ■ 

Walker (F.), A Tholeiitic Phase of tlie Quartz -dolerite 
Magma of Central Scotland, 958 ; Geology of the 
Shiant Isles, 33 ; The Doleritic Isles of the North 
Minch, 549 

Walker (Sir Gilbert T.), On the Mechanism of Tornadoes, 
113 ; Seasonal Foreshadowing, 841 
Walker (J. C.), K. P. Link, and H. R. Angell, Chemical 
Aspects of Disease Resistance in the Onion, 150 
Walker (W. C.), The Original Mode of Constructing a 
Voltaic Pile, 349 

Wallace (T.), Manurial Experiments on Fruit Trees, 615 
Wallas (Prof. Graham), Physical and Social Science (Hux- 
ley Memorial Lecture), 881 

Walton (A.), The Maladaptation of Trout Spermatozoa to 
Fresh Water, 564 

Walton (Dr. J.), apx^ointed a senior lecturer in botany in 
Manchester University, 840 ; Improvements in the 
Peel-Method of preparing Sections of Fossil Plants, 
413 ; Wankie Coalfield and its Fossil Flora, 722 
Wansborough- Jones (Dr. O. H.), elected a research fellow 
of Trinity Hall, Cambridge, 993 
Ward (A. F. H.), A Microealorimeter, 397 
WMrd (F. Kingdoii), awarded the Founder -s medal of the 
Royal Geographical Society, 467 
Wardlpv (Dr. H, S. H.), Presidential address to the 
Lirmean Society of New South Wales, 900 
{Br. N. J.), The Earliest Bantu, 472 
Warner (Sir Francis), [death], 174 


Warren (Dr. E.), An Exceptional Whirlwind in Natal, 890 ; 
Multij^le Spermatozoa and the Chromosome Hypo- 
thesis of Heredity, 973 

Wataghin (G.), An Application of Relativity to Quantum 
Mechanics, 398 

Waterhouse (L. L.), and IV. R. Browne, Quartzite con- 
taining Common Opal and Chalcedony at Tallong, 
N.S.W., 658 

Waterhouse (W. L.), Australian Rust Studies (Pt. 1), 114 
W^aterman (Miss H. C.), Evolution of the Pelvis of 
Primates, 215 

Waters (Prof. E. G. R.), [death], 571 

Waterson (K. W.), Interruptions on Telephone Conversa- 
tions, 24 

Waterston (Dr. J.), [obituary article], 786 
Watson (D. J.), reappointed Frank Smart university 
student in botany in Cambridge University, 876 
Watt (Sir George), [obituary article], 677 
Watt (R. A. Watson), Halo Phenomena, 755 ; AVireless 
Defects, 616 

■Wattt>n (W^. L.), A New Tyjie of Dewar Flask, for use as 
a Calorimeter, 513 

Wavre (R.), A Possible Agreement between Geodesy and 
the Theory of the Precession of the Equinoxes, 258 ; 

. Complement to the Theory of Planetary Figures, 186 ; 
The Force which, at Earlier Periods, tended to draw 
a Continent to the Equator, 914 ; The Method of the 
Cavity and the Internal Movements of the Planets, 
730 ; The Planetary Stratifications, 915 
Weatherburn (Prof. C. E.), Differential Geometry of Three 
Dimensions. Vol. 2, 813 

' Weber (Prof. Max), awarded the J oy Gobind Law memoriai 
medal of the Asiatic Society of Bengal, 612 
Wedgwood (Josiah), forthcoming bicentenary celebrations, 
503 

Weigner (G.), Base Exchange, 914 

Weill (R. F.), New Results from the Study of Ccelenterate 
Nematocysts, 623 

Welch (M. B.), Some Mechanical .Properties of Australian 
Grown Phms insigjiis (2 ) ; Some Properties of Red 
Satinay, Syncarpia HilU, 658 
Welch (Dr. W. H.), the eightieth birthday of, 537 
W^'eld (Dr. H. J.), elected a member of the Athenanim 
Club, 470 

West (A. P.), and H. Taguibao, Pliilippine Camphor, 758 
Wheeler (Prof. Olive A.), Youth : the Psychology of 
Adolescence and its Bearing on the Reorganisation of 
Adolescent Education, 161 
Wheeler (Prof. R. V.), Explosion Researches, 302 
Whiddington (Prof. R.), The Electron Gmi, 33 
Whipple (Dr. F. J. W.), Atmospheric Light Columns from 
Artificial Lights,526,743; The Great Siberian Meteor and 
the Waves, Seismic and rVerial, which it produced, 720 
Whipple (R. S.), Some Scientific Instrument JIakers of tiie 
Eighteenth Century, 829 

White (H. E.), Hyperfino Structure in Line Spectra, 216 
White (Prof. P. J.), [death], 61 

Whitehead (G. O.), Change in an African Society, 27 
Whitehead (Dr. T.), Transmission of Potato Leaf -Roil, 974 
Whitelaw, Jun.^ (J.), Eighth edition, revised and enlarged 
by Col. Sir Gordon Risley Hearn, Surveying ; as 
^ Practised by Civil Engineers and Surveyors, S3 
Whitley (Mr. J. H.), nominated as chairman of the British 
Broadcasting Corporation, 902 
Wibberley (T.), The Future of British Agriculture, 725 
Wiggleswortli (V. B.), A Theory of Tracheal Respiration 
in Insects, 477 

de Wild (Dr. A. M.), The Scientific Examination of 
Pictures, 382 

Wildish (J. E.), Origin of Protoaetinium, 474 
Wilkins (Dr, F. J.), Rate of Vaporisation aiui Vapour 
Pressure : a Method of IMoasuriiig the Specific Area 
of a Surface, 236 

Wilkins (Sir Hubert), Antarctic Flight, 300, 3S8 ; Dis- 
coveries in Antarctica, 63 
Willcox (Sir William), Secret Poisoning, 201 
Willey (E. J. B.), Active Nitrogen, 724 
Williams (E, J.), The Induction of Electroniutive Forces 
in a Moving Liquid by a Magnetic Field, ami their 
Application to the Investigation of the Flow of Liquids; 
The Motion of a Liquid in an irlnelosed Space, 765, 958 
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Williaiivs (J.), and F. R. Terroux, Properties of /S-Particles, 
182 ; 

Williams (S.)» Morphology of Trichomanes aphlebioidss 
Christ, with special reference to the Aphlebioid Leaves, 
257 

Williamson (Isobel J. F.), Bacterial Infection in Fish and 
certain other Lower Vertebrates ; Furunculosis of the 
Salmonidse, 255 

Williamson (Dr. R.), appointed university demonstrator 
in pathology in Cambridge University, 431 
Wilsdon (Prof. B. H.), Problems of Irrigation, 674 
Wilson, Bart. (Sir David), [death], 608 
Wilson (Prof. E. B.), elected an honorary fellow of the 
Royal Microscopical Society, 719 
Wilson (P.), and G. W. Webb, Modern Gramophones and 
Electrical Reproducers, 520 

Wilson (W. C.), The Tannic Acid Treatment of Burns, 58 
Wimperis (H. E.), The Phenomenon of Spin in Aeroplanes, 
717 

Winge (O.), Sex-determination in the Cyprinodont Lebistes 
reticulatus, 398 

Wingfield-Stratford (Dr. E.), The History of British Civil- 
ization. Second edition, 407 
W'inogradsky (S.), The Synthesis of Ammonia by the Soil 
Azotbacter, 657 

Witherby (H. F.), British Bird Ringing, 650 
Wittich (E.), Gipsy Exorcism, 578 

Wollaston (A. F. R.), [death], 944 ; [obituary article], 
981 

Womersley (H.), Collembola of Ireland, 508 
Wood (A. R.), and M. N. Leathwood, Glasses Transparent 
to Ultra-violet Radiation, 351 
Wood (D. R.), Examination of Milk for Tubercle Bacilli, 
802 

Wood (Prof. R. W.), Raman Lines of Mercury in Arc 
improbable, 464 

Wood (W. A.) : Silicon Transformer Steel Residue, 974 ; 
and J. Thewlis, Behaviour of Electrons in a Gas Tube, 
457 

Woodhouse (T.), and P. Kilgour, Jute and Jute Spinning, 
Part 1. Second edition ; Part 2, 124 
Woodruff (L. L.), and others, edited by Prof. G. A. 

Baitsell, The Evolution of Earth and Man, 382 
Woolley (G. L.), Ur of the Chaldees : a Record of Seven 
Years of Excavation, 84 

Woolley (S. W.), and G, F. FoiTester, Pharmaceutical 
Formulas. P.F. Tenth edition, 366 
Wordie (J. M.), Greenland, 442 

Wormell (Dr. T. W.), Electric Currents to the Ground, 
989 ; Vertical Electric Currents below Thunderstorms 
and Showers, 432 


Worrall (R, L.), Association of Stimuli in the Development 
and Function of the Nervous Systfun, 927 
Worthington (E. B.), elected Balfour student in Cainbridge 
University, 839 ; Vertical Mo\xm,ients of Fresii-watcr 
Macroplankton, 913 

Wright (F, J.), The New Nature Study, 268 
Wright (S. J.), The Elasticity of Pin tseh , Crystals of 
Tungsten, 43,3 

Wright (W. D.), A Redetermination of the Mixture Curves 
of the Spectrum, 693 

Wright (W. R.), Oeeurrenee of Cepedea in Frogs, 52 
Wrigley (R. W.), Changes of Rock Temperatures and 
Irregularities of the Earth’s Rotation, 257 
Wulf (Prof. T. L.), High Voltage Electrometer, 906 
Wyatt, Fraser, and Stock, Boredom in Industry, 288 
Wynne-Edwards (V. C.), Behaviour of Starlings in Winter, 
143 


Yakimach (A.), Complexes of Quadrivalent Manganese 
Cyanide, 657 

Yamagiwa (Prof. K.), [death], 827 
Yamamoto (I.), The Zodiacal Light, 471 
Yarrow (Sir Alfred), elected an honorary member of the 
Institution of Civil Engineers, 179 
Yehara (S.), Japanese Tectonics, 872 
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Science and Administration. 

I N several recent pronouncements relating to 
widely different fields which touch administra- 
tion, the importance of the acquisition of scientific 
knowledge and of the adoption of scientific methods 
have been strongly emphasised. 

On Nov. 30, in the course of the Sidgwick 
Memorial Lecture on “ Democracy ”, delivered by 
him at Cambridge, General Smuts directed atten- 
tion to the fact that science is necessary to the 
modern State and should have its functional re- 
lation to the State ; he stressed the point that 
to-day not only is a scientific spirit needed in 
human afi’airs, but also that above all it is this 
spirit which is called, for in the administration of 
human affairs. A few" days previously, dealing 
with matters relatmg to a narrower field, the 
Secretary of State for the Colonies sounded a 
similar note when paying a tribute to the value 
of anthropology in the administration of the affairs 
of a backward people ; he urged the importance of 
the acquisition of a knowledge of this branch of 
science by young men proceeding to British De- 
pendencies to take part in administrative work. 
Again, there has just been published the valuable 
Interim Report of the Committee on Education for 
Salesmanship (H.M.S.O., price 4d:.). Salesmanship 
is, as this Committee understands the term, a 
prime function of direction and supreme manage- 
ment ” and “embraces the study of the funda- 
mental principles of commerce and the planning of 
policy based upon them Consequently, the 
matters discussed in this Report cover an important 
area of the administrative field in commerce ; where 
weakness has been shown to exist in this field it has 
been traced to “ a detached and insular attitude 
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and iJiiseieritifie practice on tlie part .of oiir 
biinine.ss coiiiiriuiiity. Not onlj-” does this Com- 
mittee recoin mend that a '' scienti.fic study ” should 
be iiiidertakeii of o'i.ir coniiiiercial problems, but it 
also states t,hat t.he evide,nce of the Associated 
Chambers of Commerce emphasises the absolute 
necessity of expert knowledge by the salesman of 
goods of a technical description 

However, it is apjoarent that the views of the 
Associated Chambers of Commerce are not uni- 
versally accepted in commercial circles, and that 
old-time prejudices are still alive therein. In some 
cpiarters, the view" continues to be held that too 
much knowledge may be a dangerous thing ” ; the 
expert has not yet come into favour there. Indeed, 
in such quarters, it is feared that in the field of 
salesmanship the technical dissertations of the ex- 
pert may prove w^earisome to the customer, and 
hence do more harm than good. It is perhaps for 
this reason that another w'ay of meeting the situa- 
tion has been suggested. It has been proposed to 
the Committee that where a machine, appliance, or 
article requiring specialist knowdedge is being sold, 
the maker should attach his own expert to the staff 
of the agent, so that the technical advice and 
service may be available on the spot ” : that is to 
say, it is seriously recommended that our manu- 
facturers should employ t'wo men to sell their 
products, where the shrewdest and most resolute of 
their foreign competitors employ but one, and that 
a highly qualified expert. 

In view of the foregoing proposal, it cannot be a 
matter for surprise that, in the course of the re- 
marks which he recently addressed to business men 
at a meeting held in London, the president of the 
Canadian National Railways should have felt him- 
seK compelled to point out that if Great Britain is 
to recover its industrial pre-eminence there must be 
an entire 'scrapping' of present-day commercial 
policies, methods, machinery, and appliances with 
the object of reducing the costs of production— he 
might very appropriately have added : and above 
all of reducing the costs of distribution. 

It is a general question which the foregoing pro- 
nouncements raise directly, namely, that relating to 
efficiency in administration and the best form of 
stafi organisation by which it can be attained under 
modern conditions, whether in the public services, 
industry, or commerce. Indirectly, these pronounce- 
ments point to the necessity for a thorough in- 
vestigation into matters affecting the functions 
which should be assigned to the man of science and 
the technical expert, so that the boundaries of their 
spheres of responsibility may be readjusted with 
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the view" of meeting the new conditions wffiich 
have arisen in all branches of human activity 
owing to the applications of science on every 
battle-front. 

A studj^ of administrative and management 
methods is a matter of supreme importance at the 
moment, because they are vital factors in the pro- 
gress and w"elfare of our public services, which are 
increasing in many directions. It must be remem- 
bered that for many decades now" a gradual change 
has been taking place in the character of the 
owmership of our industrial and commercial under- 
takings. With the growdh in their size and the 
extension of their activities in relation both to the 
kind of business for which they are responsible and 
also the considerable area of the territory in which 
they often operate, individual and partnership 
ownership has been giving place to collective and 
corporate ownership. Where undertakings and 
enterprises have been incorporated under the pro- 
visions of statutes they have, for practical purposes, 
lost the status of a private business, in the strict 
sense of the term, and have instead thereof become 
in effect public services. Questions, therefore, 
afiecting the methods of administration and the 
t3rpe of organisation adopted in them can no longer 
be considered to be merely matters of their own 
domestic concern : questions in relation to their 
control and management possess for the public 
an importance to-day which is only very slightly 
less than do questions connected wdth the similar 
aspects of administration bearing upon govern- 
mental and municipal activities and enterprises. 
In this connexion it is interesting to note that 
very careful consideration has been given in Ger- 
many to the problems of management and organisa- 
tion in the case of the State-owned concerns which 
have been set up in that country since the termina- 
tion of the War. The significant fact stands out 
that the directors w"ho have been appointed by the 
German Government to control and manage these 
concerns are men who have been selected for these 
positions from among those possessing expert and 
specialised hnowledgey and have full executive 
authority within the limits of the general policy laid 
down. The practice referred to provides a useful 
lesson and might wdth profit be imitated in Great 
Britain. 

There are signs that there is an awnkening in 
Great Britain, and there exists a readiness on the 
part of progressively minded men to overhaul our 
old-fashioned and out-of-date methods and prac- 
tices. In order to stimulate this feeling into action, 
it seems to be alone necessary, for some authori- 
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tative body to set the ball rolling by indicating the 
nature of the reforms which will best suit the new 
conditions which have come into existence with 
the invasion of science into every domain of 
human affairs. i 

The question which perhaps most immediately 
requires close and attentive examination is that 
connected with the proper constitution of the con- 
trolling bodies responsible for the management of 
government departments and of industrial and 
commercial undertakings and enterprises. These 
bodies are sometimes appropriately referred to as 
the ' directive organ and, as is Aveil known, it is 
ill them that reside the power and authority for 
deciding not only what shall be the character of 
the administrative methods and practices to be 
employed in the organisations for wdiich they are 
responsible, but they have also the final w^ord on 
questions of even greater importance, affecting, as 
they do, the whole well-being and success in every 
sphere in which combinations of knowiedge and 
effort are required, namely, on questions relating 
to the recruitment of the staff. On these rests the 
ultimate responsibility for determining what type 
of men shall be selected for particular positions, 
technical as well as administrative, and also what 
shall be the character of the qualifications which 
shall be sought for in the various classes of 
officials. 

Non-technical administrators and directors can- 
not, obviously, be so well equipped for dealing with 
problems of the kinds referred to above as those 
who have been ' through the mill and, owing to 
their scientific and technical training and practical 
experience, have therefore acquired an intimate 
personal knowiedge of all the essential factors 
which are severally involved in the solution of 
particular problems coming under their jurisdic- 
tion, and, what is equally important, as to the 
nature of the qualifications required in those to 
whom should be entrusted the duty of providing 
the most satisfactory solution of any particular 
problem. Hitherto, a disinclination has existed in 
Great Britain to give men with scientific and tech- 
nical qualifications — ^and also possessing other 
essential qualifications — -seats on boards of direc- 
tors, or to appoint them to the more important 
administrative positions. 

The crippling influence of the harmful traditions 
and prejudices associated wdth a narrow policy of 
the kind here indicated requires to be got rid of ; 
only if a change of spirit can be brought about in 
this matter is there any likelihood of effecting a 
real improvement in matters of the deepest concern 
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to the nation. Desirable ec'oiiomies and otht^r biau'*- 
ficial results wmild follow suitable ndbtrms carried 
out in the administrati\'c splnu'e ; they {‘an alone 
be secured by widening thf^ scope? of responsibility 
of the man of science and the techiiofogists. It is 
essential that in the case {ff every ’ directlre organ ’ 
a due proportion of those forming it shall be men 
possessing scientifi,c knowderige and technical ex- 
perience, and further, that men wdth the qualific'a- 
tions here indicated shall l.)e ehoseii more f.re<|uentl;r 
than in the p.ast for responsible atiiiiinistralive 
posts. 

It has been suggested that the failure in the ]:)ast 
to employ, to a sufficient extent, men of science and 
technologists in the directive and adininistrative 
spheres may have been due to the reluctance that 
these typeS' of men have shown to undertake w'ork ■ 
in those spheres, or possibly to the absence of 
aggressiveness on their part in seeking for positions 
therein. If this has been the case, it is imperative 
in the national interest that such reluctance or 
passivity should be overcome by them ; they should 
pay heed to the exhortation of Sir William Bragg, 
wbo, on the occasion of the opening of the new 
science building of St. Edw'ardls School, Oxford (on 
Dec. 8), made a pointed reference to the needs of the 
day in the Joilowdng terms : “ There is a certain 
type of man w^ho is badly w^anted in this country 
at this moment. It is the scientific man wdio is also 
an administrator. We need men to-day wdio are 
not merely scientists, but wbo are also w’iiiing to 
take responsibility, to mix in the affairs of men, and 
to know something of the world.” 

There is another and an exceedingly import^ant 
reason w^hy men of science and technologists should 
play a larger and more important part than in the 
past in the directive and administrative spheres of 
responsibility. It is recognised by many who have 
studied the problem that one of the most pressing 
requirements of the day is that of narrowing the 
zone of separation betw^een the workmen on one 
hand and those responsible for the directive and 
administrative aspects of the wnrk on the other. 
Attempts have been made to secure this end. In 
the governmental sphere officers of the administra- 
tive branch have in some cases established direct 
contact with the workers, and in some industrial 
enterprises committees of directors have been 
appointed to preside over departmental opera- 
tions. 

However, there is evidence that the results in 
such cases have not been altogether happy. Non- 
technical administrative officers cannot hope to, 
and, as a rule, do not, hold their own in arguments 
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excliaiigexi witli workers in a t-eclinlcal field, and in 
these discussions there i,s often an unwillingness on 
tlieir part to admit the errors in their view's, and 
this iiecessarity still further strains the relations 
bet^reen these tv'o groups instead of improving 
them ; the ivorkers naturally derive small comfort 
when, having got the best of an argument, they are 
told : But there is no logic in administration h 
Similarly, interference with details of departmental 
operations by directors, paiticularly on the part of 
those who have no technical Imowledge, can but be, 
and, indeed, has proved to be, harmful ; it leads 
in the long run to inefficiency and loss. In situa- 
tions of the kind referred to, experienced technical 
men w’'ould carefully avoid saying or doing anything 
mischievous. 

Obviously, it is practically impossible to secure a 
proper bond of sympathy betw^een the two groups, 
the directive and the w-orkers, under modern con- 
ditions, where the control and management are 
vested entirely in the hands of non-technical men 
who are either ignorant of technical considerations 
or act without regard to them. On the other hand, 
there is every reason for supposing that the risks 
of misunderstandings between the several groups in 
an organisation would be reduced to vanishing point 
were technical experts who have prepared them- 
selves for the rdle called upon to play a more 
prominent part than hitherto in the directive and 
admmistrative spheres. It is the development of a 
policy to secure these ends that will provide what 
is so essential to-day : a strong and efiective link 
between science and administration. 


History of Science. 

A History of Science and its Relations with Philo- 
sophy and Religion. By William Cecil Dampier 
Dampier-Whetham. Pp. xxi 514. (Cambridge : 
At the University Press, 1929.) 18^. net. 

M e. BAMPIER-WHETHAIM, in writing a 
general history of science, has undertaken 
wffiat is, strictly, an impossible task. It is therefore 
very easy for any critic who cares to spend a day 
or tw^o in a library to that end to pick holes in 
matters of detail. Taking the book as a whole, 
as in the first instance it should be, it is a fine and 
bold piece of work. The narrative is always clear 
and concise and the sequence orderly ; it never 
degenerates into the dismal catalogue of names and 
dates which sometimes masquerades as the history 
of science. The mutual relations between scientific 
discovery and other phases of contemporary thought 
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are generally w-ell brought out, particularly the 
relations between science and philosophy^ 

For the early history of science Mr. Bampier- 
Whetham is in a more favourable position than his 
predecessor Whewell, thanks to the recent labours 
of scholars who have w^orked out special develop- 
ments in special periods. But for the later history 
the task is much harder than in WhewelFs time, 
when physics seemed to be advancing quietly and 
steadily^ on proved foundations and biology scarcely 
existed. Up to the end of the nineteenth century, 
discoveries and developments of thought can still 
be seen in perspective in relation to wffiat came 
before and has come after ; the wood can be dis- 
tinguished from the trees. It is when the present 
century comes under review that the historian’s 
task becomes really alarming because of the 
abundance and confusion of material. Yet the 
historian cannot stop earlier than the present day 
without cheating the reader of the most interesting 
part of the story. It is significant that 105 pages 
suffice for all the time before the fifteenth century ; 

I from the fifteenth to the end of the eighteenth, 
111 pages ; 130 for nineteenth century ; 

wffiile 150 are devoted to the present century. 
This division not unfairly represents the rate of 
advance. 

Modern developments in physics are well and 
simply described. The story is of course the most 
exciting episode in the whole history of science. 
It seems at the moment as though the three main 
lines of modern research, field-physics, atomic 
structure, and cosmogony, are all tending towards 
a final synthesis which will lay bare the ultimate 
nature of the physical universe. We can all hear 
the mathematical hounds in full cry, and even as 
we run panting far in the rear, can share in the 
excitement of the chase. But with all the excite- 
ment it is hard to suppress a haunting fear that the 
end of this hunt may be fike that of the ' Hunting 
of the Snark ’. However this may be, the history 
of modern physics can be made intelligible ; the 
task needs knowledge and skill but is not impossible, 
for certain main lines of advance are clearly marked 
out. It is when the other sciences come to be con- 
sidered that the historian’s task becomes really 
impossible . There is at present abundant activity 
in detail, but there are no clear lines of advance, so 
that we can only guess which discoveries are the 
important and fruitful ones and wffiich are destined 
to be sterile, though at the moment they may 
loom large. The writer is bound to be guided 
by his interests and prejudices, and the reader in 
his turn will approve or disapprove according to 
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whether his own interests and prejudices coincide 
or not. A few examples will illustrate the diffi- 
culties. 

The author does not mention chemistry, apart 
from its biological applications, in his review' of the 
present centiirju This omission will iindoubtediy 
offend the chemists, but I believe it to be reasonable. 
Twentieth century chemistry has been concerned 
with the use of nineteenth century methods for the 
application and development of nineteenth century 
theory. , Yew'- methods and new theories have been 
left ill the hands of the physicists. On the other 
hand, I should Be iiicliiied to dispute the prominent 
place given in the section on ph3'siolog3" to the 
recent wairk on hormones and vitamins. It is true 
the results are striking and have caught the public 
e3"e; nevertheless, there is reason to think that the 
ideas involved are too crude to have a permanent 
place in scientific thought and that existing methods 
of investigation are also very crude relative to the 
problems. It is pioneer and not classical work. 
Future generations will probabl3" extend to present- 
day notions the same pit3diig tolerance w^e extend 
to the notions of ' caloric ’ and ‘ phlogiston ’. In 
contrast with this wmrk, I believe the w^ork of 
Sherrington and his school, wffiich is no more than 
mentioned, to be classical. Sherrington’s methods 
are completely adequate for his xmrpose, and his 
ideas, though clothed in difficult language, are both 
simple and subtle. These ideas now dominate the 
physiology of the central nervous system and are 
likely to do so for a long time to come ; the subject, 
moreover, is the central or key subject of the whole 
of physiolog3u This, of course, is a personal opinion; 
it is introduced merely to emphasise the extreme 
difficulty of dealing historically with modern work. 
Not only is an incredible diligence in accumulating 
detailed knowledge needed, but also superhuman 
powi^ers of criticism and prophecy. In parenthesis, 
it seems necessary to protest against the omission 
of Sorensen’s name from the paragraphs on colloid 
chemistry and ionic equilibria. 

The author is to be congratulated on including 
a survey of those subjects, embryonic perhaps but 
still sciences, that lie on the borders of the physical 
sciences, such as psychology and anthropolog3^ 
His choice of subjects and the view^s he expresses 
on certain controversial topics will be objected to 
b3^ manjg but in these regions controversy camiot 
be avoided except by silence. 

There is one aspect of the history of science which 
is strangety neglected in this book as in others, but 
wdiich is not without interest; that is, the effect 
of practical huiiiaii needs on the course of scientific 
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discoveiy. A few examples will liiy 

clear : first a iiiiiior one eiid llieii two mure 
speculative but more imfiortant eases. It is a 
commonplace that the progress uf pli3wicv depeods 
upon the design and use of iristriuiieiit>s of pree.ision. 
But apparent^ no |)h\'sicist realiscai either die 
possibility or the of giilvaiiometers ibr 

measuring small cuiTents until d.evisefJ liis 

mirror galvanometer in re.^iM'inse to a purely 
practical dema.i:Kl, nameUx for use witli. trairs- 
Atlantic cable when existing telegraphic nielliods 
had failed. Once the iiistruineiit was matle, it was 
quickh^ applied to la])oratory [uirfajses, and in- 
numerable disco v'eries have Ijeeii inadc^ with it and 
its successors. Of course, the de\'elnp]ne]]T wrmld 
ultimateH have taken ]daec% as woulfi tlir* t!ieor3^ 
of gravitation witliont Newtum but it would lia\"e 
been delayed. Gi,ven an iiistriimeiit oi* method, 
scientific men are quick to a])ply it to (‘xistiim* 
problems, but the existence of a problem does 
not always call forth a method for solving it; the 
method may come from some quite unexpected 
quarter. 

The second example is the peculiar position that 
medicine occupied in the early stages of scientific „ 
discoveiwx As Mr. Dainpier-W'l.iet.hai:n points out, 
the enormous success of geonietiy, which seemed to 
provide a means for obtaining genuine kiiow^ledge ■ 
about the external wxjiid by a jynori methods, 
blinded the Greeks (and mariy ot,liers until recent 
times) to the necessit}- of observation and ex- 
periment. Even apart from this, it seems that 
human beings are naturail3^ reluctant to start the 
labour of accurate and disinterested observation. 
Once a start has been made, the w^ork ma3" be found 
interesting for its own sake, but some poW'erful 
ulterior motive is generalh^ needed at the beginning. 
In the ancient w^orld the desire to cure disease, in 
•spite of the hocus-pocus that alwxiys surrounds the 
practice of medicine, seem.ed to provide one of the 
few motives for precise observation. The best of 
the Greek medical w^orkers realised that for their 
purpose a priori reasoning led nowhere and 01113^ 
the slow method of observation w’^as any use. In 
this w^a}'' w^ere laid the foundations not oiity of 
human anatomy and physiology, but also of zoology 
and botany (it must be remembered that Aristotle 
was the son of a physician before he w^as a pupil 
of Plato), and in later times of chemistry. It is 
remarkable that wffiile medicine and the studies 
underl3fing it were w^ell launched on their scientific 
career, agriculture still remained for centuries 
dependent on tradition and superstition, as though 
hunger was a less powerful motive for research 
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thiiii C(jm|ia.ssiuii. Per]ia..ps it is nearer the truth 
to say that the stomachs of the intelligentsia have 
usually been siifliciently well filled to turn their 
thoughts away from such gross considerations as 
food supply. But they could not shut their eyes 
to disease and death, which might come to anyone 
at any time. 

Lastly, consider the case of astronomical observa- 
tion. The astronomical observations of the Baby- 
lonians and Eg^’ptians were dictated by practical 
considerations, for determining the seasons and 
for astrological prediction. x4strology was still a 
leading motive for astronomical observation almost 
until modern times. The Greeks, wLo "were free from 
the superstitious motive, seem to have done little 
in the way of observation. Their contributions 
were of unique value but w’-ere theoretical — the 
application of mathematics to astronomy and the 
rudiments of a ' m^canique celeste h But from the 
fifteenth century onwards there was a new stimulus 
to observation wdth more exacting requirements : 
this, again was a practical need — the art of naviga- 
tion. Por casting a horoscope it w^as useful to have 
numerous observations, but they did not need to 
be precise ; the seaman was not so easily satisfied. 
What is most characteristic of modern physics is 
the design and use of instruments of precision and 
exact numerical calculation for purposes of pre- 
diction, These characteristics first appeared in 
connexion with the compilation of the Nautical 
Almanac ’’ and map-making. Greenwich Observa- 
tory was founded for this purpose. More than two 
centuries earlier, before western Europe had made 
any contributions to science, Prince Henry the 
Navigator had founded at Sagres the very first 
school of technology. 

There is another aspect of the voyages of dis- 
covery of the fifteenth and sixteenth centuries, a 
result this time that seems to deserve more notice 
than it usually gets from the historian of science. 
Mr. Bampier-Whetham emphasises the fact that 
at this period the early men of science had to rid 
themselves of the incubus of the medieval outlook, 
an incubus from which the Greeks were mercifully 
free. He does not, however, mention what was 
possibly the greatest single factor in the process 
of liberation, the discovery of the New World and 
the circumnavigation of the globe. These facts 
proved, in a ww which the most thick-headed were 
compelled to understand, that the traditional 
cosmology was not infallible, that ancient authorities 
could be wrong, and that even the thunders of the 
Vatican could not put Humpty-Bumpty together 
again. A. B. Ritchie. 
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■ Man’s Ancestry. 

Man's Place among the Mammals. By Prof. 
Frederic Wood Jones. Pp. xi + 372 + 12 plates. 
(London : Edward x4rnold and Co., 1929.) 21*n 

net. 

I pAELY in 1918, Prof. F. Wood Jones gave a 
^ popular lecture in King’s College, London, 
on man’s origin. This lecture, when published by 
the Society for Promoting Christian Knowledge 
under the title “ The Problem of Man’s Ancestry ”, 
met with a mixed reception. Anatomists treated 
it with neglect or contempt ; those of an anti- 
Barwinian bias hailed it with delight. As the little 
book of 1918 is really the parent of the large wmrk 
which has just appeared under the title “ Man’s 
Place among the Mammals ”, it is worth while to 
seek for an explanation of the diversity of feeling 
evoked by the original publication. The antagon- 
istic attitude of most anatomists is understandable. 
They w^ere told that man, far from being as they 
thought the most changed, the most specialised, the 
most highly evolved of all primate animals, was,, 
when his structural characters were rightly analysed, 
essentially a very ancient and primitive type. 
They learned that they had laboured in vain, 
because in construing the evidence relating to- 
man’s origin they had been dominated by a heresy 
for wLich Barwin, Huxley, and Haeckel were con- 
jointly responsible, namely, that there had been 
an anthropoidal stage in man’s evolution. Prof. 
Wood Jones summarily dismissed the anthropoids 
living and extinct ; at no time had they any lot or 
part in man’s ancestry. 

The opposition offered to this thesis by anatomists 
can be understood ; but the welcome extended to 
it by those of a ^ fundamentalist ’ turn of mind is 
less easily accounted for. Prof. Wood Jones is a. 
convinced evolutionist ; man, he declares, has been 
evolved, but not from an anthropoidal form. He 
contends now, as he did in 1918, that man’s inde- 
pendent origin has to be sought for among the small 
Tarsioids which appeared during the Eocene period 
of the earth’s history. It may seem to the ordinary 
reader that it matters little wLether we include or 
exclude anthropoids from man’s ancestry, but at 
the conclusion of his original lecture Prof. Wood 
Jones made clear to his audience that a deep ethical 
significance was involved. He said : 

Were man to regard himseK as being an extremely 
ancient type, distinguished now, and differentiated 
in the past, purely by the qualities of his mind, and 
were he to regard existing Primates as misguided 
and degenerated failures of this ancient stock, I 
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tliiiik it would be something gained for the ethical 
outlook of hiiinaiiity — and it would be a belief 
consistent with present knowledge.” 

Herein I think Prof. Wood Jones reflects unfairly 
on anthropoid apes. Prof. Elliot Smith is con- 
vinced of man’s anthropoid ancestry, and yet he 
finds that natural man is peace-loving and virtuous. 

The lecture of 1918 was prepared and delivered in 
a war atmosphere. No doubt the author suffered 
unfairly from the fact that he was unable in the 
course of a brief hour to deal fully with the proofs 
which his critics expected him to produce. He 
has now had ample opportunities of meeting the 
demands of his critics. In a series of forty brief 
chapters, brilliantly written, illustrated by his 
own excellent drawings and iliuminated b,y happy 
touches which reveal the author as naturalist as 
well as anatomist, he expounds his conception not 
only of man’s place among mammals, but also the 
places -which should be given to Lemurs, the 
Tarsiers, monkeys of the New World, monkeys of 
the Old World, and to anthropoid apes, both great 
and small. It is not until we reach the thirty- 
eighth chapter that we find what w^e have been 
-waiting for — the author’s conception of the evolu- 
tionary changes which converted a primitive small- 
brained Tarsioid into a human being. We par- 
ticularly w^ant to know^ how^ and when man’s body 
underwent the structural revolution which fits it for 
an orthograde posture and for bipedal progression. 

It is just when he approaches these problems that 
our author, usually so precise and definite, becomes 
tantahsingly elusive and non-committal. We are 
told that the “ proto -human ” stock was the first to 
break away from that line of Tarsioids which ultim- 
ately became separated into anthropoids and Old- 
World monkeys. Man’s ancestry broke away while 
the basal phylum still retained all its ‘ primitive ’ 
features and was adapted in body and limb for life 
in the trees . Having broken aw-ay , the proto-human - 
oids took to w’-alking on their hind limbs, and their 
bodies and feet underwent the structural revolution 
which fitted them for an upright posture and for bi- 
pedal progression. Then the brain began to grow. 

“ Everything would point to the fact that enlarge- 
ment of the brain came in the proto-human or 
progressive stock at a time when that stock was in 
possession of a very primitive type of cranium, and 
that enlargement of the brain-case occurred at a 
stage in which no other evolutionary trends, save 
those of mere enlargement, had been initiated ” 
(p.341). 

It w’ould be fair to presume from this statement 
that Prof. Wood Jones attributes man’s big brain to 
the fact that it began to grow when his skull was in 
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a still plastic state. A |Kiragra|>li on aiinihor page, 
howxwer (p, 340), makes us hesitate iu flravific ibis 
inference, for therc^ wc‘ are informed that Mail . . . 
enlarged his priniitire t*liondro(‘raii.iurii by liis early 
ph;^Jogenetic dcwelopuKail a large brain : Jiert* 

■ the large chondrocraniuin is attribiitc*d 1o the large 
brain. Clearly, the explanation given b\' Frc^f. 
Wood Jones, of ma'n’s structural adaptation to 
bipedal progression and of his large brain eaimot fx* 
regarded as satisfactory. No evidtau'C in support 
of such speculations is afforded by any tV>ss if 
discovery made hitlierto : still, as Prof. Wf^f kI Jones 
rightly maintains, the geological records (if .man's 
evolution are still wry inpxa-feet. 

Having thus jiostulated an ind{*p(‘ndein origin for 
man, Prof. Wood Jones has to face a iiiultitiide of 
very difficult problems. How aw the long list of 
intimate structural resemlilances wdiich bind man 
to anthropoid apes to be explained ? He admits 
these resemblances. “ It must be reali,sed at the 
outset”, he writes, “that of all animals the giant 
apes show- the nearest structural affinities W’it.h man. 
This fact has ahvays been realised, and it remains 
an uncontrovertible truth.” He regards these 
resemblances not as an inlieritaiice wdiicii man and 
anthropoid have derived from a common ancestor, 
but as independent acquisitions. Nowy in the order 
of Primates w'e do meet with surprisi,:iig and definite 
examples of parallel or convergent evolution. 
Nevertheless, Prof. Wood Jones under-estimates 
and under-states the many and intimate structural 
and biological resemblances wbicli link man to the 
great anthropoids. He has to presume that man 
and anthropoids came independently by the same 
form of uterus, the same elaborate process of 
placentation, the same tendency to prolong the 
fcetal and infantile periods of grow-th and develop- 
ment. He attempts to minimise the resemblance 
of the anthropoid brain to the human brain : if w-e 
did not know- of the stage of evolution represented 
by the anthropoid brain, w^e should have to presume 
its existence ; without such a presumption, it w-oiikl 
be impossible to explain how- the small and simple 
brain of a Tarsioid could become transformed into 
the elaborate brain of man. 

Every bone and muscle of man’s body have 
undergone profound structural alterations to fit 
him to his orthograde posture. The same bones 
and muscles have undergone similar changes in 
anthropoids, but to a less degree. If w-e suppose 
that adaptation to an ortbograde posture is a 
common inheritance, then w^e get light on how- man 
came by his postural adaptation, for in their bodies 
anthropoid apes preserve stages w-hich lead towards 
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tiir s|K‘C'iaIi.<atio!iH found in the Immaii body. Our 
aiiilnir rejects such an interpretation ; lie supposes 
tliat mail and aiitliropoids have independently 
acquired their ortliograde posture, and in the 
process of evoliitioii comp by the same structural 
inodificatioiis. He re^gards- all such postural modi- 
fications as ' adaptations and therefore useless as 
iiidicatioiis of relationship. Relationship, he holds, 
must be determined on inborn, noii-adaptative 
structural characters. He gives lists of such 
characters, but a careful analysis of his lists reveals 
the ■ f act ■ that the structures cited are those the 
fimctioiial significance of which is not apparent. Is 
there any striictiire in the animal body which is 
devoid of fiuxctional significance and therefore free 
from adaptative changes ? 

The truth of a hypothesis is measured by the ease 
and naturalness with which it explains the multitude 
of facts which lie within a field of investigation. 
When Prof. Wood Jones rejects an anthropoidal 
stage in man’s aiicestr}^ lie lias to explain airay a 
tremendous number of facts. That the blood of 
man and anthropoids gives the same reactions when 
submitted to similar tests our author admits, but 
denies that similarity of reaction indicates a true 
' blood relationship ’ of man to anthropoid. Man 
and anthropoids have very similar susceptibilities 
to disease — a fact which is not discussed. In recent 
years the existence of ' blood-groups ’ has been 
demonstrated in all races of mankind. The only 
other animals which possess corresponding group 
reactions are the anthropoid apes.^ Prof, and Mrs. 
Yerkes, in the great monograph recently published 
on ‘'The Great Apes”, demonstrate that of all 
animals the mental reactions of the great anthropoids 
are the nearest to those of man. All these facts 
Prof. Wood Jones has to explain away. He has 
also to meet the fact that the further we trace man 
backwards in time, the more accentuated do his 
anthropoid characters become. The skull cap of 
Pithecanthropus has been mistaken for that of a 
large gibbon ; the lower jaw of Piltdown man had 
been claimed to be that of a chimpanzee ; the molar 
teeth of Neanderthal man reproduces the dental 
pattern of the extinct anthropoid Dryopithecus ; 
Rhodesian man rivalled the gorilla in the develop- 
ment of his supra-orbital ridges. All these facts 
run counter to Prof. Wood Jones’s scheme of man’s 
evolution. 

The main criticism which must be made of this 
work is that it is not a full or fair statement of the 
great mass of evidence now available for deter- 

1 See "‘Anthropology and Blood Grouping’*, by Profs. Woollard and 
Cleland. Man, 1929. Vol. 29, p. 181. 
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milling man’s evoiiitioiiary history and his relation- 
ship to anthropoid apes. Nevertheless, it is a 
brilliantH written book, one which will serve a 
great and useful purpose in stimulating profitable 
discussion and further research. A. Keith. 


Geology of Albania. 

Oeologica Himgarica, Fasciculi ad illustrandam 
notionem Geologicam et Paiaeontologicam Regni 
Himgariae. Series Geologica, Tomus 3 : Cieo- 
graphie iind Geologie Nordalbaniens, von Baron 
Fr. Nopcsa ; mit eiiiem Aiihange von H. v. 
M^ik : Beitriige zur Kartographie Albaiiieiis 
nacli orieiitaiischen Qnelleii. Pp. xiv + 703 + 35 
Tafelii. (Bndapestini : Edidit Institutiim Regni 
Hungariae Geologicum, 1929.) 

N orthern Albania is a complex moun- 
tainous area which rises above the eastern 
coast of the x4.driatic, where it bends abruptly from 
its course from north-west to south-east |)arallei 
to the grain of the country, and runs south, cutting 
across both the strike of the rocks and of the 
mountains. Northern Albania occupies a critical 
position in the geology and geograplijr of the 
eastern borderlands of the Adriatic and of the mucli- 
debated Dinaric Mountains. The geology of the 
countr}^, according to the first accounts, appeared 
perplexing owing to the puzzling sequence of the 
rocks, w^hich has now been explained by Baron 
Nopcsa, after field w^ork extending from 1905 to 
1925, as due to great overthrusts. This view he has 
now established in a ponderous monograph, wiiich 
is published as the third volume of “ Geologica 
Hungarica ” by the Geological Survey of Hungary, 
of which the author was until recently the Director. 
The most important previous contributions w’-ere 
those of Cvijic, wdiose work is dealt with briefly, 
and one of his misunderstandings is described as 
“ catastrophal ”. 

The oldest rocks in northern Albania are the 
Upper Carboniferous, as during all the preceding 
part of the Palseozoic, Albania was included in a 
great South Balkan land which w’as traversed by 
ancient mountains trending east and w^est. This 
infi.uence is still seen in the maintenance of that 
direction by some of the ranges and by the Curzola- 
Lesina archipelago in the Adriatic. The description 
of this land begins with the Upper Carboniferous, 
as marine rocks of that date occur on the North 
Albanian block (or Tafel). These beds are shown 
to be Uralian by their fossils, for example, Fro- 
ductus cora and P. uralicus, and they are followed 
by Permian Neoschw-agerina limestones. The Trias 
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was marked a wide extension of the sea, and 
the deposition of dolomitic and massive lime- 
stones ranging from the bottom of the Trias to the 
Elisetic ; these limestones are well represented in 
both the hlorth Albanian block and the Cukali 
mountain complex to the south. In the Ladinian 
(Middle Trias), volcanoes discharged sheets of tuff, ■ 
a material which is now jasper, and ophiolites, 
wkich are well knovm from Steinmann's view of 
their formation. by abyssal eruptions. 

The Jurassic is less well developed owing to ex- 
tensive earth movements. In the Lias, marine 
limestones and marls were deposited over much of 
the country, and after a break in the Middle Jurassic, 
more limestones were formed in the Upper J urassic 
on the North Albanian block, and red flaggy lime- 
stones and radiolaiite in Cukali. In the soiitli- 
eastern part of the area the Jurassic is doubtfully 
represented b^r the basic igneous rocks which range 
from serpentine and peridotites to diabase, and 
cover most of the Merdita overthrust sheet. 

The Cretaceous is represented in the North 
Albanian block by massive limestones ; but land 
still la}^ close on the south, for the system begins 
in the Merdita with a basal conglomerate, follmved 
by sandstones and shales, and later, owing to 
the widening subsidence, by flaggy limestones and 
the massive Hippiiritic limestones, which extend 
throughout North Albania. 

At the end of the Cretaceous, further earth 
movements reversed the conditions. In the Eocene 
the clearer sea lay to the south and south-west, for 
the coastal ranges are formed of Nummulitic lime- 
stone, while in the North Albanian block are shales 
with fncoids and beds of flysch. The coastal hills 
contain Oligocene conglomerates, with granite 
pebbles from the east, and clays with corals. Then 
follo^vs an important gap, and the presence in the 
moiiiitaiiis of highly disturbed Oligocene beds and 
of undisturbed Lower Phocene shows that the main 
Dinaric folding w^as in the Miocene. It extended 
the South Balkan land, which was reduced in the 
Pleistocene by widespread subsidences in some 
places to tlie amount of thousands of feet. These 
movements broke up the land betw^een Greece and 
Asia Minor into the Jigean Archipelago, enlarged 
the Adriatic, and produced the poljes in the Dinaric 
Mountains and the fiords on the Dalmatian coast. 

In a volume, The Nature and Origin of Fiords” 
(1913), I described the adjacent parts of the Adriatic 
coastlands as a fractured belt, and interpreted most 
of the basins or V poljes ’ as due to subsidence along 
faults, and claimed the Gulf of Cattaro as a true 
fault-formed fiord. This conclusion was supported 
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by a photograph (o/k CfL PL vi.) uf (In* bloik 
opposite Cattaro, vliicli was described us ef a fail It- 
: block, from evitbaiee sotaidn a visit, 

as the front of it vus eios(‘d by military ivgiikt ieiis. 
This explanation lias been deiucMl, and fh(‘ Gulf 
claimed as due to normal f‘rosioii. Bar«m Nr^pi'sa, 
however, marks a great fault airaig the very line 
shown in my illustration. He fully [irtu'es tfie 
tectonic. origin of many of the poljes and of features 
along this coast, and says that the faults are fl’ 
such recent origin that the fault searfis are in many 
jjlaces very little 1 x 0111 . 

The Pliocene beds inelude in suiitlierii Albania 
the huge bituminous limestones in the Voyusa 
valley, near Valooa, which are worked for as[ihalt, 
and, in association with soima traces petroleum, 
have encouraged the hope that among the folds of 
the Dinaric limestones may be a srill iiiddm olilitld. 

The volume contains a detailed description " of 
the geography and geology of Nort'ii A1 liania, with 
a coloured map on the scale of 1 to 200,000, 
numerous sketch iiiaps and diagrams wiiicli illus- 
trate the complex tectonics due- to rnmih rusts 
generally from north-east to soiit.h-\\'est'. The 
volume is -well printed, and is accompanied' by 
twenty-five clearly explained jiiotographs of the 
scenery and geological structures, b\' a biblio- 
graphy wiiich deals with the iiteratiire on the 
Albanian problems in other parts of tlie Balkans 
and xAsia Minor,. and an article by Hans v. M'iik 011 
Oriental contributions to Albanian .cartography. 

J. W. Gregory. 


The Polarity of Molecules. 

Polar Molecules, By Prof. P. Debye. Pp. 172. 
(New' York : The Chemical Catalog Co., Inc.,, 
1929.) 3.50 dollars.- 

Polare Moleheln, Von Prof. P. Deh^ye. , Pp. viii + ■ 
200 . .(Leipzig: S. Htrzel, 1929.) 14 gold marks. 

T he name of Debye is associated wdtli many 
new and important theories in physics, but 
none .of his theories has more successfiiily sug- 
gested, dii'ected, or stimulated experiment, than 
his theory of dielectrics. Since Debye’s, first 
paper on this subject in 1912, so. many advances 
have been made, and so many new^ facts established, 
that .an authoritative mccoiint:. of these develop- 
ments.from the pen of Prof. Debye himself, is 
particularly welcome. 

The English book is the outcome of a recent 
visit of Prof. Debye to : America, wLere .he gave 
courses of lectures on the dielectric properties of 
matter and wms induced to put the substance of 
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Ill’s iei'tui'es 111 iiitire peniianent form. The book 
.is eoiieeriifcl principallj with the molecular inter- 
pretation of tlie dielectric constant and the cor- 
relation of dielectric properties with other physical 
properties such as dispiersion and absorption, 
particularly in the infra-red. At present, theory 
can deal adequately only with vapours, because, 
in fluids, the interaction of neighbouring mole- 
cules is too important to be neglected and cannot 
be estimated. Methods of dealing with dilute 
solutions have, however, been developed recently, 
and these are described in some detail. 

In the simple theory it is assumed that di- 
electric phenomena are due to two causes : first, 
to the distortion of the electronic structure of the 
individual molecules in the presence of an electric 
field; and secondly, to the fact that the electrical 
distribution of many molecules is unsymmetrical 
even in the absence of a field ; such molecules are 
said to possess a permanent electric moment. 
The magnitude of this electric moment is a mole- 
cular constant, which is as important, if not more 
important than other known molecular constants 
such as the size of a molecule, as it exercises a 
controlling influence on many physical pheno- 
mena. The methods of determining this constant 
by a comparison of theory and experiment are 
described at length and, for the first time, the 
magnitudes of all known, electric moments are 
brought together in accessible form ; in fact, 
the German book, -vvliich is a revised and extended 
edition of the English book, contains a list of the 
electric moments of about two hundred mole- 
cules. This table is to be extended still further 
and issued later as a special supplement. 

The table of electric moments is instructive. 
Molecules which consist of two different atoms are 
non-symmetrical and possess a permanent moment, 
while molecules like hydrogen and nitrogen, which 
are symmetrical, have none. Nearly all triatomic 
molecules have permtoent moments, and this 
result leads to important deductions as to the 
arrangement of the atoms in a molecule. It shows 
that the atoms of the water molecule, for example, 
cannot be situated symmetrically along a hue. 
A chapter is devoted to a discussion of the possible 
forms of this and other molecules, and it is shown 
that the arrangement of HqO is most probably 
triangular, w^hile that of NHg is pyramidal. This 
conclusion will not surprise the organic chemist, as, 
on other grounds, he has long ago postulated that 
the three valencies of the nitrogen atom are not 
directed in a plane. 

Considerable work is now being done on the 
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■ relation between the dissyinmetry of molecules 
(as reflected in their electric moments) and their 
chemical formulse. Recent advances are reviewed 
in the English edition, and more fully in the later 
German edition. The effect of the substitution 
of two equal molecular groups in a carbon chain or 
in the benzene molecule depends essentially on 
the relative positions of the groups. The trans- 
form of dichloroethylene and the para-form of 
dinitrobenzene both have small or zero electric 
moments, but the unsymmetrical isomers have 
large moments. If the two substituted groups 
are not equal, a moment remains even in the para- 
compound, as is illustrated by the three nitrotolu- 
enes. Appropriate measurements of the polarity 
can therefore be used to determine the electropositive 
and electronegative character of various molecular 
groups. It seems likely that it will be possible 
soon to estimate the polarity of a complicated 
compound by adding up vectorially the moments 
of the different groups which constitute the molecule. 

The later chapters are devoted to an account 
of the new w^ave mechanics in so far as it affects 
the theory of the dielectric constant and the theory 
of dispersion. The first formula given by Debye 
for the dielectric constant was deduced from the 
classical theory and had to be modified when 
the quantum tlieoiy w’^as first introduced, but the 
more recent forms of the quantum theory, ex- 
pressed by the matrix and wave mechanics, have 
returned the formula to its original form, so that 
the older determinations of electric moments 
deduced from the classical formula still stand. 
The book concludes with a theoretical discussion 
of the dispersion and absorption of polar gases, 
with special reference to rotating molecules of the 
HCl type. It is showia that anomalous dispersion 
should occur in the region of long wave-lengths, 
approaching radio frequencies, though experi- 
mental results in this region are, of course, still 
lacking. The notation used is unusual and unfor- 
tunate (the rotational quantum number, for 
example, being denoted by ?i) and might with 
advantage be brought into line with that already 
used in molecular spectra. 

This book not only brings together for the first 
time the accumulated information on electric 
dipoles, but also points out the gaps which still 
exist in theory and experiment. It is thus of 
great value to all physicists and chemists who are 
interested in molecular structure, and, in sug- 
gesting new fields of work, is of the greatest 
possible value to research workers in this and 
allied subjects. J. E. Lennard- Jones. 


Jain^itary 4, 1930] 


NATURE 


Our Bookshelf. 


Royal J gric ulf u ra / 
mdimal Res fa rch 


Soeifhi of 
ni mN 


Kiajlfiinl , 

P|}* 


11 

I gi't • 
im 


(1) TheFuture qpJie Earth. By Dr, Harold Jeffreys. 
(Psyche Miniatures : General Series, 'No. 24.) 
Pp. 72. (London : Kegan Paul and Co., Ltd., 
1929.) . 25. 6d. net. 

{2) Earthquakes and- Volcanoes. By Prof. J. W. 
Gregory, (Benn’s Sixpenny Library, No, 97.) 
Pp. 80, (London : Ernest Benn, Ltd., 1929.) M. 
(3) The Restless Earth : An Introduction to the History 
of the Rocks. By Prof. Herbert L. Hawkins. 
(Roiitledge Introductions to Modern Knowledge, 
No. 10.) Pp. iv + 76. (London : George Bout- i 
ledge and Sons, Ltd., 1929.) M. net. 

The first of these little books on great subjects ” I 
is considerably shorter than the other two and ] 
costs five times as much. But in view of the ! 
facts that it will appeal to a much, smaller circle I 
of readers, is veil bound and is printed on 
good paper, it cannot be regarded as overpriced ; 
it is rather the others that are extraordinarily 
cheap. 

(1) Dr. Jeffreys entertainingly summarises some 
of the theories more technicaliy discussed in his 
larger book, '' The Earth ”, He deals with, the 
history of the sun, and the age and origin of the 
solar system ; the cooling of the earth and the 
50,000 million years of cooling still before it ; and 
the past and future of the moon. The title of the 
booklet indicates only a point of view. 

(2) Prof. Gregory’s contribution to Benn’s in- 
imitable Sixpenny Library is tightly packed with 
good things. In eighteen short but intensely 
interesting chapters, he surveys every important 
aspect of volcanoes and earthquakes, and it is safe 
to say that there is no better short account of these 
subjects available in English. The book should 
have a big sale, and its influence on teaching in 
schools, as well as directly on the reading public, 
should go far to remove many current misconcep- 
tions. The chapter on “ The Inner Structure of 
the Earth ” is, ho^vever, less up-to-date than it 
might be ; it is certainly not in accordance with 
modern evidence to describe the shell between the 
rocky crust and the iron-nickel core as consisting 
' ‘ mainly of the rigid nickel-iron mass of the earth ”. 
It is much more likely to have a composition akin 
to that of stony meteorites. 

(3) Prof. HawLins is not altogether happy as a 
popular writer, despite the attractive vitality of 
his style. The use of metaphor and analogy is 
sometimes far-fetched and undignified. Denuda- 
tion is ' ' grinding the dust ” ; the interior of the 
earth is “ beneath the dust”; earthquakes are 
''shivering fits”; and volcanic activity is 
"feverishness When the author wHtes : " the 
earth is bleeding to— perfection ”, or “ water is 
more obedient [than the wind] to the call of 
gravitation ”, he runs the risk of irritating some of 
his readers. Apart from this occasional defect of 
manner, the matter of the book is excellent, and 
the name of the author is a sufficient guarantee 
of its trustW' orthmess as a popular introduction to 
.geology.:'/,.;.' ; 'y 
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The Boyal Agricultural jSociety ha.s j^surd its 
fourth anniiai" summary entitlcfl “ Agrieultfiral 
Besearch in I92S”. As m pr(*vir)us .wars Up* 
piiblicatio.ri is divified into a liiiiiibcr of nport.s, 
each written by an acknowledged ex|>ert in .iiio 
particular subject. 

' Fruit' and vegetable canning, though a (‘cmiiiara- 
tively ne\c iiKiustry, appeal's to have imuie a 
promising start and should provide e.vcelieut new 
markets for farm piodui*i^ provided suitable nriffin- 
isation, including ^'standardisation ami grading, is 
built up. The jnqKwiaiu.e of ohraining a., full and 
evmn plant in ecTeal> and sugar beet is eni|)hasised 
if the best yields are to Ix^ si^cured. 

Progress' is being madcyin the jwoduclion of 
tuberculin-free hercls of daily cows, and the im- 
portance of progeny rather than ancestral ]>erfoi:m- 
ance in estimathig* the worth of a breeding animal 
is becoming more clearly r(‘''*ognir'ed. harm cost- 
ings of alf kinds, inelurling (juestion-^ eomauaiing 
marketing and co-operation, are being tlioi’ougldy 
investigated. The effect of tiie Agricultural 
Credits' Act on insiirancf/ and credit is also dealt 
with. Among . engineering problems, drainage is 
receiving considerable attention, and. recent trials 
in other countries, notably France, are described. 
Of the new^er implements, the combine harvester 
seems to have proved its usefulness in the English ^ 
climate, provided that a (Mer is regarded as a 
necessary part of the eq'uipine,nt. Methods for 
drying grain, grass, and sugar beet are also being 
developed. 

No outstanding new' discovery is mentioned in 
the animal nutrition section, but the most recent 
view^s as to the ii'utritive value of grass, s'ligar beet 
pulp and tops, silage, and milk are fully discussed. 
As regards fertilisers, nitrogen occupies the most 
important position, its wTjrld product ion and con- 
sumption having enormously increased diiring 
1927-1928. Potash, on the other hand, shows only 
a small increase over previous years, and phosphorus 
none at all. The success of Danish agriciiitiirists 
in the production of feeding stuffs is attributed to 
their large increase of acreage under root crops. In 
England, on the other hand, the reverse is the case. 
The major portion of the report on veteriiiap" 
science deals with vaccination against tuberculosis, 
and it is shown that the different types of tubercle 
bacilli are capable of infecting species other than 
those from wdiich they take their name. To each 
report a large number of references are appended, 
and the publication should prove useful to farmers, 
agricultural organisers, and students. 

The Theory of the Gyroscoqiic Compass and Us 

Deviations. By Dr. A. L. Baw- lings. Pp. x4- 

191. (London : Macmillan and Co., Ltd., 1929.) 

105. 6dl. net. 

It was about eighty years ago that Foucault carried 
out his ingenious experiments with the gyroscope, 
but for half a century the apparatus had no practical 
1 application. It has now% however, been applied 
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tc» tlic* aiit« fJliatie stc^oriiig of torpedoes, to the 


Exact Colour 3Iat(Mng and SpecJfymg. By L, 


ni(Hio-rai1 ee.r, to tlie reduction of the rolling of 
si ! i ps , a i K I to the st coring of ships . Of the gyro - 
scopic com passes now in use, the Aiisclmtz -was the 
hrsl, and this was follo\red by the Sperry and 
Brown coin passes. H.M.S. Invincible w^as navi- 
gated to t'he Falkland Islands, and the British 
Submarine Ell found her "way up the Dardanelles 
into the Sea of Marmora, by Sperry compasses, and 
such compasses are to be met -with in every ocean. 

Handbooks on the gyroscopic compasses have 
been issued b}" the firms making the various types, 
but these do not deal fully with the mathematical 
theory involved. Dr. Rawlings has therefore 
attempted to place this theoyy in the reach of aiw- 
one with an elementary knowledge of the differen- 
tial calculus. His book is "written primarily for those 
engaged in the construction of compasses and for 
navigators, to whom it should prove most useful. 
The opening chapters are devoted solely to the 
explanation of the action of the compass, the 
restraints imposed upon the gyroscope so that it 
shall be of use, and the problems involved in its 
oscillation, its damping, and its stability. After 
this there are descriptions of the Anschutz, Brown, 
and Sperry -Rawdings- Harrison compasses, wFile 
the later chapters deal with compensating weights, 
rolling error, damping error, and gimballing error, 
and the accuracy of the gyro-compass at sea. 

The Court of Burgundy : Studies in the History of 
Civilisation. By Otto Cartellieri. Translated 
by Malcolm Letts. (The History of Civilisation 
Series.) Pp. xv + 282 + 25 plates. (London : 
Kegan Paul and Co., Ltd. ; New York : Alfred 
A. IHiopf, 1929.) 215. net. 

This volume in the History of Civilisation Series is 
one of peculiar interest for English readers. The 
Burgundian court was a great formative influence 
in the history of European culture. The four 
dukes wLo united Burgundy and Flanders under 
their rule in the period extending from the middle 
of the fourteenth century to the end of the fifteenth, 
gathered around them sculptors, painters, scholars, 
and poets from all parts of Europe, wFile their 
court W'^as the last school of the dying order of 
chivalry. The rivalry of the houses of Burgundy 
and Armagnac gave England the opportunity of 
intervention. But the alliance between the English 
kings and the Burgundian dukes, which was a 
dominating factor in the troubled politics of France, 
had an abiding effect on English culture. By 
ensuring an outlet for our wool trade in the great 
commercial centres of Flanders, it confirmed the 
development of English rural life and industry 
along the lines which ended in the formation of the 
great pastoral estates, with subsequent economic 
and social consequences known to all. Prof. 
Cartellieri here deals with a subject which he has 
made peculiarly his own. His book is no mere 
recital of political events, but in a very real sense 
a social history in wFich every aspect of life, art, 
and literature is foilow^ed in detail. One chapter 
deals with the famous witchcraft persecution at 
Arras, 
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Blin Desbleds. Pp. 116. (Paris: Technological 

and Industrial Service, n.d.) 25 francs ; 45. 

In this wmrk the industrial method of accurate 
colour measurement, and consequently of matching 
colours, made possible by the use of ToussainFs 
photo-electric photo-colorimeter, is set forth, with 
many xiractical examples, in a clear way. It will 
generally be dyers and those dealing with fabrics 
wdio will find it useful. 

The uncertainty that must al\va,ys be associated 
with eye observations, becanse of the variations of 
colour sensitiveness even in the same eye, is 
eliminated by the use of a photo-electric ceil 
through wFich an electric current is passed and 
upon which imjiinges the light reflected by or 
transmitted through the substance the colour of 
wiiich is to be measured. The readings therefore 
are of the position of a spot of light on a scale, as 
customary in the use of a reflecting galvanometer. 

' The light that imj)inges on the sample passes 
through one or other of (generally) six Wratten- 
Kodak monochromatic filters transmitting knowm 
w^ave-leugtlis. Violet, blue, green, yellow, orange, 
and red are ax)propriate colours, and the results 
are plotted on a prepared form of w^ave-lengths as 
compared with the same light as reflected from a 
wFite surface of plaster of Paris, or better, as more 
uniform, barium sulphate, wdiich is taken as 100. 
From these curves all the information required for 
practical purposes can be found by simple calcula- 
tions, and these are fully illustrated. The volume 
is a manual for use in the wmrks’ laboratory. 

In the Land of the Lion. By Cherry Kearton. Pj). 
256 + 60 plates. (London: J. W. Arrow^smith,. 
Ltd., 1929.) 105. 6d. net. 

Mb. Kbabton is probably our oldest and best- 
known African picture shikari. Having given us 
“Photographing Wild Life Across the World’’, in 
wiiich he recounts many, ' hairbreadth escajies ’ 
and exciting incidents with denizens of the wild, 
the actions of which he tried to portray, he now 
presents us with a book to gladen the heart of the 
Nature lover, dedicated by the by to his wife, her- 
self an author of repute. In its tw^enty short 
chapters the author lias something to say about 
most of the animals of the African bush and many 
birds and insects. The best, perhaps, is his chapter 
on the w^hite ant. Systematic natural history is not 
his strong point, but his light sketches of the doings, 
family life, and frolics of the larger animals, lion, 
elephant, giraffe, hippopotamus, rhiiioceriis, anci 
many more, are excellent reading, and conjure u|> 
fascinating pictures of wild life in siin-scorched bush, 
river, and swamp. 

The eighty-eight illustrations are mostly x)hoto- 
graplis from the author’s film “ Tembi ”, in our 
opinion one of the best Central African films yet 
produced. The magnificent photograph of equa- 
torial glaciers and snowfields up in the clouds anrl. 
far away is alone worth the cost of the boolc, which 
is tastefully got up and sux>]ilied with an efficient 
index. 
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Letters to the Editor. 

\Tlie ^ Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to returfi, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of ISTatube. -'No notice is taken 
of anonymous communications.] 

Grating Errors and Electronic Charge. 

An investigation of the focal properties of small 
plane gratings has led to a discussion concerning the 
influence of grating errors on X-ray spectra obtained 
by means of plane gratings. It may be of some in- 
terest to give here a brief account of the results, 
as they are of some importance with respect to 
the accuracy of the value of the electronic charge 
deduced from X-ray measurements. 

As is well known, a linear change of spacing 
along the grating gives rise to focal properties. 
Thus, the incident beam being parallel, the dif- 
fracted beam will be convergent or divergent 
according to the direction in which the spacing 
varies and the location of the spectral line with 
respect to the central image. 

If, now, in the portion of the grating effective in the 
formation of the spectrum the spacing varies linearly 
only in one direction, this will be of no influence on the 
wave-length measurements, as the diffraction pattern 
(in the Fraunhofer case) is symmetrical and the princi- 
pal maximum is in its proper position, that is, in the 
same position as the principal maximum of a perfect 
grating ■with a spacing equal to the mean spacing of the 


will be shifted in relation to the eentml of the 

bundle. A more detailed (i^anmunicafion, whfjre this 
point of view will be more closely <'lisciiri;-.ed, will, be 
published in Zeitschrift fjir Pliysih >liorlly. fii each 
case the only method which is witiioiit doiiht entirely 
free from objections is the exact calculation of the 
diffraction pattern, but this is a work of some diffi- 
culty for the less simple geometrical cooditioii?^ of 
the X-ray speetrographs. 

Xow all gratings ruled with the aid of a screw are 
affected with periodical errors, where the })e.ri<.>d of the 
error is equal to the pitch of tlie sere-^v. in ten tlic^ 
number of periods in the effective portion of tlio grat- 
ing is large, we know from theory a,rid experiment I hat 
ghosts will occur in the spectrum (' Kowiand glatsts 
Wlien, however, the number of periods is small — this 




Fig. 1. 

defective grating (see, for example, Sparrow, Astrophys. 
Jour., 49, p. 65 ; 1919). 

When, however, the effective portion of the grating 
contains certain regions where the spacing increases 
and other regions where it decreases along the grating, 
this may cause asymmetry and misplacing of the 
spectral lines. 

A simple mode of demonstrating this is the follow- 
ing. We may, for example, assume that the spacing 
of the grating varies as in Fig. 1. Thus there is one 
portion of the grating where the spacing decreases 
lineaifly, and another, adjacent and equal in width, 
where it increases at the same rate along the grating. 
The diffracted beam from one portion will therefore 
converge to a real focus, and that coming from the 
other portion will diverge from a virtual focus behind 
the grating (see Fig. 2). Thus the maximum intensity 
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being the essential point in this account of tlie condi- 
tions — we may anticipate asymmetries of the kind 
above described. 

As the pitch of the screws used in the common grat- 
ing machines is about 1-2 mm. an,d, th,e length of the 
effective portion of the grating is about 2-3 miii. in the 
case of the experimental a^rrarigements of the^ X-ray 
measurements considered, it is clear that the number ■ 
of periods is small and that the risk of as^^-nimetry of 
the spectral lines really exists. (As a matter of fact it 
is necessary to -vvork -with small portions of the grating 
in order to avoid the correction originating from lack 
■ of parallelism of the beams. See Porter, 'PhM. May, 
(7), 5, p. 1067 ; 1928.) 

In order to get some quantitative account I have 
calculated the diffrac- 
tion pattern (in the 
Fraunhofer case) for the 
case shown in Fig. 1. 

The result is given in 
Fig. 3. The total num- 
ber of lines in the 
grating is about 160. 

The maximum mis- 
placing of a line (the 
misplacing at the ends 
and in the middle of the 
grating) in reference to 
the lines in a perfect 
grating of grating-con- 
stant do is 0 - 1 2 do, where 
do is the mean spacing 
of the defective grating. 

Fig. 3 gives the ampli- 
tude as a function of 

wave-length. The vertical line denotes the jiositioii 
of the principal maximum for a perfect grating 
of grating-constant do- Thus the principal maxi- 
mum of the defective grating is shifted (in this 
special case about 0;0015 X), and the distribution 
of intensity in the total diffraction pattern is asjnn- 
metrical. 

A general calculation of the shift of the prineipai 
maximum (in the conditions illustrated in Fig. I) gives 
the following result : 

Error of wave-length {a) - > 



I 
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w'here tlie /n.axmnini misplacing of a line in the 

grating and I is the length of the grating. 

For I = 1 mm. we get ; 

if -0*0005 mm. a =0*001 X 

„ '=0*00025 ,, a =0*0005 X 

„ =0*0001 ,, a = 0*0002 X 

The X-ray moasui'oments considered are, as said 
above, of considerable interest on account of their im- 
portance as regards the value of the electronic charge 
(e). Now a certain error in the wave-length gives rise 
to an error in e three times as large. From the above 
discussion it appears tliat the error in e originating 
from the grating errors is very likely to amount to 
values comparable to the total error in e stated by 
some authors . The obj ect of this paper is thus to direct 
attention especially to the fact that the quality of the 
grating is of decisive importance to the accuracy of the 
value of e deduced from X-ray measurements. 

Sven Fagerbebg. 

Physics Laboratory, University, 

Upsala, XoV. 15. 


New Types of Emission Spectra. 

The emission spectra which we observe in the visible 
and ultra-violet region are divided into line and band 
spectra, of which the first type corresponds to elec- 
tronic changes of state of single atoms either in neutral 
or in an ionised state. The band spectra originate from 
molecules, and the energy quanta emitted in a certain 
spectral line draw their energy from three sources : 
(1) change of electronic orbits, (2) change of vibra- 
tional energy, and (3) change of rotational energy. 

The study of the luminescence from solidified gases 
at very low temperatures has revealed a new type of 
spectra, which is a combination of electronic jumps 
and atomic oscillations, and we obtain a type of 
vibrational band spectra free from the influence of 
rotational energy- Since their discovery in 1924 
{Comm. Lah. Leiden, No. 175) a considerable number 
of spectra of this new type has been studied, ^ and 
numerous lines have been classified into vibrational 
series and systems of such series. (See, for example, 
Ann. d. Phys., 79 ; 1926 ; and Comm. Lab. Leiden, 
No. 183, 200, and Suppl. No. 59.) 

Now it appears that most of the series are not com- 
posed of single lines, but of two or more components. 
This splitting up of the lines is more pronounced at the 
temperature of liquid helium than at that of liquid 
hydrogen and for such series which appear strong in 
the afterglow spectra, and are undoubtedly ernitted 
from matter in the solid state. The multiplicity of 
lines is therefore not due to rotational energy. 

It might, then, at first sight seem reasonable to ascribe 
the splitting up of the lines to a multiplicity of the 
electronic terms. Following up this idea, however, we 
meet with the difficulty that series with quite different 
electronic terms and different principal vibrational 
frequencies show very nearly the same frequency 
difference between successive components. Thus the 
series called C, D, and E show a separation of about 
45 cm."i, and about the same difference is found for 
the doublets of the e -system. In the case of the prin- 
cipal series of the e-system (the ??-series), we find, 
under certain conditions, that the ‘ lines ' are split up 
into 4-7 components, with an approximately constant 
difference between successive components of about 
40 cm.“^: The a-series gives a separation of 69 cm."^. 
A multiplicity of this type cannot be accounted for by 
the theory of electronic terms. 

Now the a-form of solid nitrogen was shown {Zeits. 
/. Phys., 58,.497 ; 1929. Nature, Aug. 17, 31 ; 1929) 
to have a pronounced molecular structure, and the 
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atomic distance and dissociation energy of the mole- 
cular elementiS of the lattice were found to be approxi- 
mately identical with those of the gaseous molecules. 
The ordinary oscillatory series correspond to atomic 
oscillations of the atoms of molecular elements in 
various states of electronic excitation. The strong 
binding between the two atoms of a molecule corre- 
sponds to the high principal vibrational frequencies 
of the order of magnitude 1200-2400 cm.“^. But a 
molecule with vibrating atoms may itself be vibrating 
on account of the forces which bind the molecules in 
the crystal lattice, and which are closely related to the 
elastic forces of the crystal. 

As the distance between the molecules is much 
greater than that between the atoms of a molecular 
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^—Change of energy of electronic states. 

A — Change of energy of atomic vibrations. 

M — Change of energy of molecular vibrations. 


element, it is to be expected that the internal state 
(either electronic or vibrational) of the molecule will 
have little influence on the molecular vibrations, and 
thus we may understand that the separation of lines 
on account of molecular vibrations may be approxi- 
mately the same for series corresponding to different 
internal states of the molecular elements. 

Thus we are dealing with a type of spectrum where 
the frequencies are modified from the following three 
causes : (1) Change of electronic states, (2) Change 
of vibrational energy of the atoms of a molecular ele- 
ment. (3) Change of vibrational energy of the mole- 
cular elements in the crystal lattice. 

The formation of a spectrum of this type is showir 
in Fig. 1.' L. Vegard. 

Physical Institute, 

University, Oslo, Nov. ^ ^ ^ ^ 


Recovery from Parasitism. 

The pine shoot moth, Evetria buoUana^ Schiff., one 
of the best known Lepidopterous pests of young Scots 
pine in Europe, has during the past decade been 
causing much concern by its increasing prevalence in 
the numerous young pine plantations in East Anglia. 
Just over a year ago a thorough study was begun of 
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the biology and forest relations of the species, the 
first results of which have been worked out. Amongst 
other things it has been found that a slight check is 
exercised on the increase of the insect by a number 
of different species of parasites which oviposit in the 
newly hatched caterpillars and the flight periods of 
which correspond roughly to that of the moths, and 
in this connexion an interesting fact has already been 
brought to light. 

Caterpillars collected from different areas were bred 
out either to the adult moths or to parasites, and it 
was found that those which came from areas in which 
the percentage internal parasitism of the caterpillars 
was high, yielded some fertile moths which w^ere much 
smaller than the 19 mm. wing-span given by Meyriek^ 
as the minimum for the species. From others 
which came from areas in which the percentage 
parasitism was low, such small moths were extremely 
rare. For example, from 300 caterpillars parasitised 
to the extent of 80 per cent, 7 per cent of the emerging 
moths had a wing-span ranging from 13 mm. to 
17 mm., while caterpillars |)arasitised to the extent 
of 70 per cent only gave about 2 per cent moths of 
the small type ; and from caterpillars with a per- 
centage parasitism of less than 60 per cent, only 
two small moths w^ere bred out as against more than 
400 of the normal type. 

In considering the significance of these results, it 
has occurred to me that the prevalence of these small 
moths may be connected in some way with the high 
percentage of internal parasitism and that they may 
possibly be the results of a recovery from parasitism. 

Kecovery from parasitism by phagocytosis of the 
parasites’ eggs or newly hatched larvas has been de- 
vS.cribed in detail by Timberlake,^ and such recovery 
has been noticed occasionally in the young cater- 
pillars of E. huoliana but appears to have no e:ffect on 
the ultimate size of the adult moth. In the present 
case the results so far obtained tend to show that 
recovery probably takes place at a later stage in the 
life-history. 

Tothill ^ has pointed out that the active histolysis 
which takes place in the pupal and prepupal stages 
of a moth renders them unsuitable feeding grounds 
for those internal parasites which are devoid of some 
means of protection such, as a trophamnion. It is 
easy then to imagine that if for any reason the 
development of a normal internal parasite was 
delayed until the host reached the prepupal stage, 
the parasite larva would be attacked by the active 
phagocytes, broken down, and its substance probably 
built up into the tissues of the adult moth. 

Such retardation of the parasite larvae was often 
noted when super- or multiple parasitism occurred. 
Caterpillars containing two or more living first-stage 
parasite larvae which would have taken well over a 
month to develop, were found less than three weeks 
prior to the date of the last recorded emergence of 
the parasites. That these parasites would have 
emerged is highly improbable, and one must suppose, 
therefore, that in such cases there would be either a 
recovery from parasitism, or that total death by 
mutual exhaustion of the complex would have taken 
place. 

The caterpillars are, however, only slightly re- 
tarded in their development by the presence of 
internal parasites, but after the first instar are in- 
variably found to be smaller both in general bulk 
and in the measurements of the head capsule than 
unparasitised specimens of the same stage. This 

^ E. Meyrick. “ E,ewsed Handbook of British Lepidoptera ”, 1927. 

® P. H. Timfoerlake. “.Experimental Parasitism”, U.S. Department 
of Agriculture. Bur. Ent. Tech. Ser., Ho. 19, Pt. 5, 1912. 

, ^ J. D. TothilL “ Hatural Control of the Fall Wobworm.” Dom, 
Can. Dept, of Agric,, Ottawa, Bull, 3, 1922, 
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j makes it impossifoie to apply .Dy«a*''- law jhr tiic 
I separation of the staae.-, t(* auy but liiip.inniti^iMl 
individuals. From the ahuve (‘vid^-uce it 
probable that a iwovery froio para^iii-im iia^ taken 
}Aace in the prepupal or pupal .stace the niolli. 

The type of small pupa* from uliieli llie-e moths 
emerged also slioved a grf*ah r inoiiaiily 

than the normal type, and if the hypotlie>is abwuaaMi 
is correct, it is natural that after a severe drain i>f 
blood plasma from the fcHaiinix of the pai'ui^ite larva* 
their vitality should he lev en d. 

No direct evidence of this recovery has been imtc'd 
in the small amount of pres(M‘ved marraial yet ex- 
amined, but this need laA b(? taken as negalah’e e\a‘- 
dence. The actual prjK'ess may In* very raj ad, and 
as it only occurs in a small percent a e:e of the < as t ca- 
pillars at a stage not yet deiinitely known, many 
hundreds of futile dissections may have to be made 
before one can expect results. 

If it can be dednitc'ly established that i‘(s*overy 
from parasitism can take place as suggested at a later 
stage in the host's Ufe-C'vele, it may tlirow light on 
many details of ])arasitic (internal) control of pe»ts 
in general and account for tlicir usual im‘<jmplcteuess 
in exterminating a host. It is generally cuii.'^idered 
that iOO per cent prarasitism brings ahiiut total 
extinction, but such a percentage would involve a 
large proportion of su|>ernumerary parasites wliich, 
causing mutual retardation, would allow a large 
percentage recovery of the host. In all probability 
the maximum mortality will occur when the host has 
a percentage parasitism of less than 100, but this 
maximum will never be 100 per cent in. hosts in which 
such recovery occurs. C. Crawshaw Brooks. 

Imperial Forestry Institute, 

University of Oxford, 

Dec. 6. 


Occurrence of Craspedaemta {Limnocodium) 
Sowerbii in the Exeter Ship Canal. 

During^ the summer of 1928, while collecting 
Crustacea and other forms of fresh-water life in the 
Exeter ship canal, I had the good fortune on July 21 
to find in a hand-net gathering, made midway between 
the Turf Hotel and To|)sham ferry-boat landing, two 
small medusae quite new to me. These I preserved, 
and later sent them to Mr. Edward T. Brovme, who 
identified them as Craspedaciista Sowerbii. A short 
time later, Mr. Browne kindly sent me a tow-net, but 
the great difficulty then was to get a boat. However, 
I succeeded in obtaining more than a hundred speci- 
mens, ranging from early stages up to the fiilly growui 
adult. The medusa was present in the canal up to 
Sept. 8, when some early stages were taken. During 
the past summer (1929) I have been, more successful, 
and have been able to get a suitable punt whenever 
I wanted one. 

My studies in this interesting medusa have not been 
so complete as I could have wished, but I have pub- 
lished these notes in the hopes that others younger 
than I will be attracted to study the fresh-water life 
in this interesting canal. 

According to Mr. P. C. De la Garde— On the 
Antiquity and Invention of the Lock Canal of Exeter ” 
in a letter from Philip Chidwell de la Garde, to Sir 
Henry Ellis, F.R.S., Secy.: Read Jan. 11, 1838. 
From Archceologia, 5, 28— the Exeter ship canal was 
completed about the year 1698 so far as Topsham. 
“ In the year 1829 ”, writes Mr. de la Garde, ‘G . . it 
was extended to Turf. It is now upwards of five miles 
and a half in length. It has two entrance locks, one 
at TurL and another opposite Topsham. Between 
these and Exeter it has only one lock, the old double 
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lock altered and improved. , , . The Canal is 34 feet 
wide at the bottom, and 94 feet at the surface of the 
water, v'itli 15 feet of water throughout. . . 

This fi’esli -water canal, which receives its W'ater from 
the River Exe, teems at certain seasons of the year 
with an abundance of microscopic life. Besides fish 
of various species, Paludma vivipara and Dreissena 
polyniorpkcif two most interesting molluscs, are alw’ays 
present ; while Cristatella mucedo can be found in the 
higher parts of the canal ; Plumatella repens and 
Gordylophora lamst^ds, near the Topsham lock gate. 

It is interesting to record that, up to the present, I 
have been imable to make one addition to the fists of 
fresh- water Crustacea recorded by Canon Norman and 
Thomas Scott in “ The Crustacea of Devon and 
Cornwall ’b 

Owing to ill-health, I was rmable to commence 
my fresh -Avater collecting until July 8. last, when 
no medusas w'ere to be foimd. My next collecting 
trip was made two weeks later, when I found the 
medusae plentiful. Surface temperature 65° F. From 
that date imtil Oct. 14, medusae were present in 
varying numbers. On Sept. 5 the surface temperature 
was 72° F. and the canal was found swarming with 
medusae ; they were so abundant that one could see 
them with the naked eye. From that day until the 
fall of the 3 ?'ear, the medusa gradually decreased in 
numbers. On Oct. 1 not more than twenty medusae 
were caught, surface temperature being 60° F., and on 
Oct. 14 they vanished for the year, surface tempera- 
ture being 57° F. Although I have collected at 
various points along the whole canal, I have not 
foimd any medusae above the double lock. 

According to my observations there appear to have 
been at least four distinct broods of medusae in the 
canal during the past summer on or about the follow- 
ing dates : July 20, Aug. 24, Sept. 5 and 19. 

All the specimens taken were males, and a special 
search was made for its hydroid, Imown as Microhydra, 
without success, but it must be somewhere in the canal. 

Both the hydroid and its medusa have been found 
in streams and ponds in the United States, but this is, 
so far as I know, the first time the medusa has been 
taken under natural conditions in Europe, where it 
has been found under artificial conditions ; usually 
in warm water tanks belonging to botanical gardens. 

Rupert VALLENTi3sr. 

12a Alexandra Terrace, 

Bath Road, Exeter. 


Magnetic Moments of Atomic Nuclei. 

The hyperfine structures of atomic spectra are con- 
sidered as due to the interaction of the nuclear spin 
with the electronic orbital and spin moments. A 
theoretical calculation of this interaction enables one 
to obtain information on the magnitude of the mag- 
netic moments of the nuclei from the separation of the 
hyperfine structures. This can be done for the case 
of the alkali atoms. Hargreaves (Proc, Roy. Soc., 124, 
568 ; 1929) has calculated the separation due to a 
nuclear moment /fc/47r for the case of atoms with only 
one electron. In his calculations, however, the inter- 
action between the electronic and nuclear spins, which 
is of the same order of magnitude as the other terms, 
has been neglected. I have therefore carried out the 
calculations with the following improvements. For 
the 5 -terms, which is the most important ease, since 
they give the largest contribution to the separation, 
I have used Dirac’s theory of the electron, since the 
simpler Pauli’s theory gives a wrong result. For the 
p-terms I have used Pauli’s method, taking into ac- 
count the interaction of the nuclear and electronic 
spins. For the p -terms it is not necessary to evaluate 
numerically the eigenfunctions, since the constants 
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involved in the formulae can be derived from empirical 
data on the sejjaration of the electronic spin doublets. 
For the .9-terms this is of course impossible, and I 
have calculated the eigenfunctions by the statistical 
method. 

If the mechanical and the magnetic moments of the 
nucleus are respectively Ichl^ir and one finds that 
the 5-terrns split into two components with a separa- 
tion 


(1) 


2/<? -f- 1 Stt 

k 




where ^ is Bohr’s magneton and is the value of 
the normalised eigenfunction at the origin. The 
separation of the p -terms is much smaller. Each 
line of the principal series of the alkalis splits, there- 
fore, into two components with the separation A, 
each of them having a finer structure, which is not 
resolved, and gives rise to small differences in the 
observed separation for the different lines. The ratio 
of the intensities of the two components is (k -hi) /k, 
the weaker component being shifted towards the 
violet. The ratio of the intensities is also 3, 2, 5/3 
. . . i for /b= 1/2, 1,3/2 .... 00 . 

For caesium one finds, in wave numbers, 


A =146' 


..gg 2^ -f- 1 


and for sodium 




k 


A =13-4^“ 

g k 


The observed values are, for caesium (D. A. Jackson, 
Proc. Roy. /Soc., 421, 432; 1928) A =0-3, and for 
sodium (H. Schiller, Naturwiss., 16, 512 ; 1928) 
A =0-06 wave numbers. From this, on the assump- 
tion of the values 1/2, 1, 3/2, . . . , oo for k, we obtain 
the following values for the ratio g/gg of the Bohr 
magneton to the magnetic moment of tlfie nucleus : 


k^ 

1/2 

1 

3/2 

00 

Caesium 

1950 

1460 

1300 

980 

Sodium 

890 

670 

600 

450 


From the observed ratio of the intensities in sodium 
one should expect a probable value for k of 1 or 1/2. 

The uncertainty of the given values arises from the 
lack of precision of the empirical data and from the 
application of the statistical method to the evalua- 
tion of the eigenfunctions. This latter source of error 
might foe evaluated to within 20 or 30 per cent. 

Further details will be published later. 

E. Fermi. 

Physical Institute of the University, 

Rome, Dec. 4. 


Optically Active Dipfienylethylene Oxide. 

We have recently been able to obtain optically pure 
d- and Z-'^5ohydrobenzoin, Ph • CH{OH) * CH(OH) • Ph, 
by the action of nitrous acid on d- and Z-'Z<sodiphenyl- 
hydroxyethylamine {Jour. Chem. Soc., 1929, 2305). 
This result might be considered to point to configura- 
tion (ii), rather than (i), for isodiphenylhydroxy- 
ethylamine, except for the circumstance that l-iso- 
hydrobenzoin is furnished in this way by d-diphenyl- 
hydroxyethylamine as well as by the Z-Mobase ; 

OH NH, ^ ^ ^ OH H 


1 1 

(i) Ph • C C • Ph 

H H 


(ii) Ph • C C • Ph 

i I 

^■'../H/'-'NHo.'-' 


, In order to settle the ambiguity, we have now pre- 
pared specimens of 2 : 3-diphenylethylene oxide from 
each of these bases, through the quaternary ammonium 
hydroxides, Ph • CH(OH) • CH{NMe 30 H) • Ph. The 
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optically active and externally compensated forms of 
the Mobase yielded an identical optically inactive 
diphenylethyiene oxide, which therefore corresponds 
to the ci^s-configuration (iii), with a plane of symmetry 
(indicated by the broken line). d-i)iphenylhydroxy- 
ethylamine, however, gave a strongly Isevo-rotatoiy 
oxide, to which the trans-configuration (iv) must foe 
assigned. It follows that the relative molecular 
configurations allocated to the above bases by 
Erlenmeyer in 1899 must be reversed, the base and 
the '^^obase being represented by (ii) and (i), re- 
spectively. We propose to explore further this 
valuable general method for determining the relative 
molecular configurations of such substances. 

The stereoisomeric diphenylethyiene oxides present 
several features of unusual interest : 


Ph 


(iii) 


I \ 


Ph 

I 

.C 


/ 


(iv) 


H O H 


Ph 


o 


H 

I 

7 ^ 

Ph 


The trans-form (iv) is an example of the simplest type 
of cyclic structure which can give rise to dissymmetry 
of molecular configuration : fit will be noticed that 
the assemblage of five single atoms carrying two 
identical radicals still displays axial symmetry, 
although a plane of symmetry is no longer present. 
These simple structural constituents may be compared 
instructively with the four single atoms and one group 
of the simplest known acyclic dissymmetric com- 
pound, chloroiodomethanesulphonic acid, that is, 
CHCll • SOgH. The specific rotatory power of the 
Z-form of the above oxide (iv), observed in absolute 
alcohol for sodium light, exceeds -300*^, while the 
corresponding value for Z-f5ohydrobenzoin (its con- 
figurational analogue) is only -- 92° : thus, the optical 
effect of the 3-membered ring is strikingly apparent. 
The extraordinary stability of these well-defined 
crystalline oxides is in keeping with the views of 
Thorpe and Ingoid on the effect of substituents in 
relieving the strain inherent in small rings. 

Other compounds of the same general type which 
we are at present investigating exhibit an equally 
pronounced stability ; among them, the cfs-form of 
2 : 3 -dianisyl ethylene oxide has been obtained by the 
direct interaction of nitrous acid and the correspond- 
ing dianisylhydroxyethylamine, as well as from the 
same base by the general method indicated above. 
Details of these studies and of further work directed 
towards the preparation of optically active ethylene 
oxides, containing aromatic or aliphatic substituents, 
will be published elsewhere. 

John Read. 

ISHBEL G. M. CAMPBELIi. 

The University, 

St. Andrews. 


Do Oceanic Plankton Animals Lose Themselves ? 

Recent researches into the behaviour of plankton 
animals in the sea as to their vertical movements 
from day to day indicate that light intensity is an 
important factor. The animals appear in Nature 
to be brought around an optimum intensity by some 
tropistic mechanism and, assuming this, them seems 
likely to be a lower limiting or threshold intensity 
below which no stimulation takes place. Such, 
indeed, appears to be the case at night with animals 
living in our shallower offshore waters, when, with 
the release of the light stimulus in darkness, they are 
free to roam anywhere and become evenly distributed 
throughout the winter layers, within the limits of 
other controlling factors such as temperature and 
salinity. This lower threshold intensity idea receives 
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siqjport from a pnper publi.^lied in two 

Japanese workers, M. Tanti and if. Haya-i ‘iJrmr, 
Iniper, FisJier, IVikyo, \-oi. 21, 4, p. 42), 

who fotmd that if a ligtit be projectcsd at iiifiit verti- 
cally dowmwards iato the watf*r, lisli swimmiii" in 
numbers ■ deeper in the water ai'c tmly a I tract ed 
individually to the light when by random riKsveiiieiits 
they swim upwards into a certain i fire- held inierHity. 

In view of these observations, the siicrg('-.tiori arisen 
whether certain plankton animals which iiormaily 
IRe in light of moderate iniensities near the s!irfaf*e% 
but are to be found also in the deep, dark ia \> is of the 
open ocean, are not, so to speak, lost in. latter 

layers. Have they inoved ont of rfieir iioni'ia] haht 
zone, perhaps at niglit, and reached layers at^ wliieh 
the intensity is below the tliresliold* thus to be 
doomed to everlasting liiglU" nntll peurhancf* h\‘ 3‘an< I< an 
movements one ])right day thoy swim oncu* more into 
the threshold i:ntensit\' zraie aiul are attracted upwards 
to their optimnra intcmsity ? F, S. Ri:.sse:ll. 

Marine Biological Association, 

Pi}miouth. 


Magic Square of Fifth Order. 

I VENTURE to send you what I brhe\e to i^e a \'ery 
rare magic square of fifth order. Although there are 
more than 260,000 bordered squaies of fift ii oi tier with 
the number 13 in the centre of the sfjuare, it seems a 
very rare thing indeed for any othei numlier than 13 
to be in the centre. I have not found any witli tlie 


36/29. 

.I^Iagic 

number 

65. 


usual proportion (39/26) bettveen the Row of the 
Heart and the rest of the Row', and it wars not until 
the pro|)ortion 36/29 arrived that I found it wms 
possible to make one. I append the square. Sub- 
tracting each number from 26 wall give the proportion 
42/23. I believe there are only two (not including 
inversions) with 17 in the centre of the square. 

J. C. Burnett » 

Barkston, near Grantham, Dec. 2. 


Legitimate Uncertainty. 

Advance of inquiry into fundamental tracts of 
Nature is often perforce conducted by means of sjm- 
holism. The comprehensive character of the symbols 
counts for increase of kiiowdedge, even though their 
physical interpretation is still shrouded in inicertainty . 
Thus it is that, for example, Prof. Eddington, on page 
291 of “ The Nature of the Physical World”, amusingly 
sums up our present knowledge of electronic opera- 
tions inside atoms by saying : “ So7nethmg tmJcnown 
is doing we don't know what — that is what our theory 
amounts to Similarly the sentences quoted from 
one of my books, at the end of a review^on page 942 of 
Nature for Dec. 21, should be understood, not as a 
hopeless and helpless admission of ignorance but as a 
scrupulously fair and cautious stage in the advance of 
knowledge ; for it is no gain to science to attempit the 
formulation of a nascent theory prematurely. 

Oliver Lodge. 

, :.Lake^ Salisbury. 
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Cycles in Natural Phenomena. 


I N December 1922, Dr. Merriam^ president of 
the Cameo’ie lostitiitioii of Washington, called 
a eonferejice to discuss the question of ' cycles 
The re]:io:rt of this, and of a second conference held 
ill J3eceiiil)er 192S, have now been published by 
the Carnegie Institution,^ and the two reports form 
a stimulating contribution to the subject. The 
members took a very broad vieiv, which was set 
out by F. E. Clements in an introductory paper 
as follows : “ It seems desirable to use cycle as the 
inclusive term for all recurrences that lend them- 
selves to measurement, and period or periodicity 
for those -with a definite time interval, recognis- 
ing, however, that there is no fixed line between 
the two. On this basis there can be no ques- 
tion of the existence of climatic and other C 3 ^cles, 
though there ma^- be the gravest doubt of the 
reality of periodicities in climate beyond that of 
the ye>ar.” 

The greatest emphasis naturally falls on c^^cles 
of climate, which underlie most "known cycles of 
other terrestrial phenomena, such as crops and 
prices, growth of plants, and fluctuations in 
numbers of animals, while climatic cycles are 
themselves most probably reflections of cycles 
of solar activity. Unfortunately, however, the 
systematic observation of climate is of compara- 
tively recent growth, and very few homogeneous 
series of meteorological records exceed one hundred 
years. This is sufficient for the accurate study of 
weather periodicities of a few^ years in length, but 
is quite inadequate for the determination of longer 
cycles, from twenty or thirty 3 ^ears upwards. 
The meteorological records, for example, have 
hitherto proved insufficient to determine the real 
nature and extent of the well-known Bruckner 
cycle of about 35 years. 

On the other hand, there exist several natural 
agencies which have the power to integrate the 
meteorological conditions during a period of a few 
months or a 3 ^ear, and register the results in some 
permanent form. The two most notable of these 
agencies are trees, which by the width of their 
annual rings show their rate of growth during each 
of a long succession of years, and melting glaciers, 
which leave behind them records of the volume 
of thaw^ water. 

The investigation of the annual rings of trees has 
found its home in the United States, where 
it is associated especially with the name of A. E. 
Douglass, who in 1922 was able to present con- 
clusions based on the dating and measurement of 
more than 110,000 rings in nearly 500 trees, all care- 
fully collated and compared. It has been generally 
accepted that in the dry climate of Arizona and 
California the redwood, Sequoia^ grows most 
rapidly in relatively rainy seasons, but the nature 
of the relationship between tree-growth and 
wnather is examined more closely in a paper read 
at the 1928 conference by 0. T. MacDougal. Since 
1918, MacDougal has been obtaining measure- 

“^reports of the Conferences on Cycles.” Pp. 83. (Washington, 
3D,C,: Carnegie Institution, 1929.) Pree on request. i 
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ments means of the ' deiidrograph ’, an instru- 
ment wliich makes a continuous record of the 
diameter of a tree between two contact points 
on opposite sides of the trunk. 

The trees chiefly examined ivere the Monterey 
pine and the coast redwood. From the records 
illustrated, it seems that the pine grows most 
rapidly in late spring ; the tree forms no reserve 
of starch, and in a dry situation the growth is 
closely related to the rainfall of the preceding 
winter. If abundant soil moisture is available, 
however, growTh is greatest in dr^^ years with few" 
fogs, abundant sunshine, and high temperature. 
The meaning of the recorcl made by the pine, there- 
fore, dexiends on its situation. On the other hand, 
the redw"ood accumulates a reserve of starch, and 
moreover, it growl's only in situations wffiere the soil 
moisture does not fail below" a certain percentage. 
Hence the correlation betw-een the width of the 
annual rings and the rainfall in individual years 
is smaller than with the pine, but the redw"Ood gives 
an excellent measure of the long-period fluctuations 
of rainfall. It also seems probable that tempera- 
ture plays a more important part in the grow th 
of the redw^ood than that of the pine. 

On the wffiole, the pine is probably the better 
index of rainfall, but it is relative!}" short-lived. 
Four of the Sequoias measured began their existence 
more than 3000 years ago, but few pines go back 
more than 500 years, the oldest covering a period 
of 640 years. This difficulty has been partly over- 
come by the use of historic and prehistoric 
material, and the available pine records now" cover 
tw"o near!}" equal periods, totalling about 1255 
years, but unfortunatety separated by a gap of 
unknown duration. When this gap has been 
filled, the w"hole series will become a continuous 
chmatic record of the highest value. 

The harmonic analysis of a very long series of 
data is a laborious occupation, and for the purpose 
of studying the variations of his tree measure- 
ments, in 1913 Douglass invented an ingenious 
optical instrument for determining the lengths of 
periodicities. A large instrument w"ith photo- 
graphic attachment w"as constructed with a fund 
given by Mr. Clarence G. White, and the instru- 
ment has been termed the ' White C^^clograph i 
The earlier form suffered from the disadvantage of 
a rather limited range, the longest periodicity 
which could be determined being onl\" seven times 
the shortest, but in an improved form described 
at the 1928 conference a device is incorporated 
which more than doubles this ratio. The principal 
result obtained up to the present is that most of 
the cycles of growdh shown by the western tree- 
rings are probably simple fractions of a Bruckner 
cycle of 34 years. 

Another series of data wffiich ma}" prove of value 
is that relating to w-aves of infectious diseases, 
discussed by Dr. W. C. White. These ma}^ be 
related to cycles of solar radiation of various w-ave- 
lengths, but very little is yet known as to the 
nature of the relationships, and the conclusion 
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reached is that there is a greater likelihood that a 
knowledge of weather cycles will help the study 
of preventive measures against disease than that 
a knowledge of the history of epidemics will 
further the study of \?eather cycles. 

The view" has often been expressed that by far the 
greater number of iveather cycles will prove to be 
intimately related to cycles of solar variation. 
Unfortimatelyj only one of the latter can be re- 
garded as fairly established, namely, the double 
sunspot period of 22|- years. The shorter cycles 
which are believed to exist in solar radiation are 
not well shown by the sunspot numbers, and 
reliable measurements of solar radiation do not 
yet ^cover a sufficiently long period to give con- 
clusive results. At the second conference, C. Qk 
Abbot presented the results of the harmonic 
analj^sis of 100 months of data ending in October 
1928, but probably the only periodicity so found 
wdiich has any claims to reality is that of 25 months 
(an inspection of the author’s diagram suggests 
that the real periodicity is slightly longer, perhaps 
26 months). It seems that w'c shall have to wmit 
many years for a full study of the periodic varia- 
tions of solar radiation based on a sufficiently long 
series of observations. 

The greatest mass of material aw'aiting system- 
atic periodogram research is to be found in the 
deposits left by the w^aters issuing year after year 
from the ends of the glaciers. These waters deposit 
a fine clay, but the winter deposit, wffien the 
glacial streams are at a minimum, differs in colour 
and texture from that of the streams sw^ollen by 
the summer thaw". Hence the layer added each 
year can be readily detected and its thickness 
measured, giving what is essentially a representa- 
tion of the average summer temperature. These 
glacial deposits have been carefully studied by de 
Geer, Antevs, and others in Scandinavia, Finland, 
Korth America, the Argentine, and the Hima- 
layas, and in Scandinavia it has proved possible 
to connect up the deposits with those forming at the 


present day and so obtain an accurately datcyl. 
series of measuremcaits covering a periorl V>f more* 

than 20,000 years. 

Hitherto, statisticians have r| nailed before tin* 
immense task of ana lysing , this record for |)eriod- 
icities, and in his pa])er Aiitevs ^|[lot^^s faily two 
determinations, both rather casual In the Argen- 
tine series periodicities of 5*1, 10*4, and 5i )'ears 
W'ere found, while in the Xorth American series 
there is a strongly markefl }>erio«licity of two \ears. 
besides others ft' tln*ee to (tght yeai’s. Xeiiher 
investigation discovered thf‘ elewai-year -un-pot 
cwcle, a remarkahle rt^sull whidi is at \ai‘iun(‘e 
with the claim of de Geer, emlKidied in his title 
” the solar cin-ve ”, that tlu^ series of elay thiek- 
nesses is a measure of thc' \ ariations of .solar radi.i- 
tion from year to yeai*. 

This does not exhaust the possibilities of wresting 
from Xature detaikal evidence (*f her past vicissi- 
tudes. Peat bogs in tnany c<tiuit!*ies enshrine tlie 
history of post-glacial vcgdalion, and thtjugh by 
its nature this record faniiot b(‘ made f<j uive 
numerical annual Vedue- conspaiabic \urh tlto'-e 
from the trees or the glu lal da\- it should— 
w^hen it is fully uiiricrstood-----prf)vidc vahial)Ie 
information as to the loimer sut^eps ut c Innate, 
wiiich will form a ba>e-liiie fbi the vanationv of 
shorter period repealed f)V the more detailed 
sources. 

From the reports as a whole, it u]}pf‘Hrs that on all 
sides forces are being mar<iialled for a conduiied 
attack on the wnather changes in , post-glacial 
times, wiiich cannot but tiirow mm h light t^n the 
changes in process at present As i)i White 
phrased the problem in the di^( U'-'-ion, Surely 
it should be possible by careful planmnu iiid co- 
ordinated study to construct idatud\ (omplete 
records from the presemt yen backwaid into 
Pleistocene time, though that is but i bcgimiing 
of the baffling if not insuperable task of construct- 
ing a continuous record that will reach back into 
the Tertiary C. E. P. B. 


Recent Work on Yellow Fever. 


T he opening address of the Cambridge Philo- 
sophical Society on Nov. 11 last was 
delivered by Prof. E. Hindle, the Beit research 
fellow" in tropical medicine, wffio gave an account 
of recent w"ork on yellow fever. The paper for 
the most part wars a description of experiments 
on yellow" fever wiiich have resulted in his discovery 
of a method of vaccination against this disease. 

West Africa is now the main endemic centre of 
yellow fever, although serious epidemics have 
occurred in Brazil during the year 1929. A new 
era in the study of the disease w"as opened by the 
discovery in 1927 by Stokes, Bauer, and Hudson, 
that Asiatic monkeys, and especially Macacus 
rhesus^ can easily be infected with yellow fever. 
Afterw"ards, Dr. Adrian Stokes working at Lagos,, 
and also Drs. A^oiing and Noguchi at Accra, died 
of yellow" fever acquired in the course of their 
investigations. Prof. Hindle described how he 
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succeeded in getting the virus of the disease brought 
back to London. Pieces of the liver of an infected 
monkey in Senegal, killed at the height of the 
disease, were kept frozen during the voyage to 
London, a period of 12 days, and with this material 
the disease w"as reproduced in England at the end 
of March 1928. Since that date, the strain has 
been maintained by Prof. Hindle at the Wellcome 
Bureau of Scientific Pt-esearch and has been dis- 
tributed to laboratories in Paris, Berlin, and 
Amsterdam. The method consists of keeping the 
virus frozen, in wffiich form it will survive for tliree 
to four weeks, or preferably to dry iniected blood or 
tissues in mewo, and keep it in the presence of a 
desiccating agent, wffien the virus will survive for 
3-4 months. Monkeys can easily be infected by the 
inoculation of blood or liver from an infected animal, 
and 1/1000000 c.c. of infected blood has been fGuiicI 
sufficient to produce infection. 
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Transmission experiments with both Indian and 
West African races of Aede^s cegypti (Stegomyia 
fascdata) reared in England have shovm that the 
disease can easily be transmitted from infected 
monkeys to normal animals by the bites of these 
insects., on condition that an interval of at least 
9 days at 28° C, is allowed to lapse after the infective 
feed. During this inciibatioii period the virus has 
been found to be constantl}?' present, not only in 
the gut, but also in the coelomic fluid, as deter- 
mined by inoculation experiments into susceptible 
monkeys. Once infected, a mosquito remains in- 
fective for the duration of its life, and, moreover, 
it was found that this infectivity persists even 
if the temperature is continually below 18° C. 
Formerly, it was supposed that the distribution 
of the disease was restricted by the mosquito 
being unable to transmit the infection below a 
certain temperature, but Prof. Hindle’s experi- 
ments show that this view can no longer be main- 
tained. The results of experiments with the 
Indian race of AMes constitute the first proof that 
they are capable of transmitting yellow fever, 
and it is evident that if, by any ill chance, this 
disease ever reached the Orient, the local race 
of mosquitoes could serve as efficient carriers. 

It has been know from early times in the history 
of the disease that an attack is followed by a high 
degree of immunity, and the serum of convalescent 
patients, if inoculated into monkeys, will protect 
them against infection for a period of about one 
month. The presence of active immune bodies 
in the blood of recovered patients furnishes a 
means of finding out whether a person has had the 
disease, for it is only necessary to inoculate a rhesus 
monkey with the serum of a suspected case and at 
the same time with yellow fever virus. Employing 
these methods in West Africa, the Rockefeller 
Commission had detected the existence of yellow 
fever in villages where no obvious signs of the 
disease were present. 

Employing these methods, the nature of two 
atypical cases of yellow fever contracted in the 
laboratory in London was discovered. In both 
patients (Prof. Hindle and his laboratory attend- 
ant), the symptoms, a sharp fever of short dura- 
tion, closely simulated, and at the time were attri- 
buted to, influenza. After the fever, however, 
in both cases the blood contained immune bodies 
against yellow fever, as tested by inoculation 
into monkeys, and therefore there can be no 
doubt that they had. both had an attack of this 
disease. 

It may be added that jaundice and albuminuria, 
although looked for, were not detected, and the 
only characteristic symptom was hypersesthesia 
of various parts of the body in one patient which 
persisted for 3 to 4 weeks. These results, combined 
with the production of immunity by the inoculation 
of sub -lethal doses of virus, furnish additional 
evidence in support of the view that mild cases of 
yellow fever may occur which present none of the 
ordinary symptoms of the disease.. These cases 
would never be recognised in the ordinary course 
of events, but would be capable of infecting mps- 
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quitoes that fed on them and thus maintain 
the infection in a latent or hidden form. 

An ' interesting case of tissue immunity was 
described. The liver and spleen of monkeys that 
have recovered from yellow fever, when inoculated 
into normal monkeys in 1 gm. doses, immunised 
them against subsequent inoculations of fresh 
virus. The brain, kidney, and lymphatic glands 
of convalescent monkeys did not possess this 
property. The inoculation of hyperimmune serum 
into infected monkeys, after the commencement of 
fever, had no obvious effect on the course of the 
infection, and consequently there is doubt as to 
the value of serum treatment in human cases of 
yellow fever. 

Great hopes had been placed on ISToguchi’s 
vaccine prepared from Leptospira icteroides, errone- 
ously supposed by him to be the causative organism 
of yellow fever. It is now Imown that this 
organism is identical with that of spirochaetal 
jaundice, therefore the vaccine prepared from it 
can have no value in yellow fever prophylaxis 
and its use has been abandoned. 

Prof. Hindle decided to apply methods of 
vaccination which have proved successful in the 
production of vaccines against such diseases as 
fowl plague, dog distemper, etc. In June 1928 
(Brit. Med. Jour., June 9, 1928) he showed that a 
phenol-glycerine emulsion of the liver and spleen 
of infected monkeys confers a very high degree of 
protection against very large amomits (10,000 to 
100,000 lethal doses) of the virus. A formalinised 
suspension shows the same vaccinating property* 
During the past eighteen months these experi- 
ments have been extended and full details were 
given of the method of preparing this vaccine* 
The earlier phenol-glycerine vaccine has been re- 
placed by a formalinised one, as the infection of 
glycerine is painful. 

The present method of preparing the vaccine is 
as follows : The liver is removed from an infected 
monkey killed in the last stage of the disease, 
when the temperature begins to fall. The organ 
is weighed and ground up in a mortar vith fine 
sand. A measured quantity of 9 per cent salt 
solution, equal to half the original weight of 
the tissue, is added and the mixture allowed to 
stand for a few hours. Then distilled water is 
added equal to nine times the volume of the strong 
salt solution. As a result, all the cells are cjdolised 
liberating the contained virus, and one obtains a 
20 per cent suspension of tissue extract in normal 
sahne. This suspension is allowed to sediment, 
then filtered through muslin. Part of it is tested 
for virus content, and a 1 in 10,000 dilution of the 
original tissue should produce a fatal infection in a 
monkey. 

The virus suspension is killed by the addition of 
1 to 2 per 1000 formaldehyde, and after twenty- 
four hours can be used as a vaccine, if it passes 
the usual sterility tests. 

Both phenol-glycerine and formalinised vaccines, 
when kept in the ice chest, have been found to 
preserve their properties for some months. The 
first has also been dried m vacuo, after removing 
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the glycerine by dialysis, and found to retain its 

properties. 

Monkeys inoculated with, these vaccines show 
a high degree of protection against yellow' feverj 
and this protection has been tested against the 
inoculation of fresh virus and the bites of infected 
mosquitoes up to 4-| months after vaccination, 
without showing any signs of diminution. In 
the majority of cases, about ten days after being 
vaccinated the monkeys wnre inoculated with 0-1 
gm. infected liver material, equivalent to 1000 
to 10,000 lethal doses, and in some instances with 
very much greater quantities of virus. 

These results have been confirmed by Pettit 
and his collaborators working in Paris, and Aragao 
in Rio de Janeiro, w^ho used a Brazilian strain 
of yelloW' fever. Aragao obtained constant pro- 
tection in monkeys, and therefore tested the 
vaccine in human beings, using a 20 per cent 
suspension of liver, spleen, brain, and kidney 
containing 2 per 1000 formaideh^T'de and 0-5 per 
cent phenol. This vaccine w^as administered 
subcutaneously in 2 c.c. doses to the laboratory 
w^orkers at the Institute Oswaldo Cruz, with no 
ill effects, and afterw^ards used in a small epidemic 
of yellow fever. Between three hundred and four 


hundred pe^ople were vacrinaled. iiirliidiiig the 
health officers %vorkinu in th<‘ infected iieiulibeitr- 
hoods, and people living cither in the suine house 
or the vicinity of yellow' fever eases. Altlioiigfi 
no unw'arranted eonehisions were* drawn, hoik* of 
the vaccinated contracted tlu? disease, ultlioiiirh 
some of them must luive been t‘xposr*d to infec- 
tion. 

The use of this modification of Hiiidle's wiceinc* 
has now been adopted by the Public Depart- 

ment of Brazil, and during the e])ldeiijie hi liihi 
de Janeiro early in 1020 approximately ‘id ,01)0 
persons were vaccinated agahist \'eliovv fiw'er. 

In West Africa, there is urgent need for soiiu? 
adchtional method of protection against ^xdkm’' 
fever, as evidenced by tlie iiumh(‘r af past (epi- 
demics, for at present there seems to be no likeli- 
hood of anti-mosquito campaigns siie(*e(*<jing in 
eradicating all chance of infection. Ac(;ordiiigiy, 
the British Colonial Office, and also the Fremli am! 
Belgian Governments, have decided to test this 
vaccine in their West African colonies. 

Prof. Hindle is of opinion that, 'by the general 
use of a vaccine of this nature of proVed efficiency 
in monkeys, there is every hope* of yellow fever 
ceasing to be a source of danger in the’ wxald. 


Scientific Centenaries in 1930. 


T hough the year 1930 will not see the com- 
memoration of any scientific centenary of 
such widespread interest as that of Faraday’s dis- 
covery of electromagnetic induction, which wOl be 
celebrated in 1931, the year wdll recall a number of 
eminent men who have made notable contributions 
to many departments of science. 

The most famous name which appears among 
the centenaries for 1930 is that of Kepler, wffio 
died on Nov. 15, 1630, at the age of fifty-eight 
years. Kepler forms a link between the sixteenth 
and seventeenth centuries. Among those born in 
1630 were the German chemist, Kunckel (1630- 
1703), who assisted in emancipating the Mtera- 
ture of chemistry from the mysticism of alchemy, 
and Isaac Barrow (1630-1677), Gresham professor 
of geometry, first Lucasian professor at Cambridge 
and master of Trinity College, teacher and prede- 
cessor of Newdon and one of the greatest rehgious 
scholars of his time. Another name, also associ- 
ated with Cambridge, is that of Thomas Plume 
(1630-1704), vicar of Greenwich and archdeacon 
of Rochester, whose preaching appealed to Pepys 
' and Evelyn, and wffio, through reading Huygens’ 
Cosmotheoros ”, recommended to him by Elam- 
steed, left funds for erecting an observatory at 
Cambridge and for maintaining a professor of 
astronomy and experimental philosophy. The 
first to become a Piumian professor was Roger 
Cotes, w-ffille the first observatory founded through 
Plume’s generosity was over the King’s Gate of 
Trinity College. 

The w^ork of the eighteenth century is recalled by 
the names of Bezout (1730-1783), a mathematician 
of distinction ; of Bochart de Saron (1730—1794), 
one of the first astronomers to suggest that Her- 


schel’s newly discovered body wns a planet , and one 
of the French men of science who perished beneath 
the guillotine ; of Messier (1730-1817), Louis XV.’s 
‘ comet ferret regarded at one time as the leading 
practical astronomer in France; and by that of 
Bossut (1730-1814), friend of Condorcet, D’Alem- 
bert, Bailiy, and Lavoisier, a x>ioneer in the study of 
hydrodynamics and one whose work contributed 
to the improvement in the sailing qualities of the 
ships of the French Navy. 

Other scientific workers also born in 1730 include 
the English amateur astronomer, Aubert (1730- 
1805), the intimate of Smeaton, Banks, and Her- 
schel ; Josiah Wedgwood (1730-1795), the Boulton 
of the pottery industry ; Ingeiihousz (1730-1799), 
the Dutch physicist who spent the latter part of 
his life in England ; and Duhamel (1730-1816), to 
whom France is indebted for improvements in 
steel-making. 

Of men of science who died a hundred years ago, 
Fourier (1768-1830) was the most famous. His 
“ Theorie analytique de la chaleur ” appeared in 
1822, and it was Comte who predicted that when 
Fourier’s doctrine was better known much use of 
it would be made in other branches of physics. If 
Fourier recalls the golden age of French mathe- 
matics, the name of Cremona (1830-1903) brings 
to mind one who, last century, reorganised mathe- 
matical instruction throughout Italy. His birth 
took place on Dec. 7, 1830, and to 1830 also 
belong the names of H. A. Newton (1830-1896), 
both mathematician and astronomer ; Carl Bruhns 
(1830-1881), friend of Encke and Galle, and 
director of the Leipzig Observatory ; and the three 
eminent chemists, Raoult (1830-1901), recipient 
of the Davy Medal in 1892 ; Bemmelen ( 1830-1911), 
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wJio contributed to tlie founding of the Dutch 
school of physical chemistry ; and Lothar Meyer 
(1830-1890), best known for the share he had in the 
periodic classification of the elements, and whose 
memorial lecture before the Chemical Society was 
delivered Prof. Bedson in 1896. 

The year 1830 also witnessed the death of 
Major James .Rennel (1742-1830), the eminent geo- 
grapher, wiio is buried in Westminster Abbey ; of 
Richard Chenevix (1774-1830), the Irish chemist 
and mineralogist, whose name, like that of Rennel, 
is in the list of Copley medallists : and of Henry 
Bell (1767-1830), the steadfast but unfortunate 
promoter of steam navigation, whose Comet was 


the forerunner of the Mauretania ; and it also saw 
the birth of David Edward Hughes (1830-1900), 
inventor and physicist, founder of famous scientific 
prizes and benefactor of the London hospitals ; of 
Sir Edw^ard Reed (1830-1906), the most prominent 
naval architect of his time ; and of Gerhard von 
Rath (1830-1888), the Bonn mineralogist. It also 
was marked by the founding of the Royal Geo- 
graphical Society, while in January 1830, Lyell, then 
thirty-two years of age, published the first part of Ms 
“ Principles of Geology that classic which Geikie 
said '' must form an early part of the reading of 
every man who would wish to make himself an 
accomplished geologist 


News and Views. 


Supplementing our article entitled “ Pleistocene 
Man in China ” in Natube of Dee. 28, 1929, p. 973, 
we are informed that Prof. Davidson Black has 
cabled from Peking (or, as the Chinese Government 
now calls the city, Peiping) on Dec. 28 as follows : 

Recovered Chou Kou Tien uncrushed adult Sinan- 
thropus skull entire except face letter follows ”, This 
presumably is a correction of the unofficial cable- 
grams that appeared in the newspapers on Dec. 15 
and 16 mentioning “ a complete skull with both the 
cranial and facial bones perfectly preserved Prof. 
Davidson Black’s promised statement was made at 
a meeting of the Geological Society of China held 
on Dec. 28. According to a message in the Times 
of Dee. 30 from its Peking correspondent, the credit 
for the actual discovery lies with a young Chinese 
geologist, Mr. W. C. Pei, who is in charge of the 
field work of the Geological Survey at Chou Kou 
Tien. Some four tons of fossils have been excavated, 
including parts of two lower jaws, several teeth, and 
cranial fragments of man. Among the mammalian 
remains is included the sabre-toothed tiger, which is 
contemporary with Peking Man. The evidence would 
appear to point to a very high antiquity indeed. 
Dr. Grabau, of the Chinese Geological Survey, is said 
to assign the skull to the beginning of the Quaternary 
Age, while that well-known authority on Chinese 
geology and archaeology, Pere Teilhard de Chardin, 
gives it an estimated antiquity of 400,000 to 500,000 
years. If either of these estimates is confirmed, it 
would place this relic at comparatively little later than 
Pithecanthropus of Java. The skull is at present 
embedded in hard travertine, but the right side and 
vault have been freed by the removal of a relatively 
softer part of the matrix. It would appear that while 
the whole of the facial region is lacking, the brain case 
is almost complete and massive jaw sockets have been 
exposed. The brow ridges are also said to be massive. 
As compared with the Java skull, the length is 
approximately the same, but relatively there appears 
to be greater brain capacity. 

We propose to publish week by week throughout 
this year a calendar of historic natural events ; and 
the first set of notes in this series appears on pp. 32, 33. 
It is intended to include in the weekly record as wide 
a range as possible of remarkable natural occurrences 
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and phenomena observed in past times. Great 
storms, floods, frosts, and similar meteorological 
phenomena will naturally make up a large part of the 
collected events, and notable earthquakes, volcanic 
eruptions, and like terrestrial disturbances will also 
frequently come into the calendar. Whatever has 
commanded scientific attention on the earth or in the 
heavens — including of course the appearances of new 
stars, bright comets, and meteor showers — will, it is 
hoped, be brought back to memory under their 
appropriate dates during the year. Events in the 
natural history or biological field are more difficult to 
assign to particular dates, azid we shall be grateful to 
any readers of Nature who will assist us with refer- 
ences or notes upon remarkable occurrences of this 
kind. Without such aid it will be diflicult to make 
the historic records so comprehensive as we should like 
them to be. 

The material for the calendar will be derived from 
a great variety of sources, too numerous to mention 
individually. Special reference should be made, 
however, to the Quarterly Journal of the Royal Meteoro- 
logical Society, the Meteorological Magazine, Dr. C. 
Easton’s work, “ Les hivers dans I’Europe occi- 
dentale ” (Leyden, 1928), W. Andrew’s “ Famous 
Frosts and Frost Fairs in Great Britain ” (London, 
1887), and a manuscript collection of extracts from the 
Saxon Chronicle and Holinshed’s Chronicles, compiled 
by the late Miss Eleanor A. Ormerod and now in the 
possession of the Royal Meteorological Society. In 
compiling the records, the dates employed have been 
those of the actual calendar in use at the time. It 
will be recalled that, in 1752, eleven days were added 
to the date in the British Isles, Sept. 2 being directly 
followed by Sept. 14, in order to bring the calendaxr 
into conformity with that introduced by Pope 
Gregory XIII. ‘ 

In the second week of this month the centenary of 
the discovery of the Murray River by Captain Charles 
Sturt will be commemorated by representatives of 
South Australia, New South Wales, and Victoria, wffio 
will meet at Wentworth on Jan. 7. The next day the 
delegates will witness the opening of No. 6 Lock, near 
the Victorian border, and during the following week 
they will proceed down the river, unveiling memorials 
at historic spots, arriving at Hindmarsh Island on 
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Jan. 19. Here the Deputy Governor of South Australia 
will unveil a granite column 40 feet high, with a 
bronze tablet, to commemorate Capt. Sturt’s landing 
place after his journey in a whaleboat down the river 
a hundred years ago. Sturt, who was born in 1795 
and was educated at Harrow, served in the Peninsula 
and in France, and in 1827 became military secretary 
to Sir Ralph Darling, the Governor of Hew South 
Wales. He made several hazardous journeys into 
the interior, and in 1829 descended the River Murrum- 
bidgee to its confluence with the Murray, and by the 
latter travelled to the coast. His discoveries led to 
the founding of South Australia, of which Captain 
(afterwards Rear-Admiral Sir John) Hindmarsh 
became the first Governor in 1836. Sturt afterwards 
became the assistant-commissioner of lands and 
colonial secretary of the new colony, and one of the 
counties bordered by the Murray River bears his 
name. He published accounts of his journeys and 
received the founder’s gold medal of the Royal 
Geographical Society. Sturt returned to England in 
1853 and died at Cheltenham on June 16, 1869. 

The Report on the Administration of the Meteoro- 
logical Department of the Government of India in 
1928-29 has recently been issued. It covers the 
period during which the head office was reorganised 
and moved from Simla to commodious new buildings 
at Poona. The opening ceremony, which took place 
on July 20, 1928, is described in this report, and the 
speeches made on that occasion give a good conspectus 
of the present position and future prospects of the 
department. The men who occupy the superinten- 
clentships of the various branches at headquarters are 
all Indians . It is to them and their younger colleague s 
that we must chiefly look for new contributions to our 
meteorological knowledge of India during the next 
decade or so, and it is perhaps a good augury that the 
dislocation caused by the move has not prevented 
research work from being carried out during the period 
under review. Some of these researches have already 
been reviewed in our columns. 

Simla was badly placed for three very important 
pieces of work. Mr. J. H. Field, the late Director- 
General of the Department, had to conduct his pioneer 
work in the exploration of the upper atmosphere, by 
means of sounding balloons carrying self-recording 
instruments, far from the central office, for balloons 
liberated at Simla are generally lost outright in remote 
parts of the Himalayas or in Tibet, carried eastwards 
in the circumpolar westerly chculation that is in 
evidence at high levels in northern India throughout 
a large part of the year. An equally important line 
of investigation-— the study of the tropical cyclones of 
the Arabian Sea— is also more readily conducted with 
Poona as a base. Lastly, there is the forecasting of 
the monsoon, upon which the economic life of India is 
so dependent. The rain-bearing south-westerlies from 
the far side of the equator reach Poona early, and in 
full strength, while Simla not only experiences them 
long after the greater part of India, but also as a ‘ wave 

that has nearly spent its polewwd impulse. 

The Safety in Mines Research Board has come to 
the conclusion that its technical papers are somewhat 
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too difficult for the ordinary mijiei* |o tinder,- lumL atid 
it has, therefore, eoitiinenc-t'd !o e oi pauu 

phiets headed What Ih'ory Miidrcj Man '^honlri 
Know”. The first two of tlax* now pulo 
fished, and are ju-iced at a very low sum dt/. arEtl 
respectively) in order to make tlaiii geiic'raliy avdi- 
able. The first deals with researcth j that haw' 

already been more or less rom|jlet(*ly soi\-(ni and tho.-e 
that are nuw undergoing investigation, the ap- 

parently being to bring before the ordinary eoal rniner 
the large volume of data wliicli as yet mdoKJwii 
and will have to be found out l)efor(‘ real miniiig ran 
be made as safe as is humanly f)nss!}j|e. The seeoiid 
pamphlet is on gas and flame, and attemf Js to inak«/ 
clear to the unscienri heal ly traiianl mind the !*aTinnale 
of gas ignition and gas explosion. The authors have 
attem]Dted to attain this object by p}iotf>c:rapiis of a 
number of experirnents ; no doubt if the exp«u’inients 
could actually be se?en, they would make the matto*r 
cpiite clear to the uninitiated, ).)ut it eamuT he said that 
the photographs alone are equally er»nciusi\'e. Upo,ii 
the whole, the effort, and especially tiie objects under- 
lying it, are praisew'ortliy ; unfortunately, it may be 
gravely doubted whether the great bod\' of coal miners. 
W'ill be sufficiently interested e\ en to read these 
pamphlets. 

Dijbing recent years there has grown up a general 
recognition of the value of interriational eonferenees.. 
This is especially evident in connexion with i,ilumina-' 
tion, a subject which is in a state' of constant develop- 
ment. International co-operation has been greatly 
fo.stered by the reconstitution of the original Inter- 
national Photometric Commission, on a wider basis, 
as the International Illumination Commission, to 
which are linked national committees in all the cliief 
countries of the world. Since the WTir, meetings held 
in Paris (1921), Geneva ( 1 924), Beliagio ( 1 927 ), and New 
York (1928) have revealed continuous progress. The 
conference held in the United States last year, which 
was attended by five hundred delegates from eleven 
different countries, was perhaps the most important 
ever held in connexion with illumination. The next 
International Ilkmiination Congress wall be held in 
GreatBritain oiiBept. 3-13, 1931, and will be combined 
with excursions to places of interest in England and 
Scotland. Papers dealing with varied aspects of 
lighting will be presented, and topics of local interest 
will be dealt with at each centre. The congress wdli 
be followed by the technical meetings of the Inter- 
national Commission on Illumination, wJiich will be 
held in Cambridge on Sept. 13--19. In Great Britain 
the machinery for the study of illumination is perhaps 
more perfectly organised than elsewhere, and the aid 
of all the leading scientific and technical bodies in- 
terested, and of organisations concerned with gas 
and electric lighting, is being secured. The honorary 
general secretary of the Congress is Col. C. H. Silvester 
Evans (c/o The Illuminating Engineering Society, 
32 Victoria Street, London, S.W.l), to whom all com- 
munications should be addressed. 

Mb. T. G. N. Haldane read a remarkable paper to 
the Institution of Electrical Engineers on Dee. 19. 
He described a new method of producing low grade 
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lieat froiii electricity by means of a device which he 
calls a. heat pump. In 1824, Carnot imagined a perfect 
reversil:>Ie lie^at engine a,nd proved that its efficiency is 
the ratio of the dihereiice of temperature between the 
high and low tempeiatiires of the working substance 
to the high temperature when the temperatures are ex- 
pressed in the absolute scale. If we imagine the Carnot 
engine reversed, that is, if it be supplied with mechani- 
cal energy, then a small amount of mechanical energy 
will allow a very much larger amount of heat to be 
23umped from the low source to the high source. The 
general principle of this process was first pointed out 
by Kelvin in 1852. Little practical application has 
been made of it hitherto, possibly because it appears 
at first sight to contradict ordinary engineering prin- 
ciples. Mr. Haldane points out that the process of pro- 
ducing cold is simply that of pumping heat from a 
relatively cold to a relatively hot source. Hence the 
refrigerator is the most familiar type of heat pump. 
It is shown both from theoretical considerations and 
from practical tests on refrigerating plant that where 
heat at a comparatively low temperature is required, 
an ‘ ©fiiciency ’ of the order of from 300 to 500 per 
cent can be obtained. The heating efficiency is the 
ratio of the heat produced by the heat pump to the heat 
equivalent of the electrical energy expended. The 
principle can be applied to the heating of large build- 
ings and very usefully to the heating of public baths. 
Adescriptionisgivenof experiments which demonstrate 
the soundness of the principles used. Engineering 
estimates are given. It appears that the heating of 
swimming baths is the most suitable field for the 
immediate application of the system. 

UsBBS of the telephone will find a paper, on inter- 
ruptions on telephone conversations, by Mr. K. W. 
Waterson, published in the Bell Telephone Quarterly 
{vol. 7, p. 166), both interesting and useful. Every- 
one has felt annoyance when a telephone conversation 
is suddenly interrupted by what is technically called 
a ‘ cutoff ’. It is small consolation to know that this 
only occurs about six times in a thousand. Half of 
these are due to failure in human effort by the opera- 
tors or to a fault in the extensive network connecting 
the twm subscribers. The other half are in private 
switchboards which are outside the company’s control. 

^ Cutoffs ’ on conversations from dial telephones occur 
less frequently than on connexions completed manu- 
ally, as there is less opportunity for human error. All 
long-distance calls are subject to a greater risk of a 
cutoff. In a long distance cable connexion from New 
York to Chicago there are 1500 relay or movable 
contacts and 9000 other fixed contacts of various 
kinds. In addition, there are 40,000 soldered con- 
nexions in the toll line itself. Considering the compli- 
cation of handling the calls on a switchboard, the 
operator does well to keep his mistakes down to 1 in 
1500, which is less than one in a day’s work. 

The errors due to the telephone subscriber generally 
arise when he trusts too much to his memory when 
calling a number, when he speaks indistinctly^ or 
when, in the ease of a dial telephone, he dials before 
hearing the dial tone. During the last ten years the 
percentage of wrong numbers asked for by the sub- 
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scribers has remained practically constant. On the 
other hand, the wrong numbers attributable to the 
telephone company have diminished to half their 
former value. At present it is difficult to see how 
the causes of ‘ bell rang ’ complaints can ever be 
eliminated. How'ever good the maintenance of the 
apparatus, it will occasionally get out of order, and 
however excellent the training and supervision, 
operators will sometimes err. It is not always con- 
venient for a subscriber to carry on a conversation the 
moment he is called, and the caller is often not able to 
wait until he gets a reply. All efforts should be made 
to effect improvements in this direction. 

The lure of spectroscopic investigation as applied to 
industry fascinates many a chemist until he reads a 
treatise, studies the subject in detail, and concludes 
that the goal is beyond his reach owing to high cost 
of equipment and the need for long training in the 
technique. However far from or near to the truth this 
may be in the ordinary way, the reader will find his 
fears greatly reduced or even dispelled in a new 
I publication entitled ‘‘ Spectroscopic Outfits for Metal- 
lurgical Analysis ” (4to., pp. 40), published by Messrs. 
Adam Hilger, Ltd. Equipments of various types are 
so clearly described with regard to both their con- 
struction and the purposes to which they are adaptable, 
that the reader can scarcely fail to make a wise selec- 
tion and to be assured that the cost will not greatly 
exceed the sum estimated, since accessories are listed 
together with the main equipment. Part 2 opens up 
three new methods of quantitative spectrographic 
analysis ; Barratt’s twin spark photometric method, in 
which the unknown intensity of the given lines is 
adjusted to equality with that of known lines ; Scheibe 
and jSFeuhausser’s method employing a ‘ rotating 
logarithmic wedge sector which expresses in the 
length of the photographed line a function of its 
intensity ; and Occhialini’s method, also depending 
on measurements of the lengths of lines. 

Since the Arctic Islands of Canada were incorpo- 
rated in the North-West Territories of the Dominion, 
a great deal of exploration and survey work have been 
done annually, both in respect of routine patrols and 
in definitive pieces of investigation. A small chart, 
published by the National Resources Intelligence 
Branch of the Department of the Interior, shows the 
routes of officers carrying out patrols, inspection, and 
investigation during the present year, by land and 
by sea. Nearly the whole of the north-west passage 
was visited, and extensive explorations were made in 
the little known Foxe peninsula, the eastern side of 
Foxe basin, and the northern coasts of Hudson Strait. 
Most of the coasts of Baffin Island were visited, and 
in the far north patrols touched Melville Island, 
Bathurst Island, and Alex Heiberg Island, besides 
Ellesmere Island, where there is a police post. The 
Department keeps in active touch with all the areas 
inhabited by Eskimo, and has made Canadian juris- 
diction much more than nominal in these arctic 
territories. 

On Dec. 23, according to the Times, a memorial to 
Sir Stamford Raffles was unveiled in Batavia. Born 
at sea, off Jamaica, in July 1781, Raffles at the age of 
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fourteen entered the East India house and in 1805 was 
sent to the h ar East as assistant-secretary of Penang. 
Rising rapidly to more responsible positions, from 
1811 until 1816 he was Lieutenant-Governor of Java, 
wliere he abolished slavery, institiiteid schools, and 
in other ways ameliorated the lot of the natives. His 
work, it was said, “ will make his memory adored on 
the island of Java for ages to come”. Afterwards 
Governor of Beiicoolen in Sumatra , in 1819 he hoisted 
the British flag in Singapore. He returned to England 
in 1824, where he founded the Zoological Society, of 
wliich lie^ "was the, first president. His death occurred 
on July 5, 1826, and .his statue was afterwards 
placed in the north aisle of the choir of Westminster 
Abbey. 

In his address at the twelftli anniversary meeting of 
the Bose Institute, Sir J. G. Bose said that the advance 
of plant physiology had been obstructed by narrow 
specialisation. His new type of ‘ growth balance ’ 
not only visu'alises imperceptible growth but makes an 
immediate measurement of the rate. The establish- 
ment of the laws of growth, on wkich the advance of 
scientific agriculture depends, has been rendered 
possible by this new method. Experiments carried 
out side by side on plant and animal tissue have 
established identical life mechanism in the two 
kingdoms. The leg of the frog and the leaf of 
Mimosa produce similar motile response under nervous 
impulse caused by cathodic excitation of an electric 
current. The characteristic effects of drugs are shown 
in automatic pulsations of both pJant and animal. 
Indian plants are being found having medicinal pro- 
perties which were not previously suspected, and the 
efficacy of which in reviving the failing heart appears 
to be exceptionally high. Further stej)s necessitate 
the isolation of the active principles from plant ex- 
tracts, as well as prolonged investigation for standard- 
isation of dose on human subjects. 

In the FTovember Scientific Monthly, Prof. M. F. 
Guyer describes the marine biological stations of 
Japan. So much good work has com© out of these 
institutions that it is interesting to have some general 
account of them, and the attractive photographs 
inspire one with a desire to work in these laboratories. 
Two are described, the Marine Biological Station at 
Asamiishi on the north-eastern coast of the main 
Island of Japan, and the Misaki Marine Biological 
Station, which lies on the southern extremity of a 
peninsula which separates the Bay of Tokyo from 
Sagami Sea. Both offer hospitality to foreign workers 
and both have much to offer in interesting plants and 
animals and ideal collecting grounds. The Asamushi 
Station has a staff of fourteen, with Prof. Hatai as 
director. There is a well-equipped laboratory and 
aquarium and an under-sea laboratory wliich is half 
submerged. The Misaki Station was founded by the 
Japanese Government in 1887 at the suggestion of 
Prof. Mitsukiiri. It is now under the direction of 
Prof. Yatsu of the Tokyo Imperial University. The 
wonderful famm and flora of this part of the world is 
well known for its richness, and regular courses are 
given for teachers in fisheries, planktology, and oceano- 
graphy. Here also the laboratory is well equipped, 
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I and there is a lilmirc Olid oqnuikeii, rt-f.U’i'li 

rooms for investigators. I joi ! i r.id s - o* o nf 

the greatest possible value. 

The question of Ln«Hviis:i er»!|K iLr 

staple products of a cfaniiry is in a rof'erit 

issue of the BuUctm of the ria/ //^-vOVarr. vnf. 27. 
p. 307, with ;partj4‘ular relVivnct^ to Impiral 

colonies. The da..nger (;f »le|u'!3flinir snlt-ly on 
crop ha.s recently been emphasised Ijy the oi'earr c'oee 
of a slump in the tobacco in ithoile~ia 

Nyasaland, and elsewhere, hy'i many i‘acioi‘,, 
transport, need to ]»e fonsideml hefom a -uit'jhh* 
subsidiary export crop is sdechcnl. 'rim indfislry 
suggested is the manufaenirc e-^sontiai oih, of 
peppermint, geruniu in. and la vend'.*!* appoai^ ih.o 
promising. The oil is pre]*jmd fuan the pfanis by 
steam distillation, the process hchio (‘ctait'd o!!t b>' 
the grower on the spot. A lull aceount ♦ a' I he diiTcreiit 
varieties, the methods of cuitivat i-ai, }sarve-:inm and 
preparation of tlieoil, is given forced! plant, |oi>t‘tfser 
with the average yields to Ik' CKpected and th* | a'a-.cnlr 
market conditions. Gii-cjfjerafioii with tla* iJoyal 
Botanic Gardens at Ke^v is being aiTanged, fjiaiits 
for trial cultivation being sent to certain artuas mri 
the resulting oil being returned to the imperial Insti- 
tute for analysis aiid valuation. For those desiring 
further information a list of useful reference- !;>, ap- 
pended ; the Imperial Institotii is prepai’ed to <i(l\ise 
planters with regard to the type of still retpiired and 
to put them into touch with makers of the iiect‘ssar*y 
apparatus and merchants tiifough whom the oils may 
be marketed. Intending |;)ianters are, iiov’e\aa*, also 
recommended to consult the agrieultiirai oilicers of 
the country concerned so that they may ol stain 
advice based on a thorough knowledge of local cmsu- 
ditions. 

The growing appreciation of the value ol tiade 
associations for protecting the interests of tlieir mem- 
bers is exemxDliiied by the formation of the BritiJi 
Disinfectant Manufacturers’ Association, the inaugural 
meeting of which was held on Dec. 16 last. About 
'fifty firms, representative of all the branches of the 
disinfectant trade, have signified their intention of 
joining the new Association. One of the main o]:>jeets 
of the Association is to protect and further the miitual 
trade interests of its members, to foster the luaniiiae- 
ture of British disinfectants and promote closet* co- 
operation between British disinfectant rnaiiufactiirers. 
The Association will also serve as a medium for placing 
before government departments or other public bodies, 
at home and abroad, the views of British disinfectant 
manufacturers on matters affecting their industry. 
Mr. N. F. Kingzett, of the Sanitas Co., Ltd., was 
elected chairman, Mr. W. H. Hivey, of Taylor’s Auto- 
matic Disinfector, Ltd., vice-chairman, and Mr. R. A. 
Blair, of Burt, Boulton, and Haywood, Ltd., honorai*\^ 
treasurer of the new Association, which will be athli- 
ated to the Association of British Chemical Manufac- 
turers, 166 Piccadilly, W.l. The Association has 
already taken steps to investigate certain questions of 
tests which have arisen in connexion with the standard- 
isation of disinfectant specifications by a government 
committee. 
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W'K luufli fi‘,t 2 ret to aiiiioiaiee' the death, on Dec. 25, 
of Major V. A. AlaxAIahon, F.R.S., 
l!)17~!!f of the Ro^\'al Astronomical Society, who was 
formerly' Deputy Warden of Standards, Board of 
Tra<l(e at the aye of seventy-five years ; also of 
Ala jo r P. id. liepinirn, ];»resident in .1920-22 of the 
British Astronomical Association and treasurer in 
1927-28 of the Koyal ^Astronomical vSociety, on 
Dec. 25, aged fifty -six years. 

The fourteenth series of '' Methods and Problems 
of Aledical Education ” has been issued by the 
Rockefeller Foundation, New York. Methods of 
keeping records are dealt with in this series, and as 
models specimens of the following are given : (1) the 
complete case sheets of a case of fracture, Massa- 
chusetts General Hospital, (2) the blank forms used 


in a sanitary sui’vey, Peking Union Medical College, 
and (3) a suinmaiy of the records and record system 
of the ChiidreoAs Hos|:)ital, Cincinnati, Ohio. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A principal 
of the County Technical College and School of xArt, 
and organiser of evening school work in the 
Borough of Newark — The Clerk to the Governors, 
Education Offices, Old Magnus Buildings, Newark 
(Jan. 14). xA principal of the County Technical 
Institute, Worksop — The Director of Education, Shire 
Hall, Nottingham (Jan. 25). A lecturer in physical 
and stratigraphical geology in the Egyptian Uni- 
versity, Faculty of Science, Cairo — The Dean of 
the Faculty of Science, Egyptian University, Cairo 
(Jan. 31). 


Our Astronomical Column. 


An Active Region on the Sun. — Although the 
maximum of the present cycle was reached in 1928, 
the sun has shown considerable activity during the 
past three months in the appearance of several large 
spots (see Natube, Oct. 19, p. 631, Nov. 9, p. 737, 
Dec. 7, p. 888, Dec. 28, p. 998). During the latter 
part of December, another group of spots crossed the 
disc, covering with its attendant faeulse a great extent 
of the sun’s surface. The group (or 2 Dossibly two 
separate but allied groujis), which consisted of a long 
stream extending over 18° of longitude or 130,000 
miles, occupied the place of the big naked-eye spot, 
No. 16 of the previous rotation, which also wms the 
return of a complex stream beginning its develop- 
ment on Oct. 30. Notes relating to the early history 
of this active region are given in the Observatory for 
December last, p. 365. 

The i^resent group was observed at Greenwich with 
the spectrohelioscope ^iresented to the Royal Obser- 
vatory by Dr. Hale, and it was seen to be associated 
with extensive bright hydrogen flocculi. Preceding 
the group, on Dec. 24-26 (the only days when ob- 
servation was jiossible), there was a very long, slender, 
dark filament which represented a prominence of 
considerable size and activity. Measures taken with 
the velocity recorder or ‘ line-shifter ’ of the spectro- 
helioscope showed on Dee. 25 a difference of 95 km./ 
see. in radial velocity betwreen the two ends of the 
filament, the southern end rising from the sun with a 
velocity of 25 km. /sec. and the northern end falling 
back with a velocity of 70 km,/sec. A detailed account 
of a similar observation of a dark filament but con- 
nected directlv with a sunspot is given by Dr. Hale in 
Nature of May 14, 1927, p. 711. 

The following table comj^letes the list of large sun- 
spots seen during the year 1929. 

Latitude. “““ 
16° N. 2000 


No. 


Date on Disc. 


Central Meridian 
Passage. 

19 Dec. 21-Jan. 2 Dec. 27-5 


Comets. — A new comet, 1929d, w^as discovered on 
Dec. 20 by Mr. Wilk of Cracow Observatory, who will 
he remembered as one of the discoverers of comet 
1925X1 (Peltier-Wilk). The following positions, of 
w4iich the first is only a}) 2 iroximate, have been trans- 
mitted by telegram from the I.A.XJ. Bureau, Copen- 
hagen : 

R.A. 1929*0. ^"^ 929 ^ 0 ^* Observer. Place. 

36'’ lO' Wilk : Cracow 
35 23 $0 Wolf AEpnigsfiiW 


U.T. 

Dec. 20‘i 17ii 45»‘ 
21 17 32-1 


35- 

38 20 15*67 


The magnitude w-as noted as 7 on Dec. 20, 9 on Dec. 21 . 
The deduced rate of daily motion is + 11^^ 48®, -- 56A^ 
This gives the rough position for the evening of 
Dec. 28, R.xA. 19^ 43«^, N. Deck 28° 52', which is 
some 5° east of /3 Cygni. This is the first comet 
readily visible with small instruments in European 
latitudes for nearly two years, and the first orbit 
likely to prove parabolic since the bright comet 
1927IX (Skjeilerup). 

As the comet is approaching the sun, though reced- 
ing from the earth, it is likely to become somewhat 
brighter : the following positions were secured by 
Dr. W. H. Steavenson at Norwood : 


Dec. 25. 18 

„ 26. 18 


37-3 U.T. 
21-0 „ 


R.A. 1929*0. 
19^ 36-64S 

19 15 47*91 


N.Decl. 1929*0. 
30° 42' 14" 
29 24 37 


Prof. Banachiewicz, Director of Cracow Observatory, 
has deduced the following orbit from observations on 
Dee. 21, 23, 25 : 

T 1930 Jan. 22*257 
w 157° 8') 

0 178 41 1-1929*0 

1 124 31 j 
log q 9*82840 


Ephemeris tor 18^1 U.T. 




R.A. 

N. DecL 

log r. 

lOgA. 

J an. 1 . 

20^1 

9m 50s 

21° 1' 

9*9006 

9*9789 

» 6. 

20 

38 1 

15 24 

9*8783 

0*0054 

„ 9. 

21 

1 4 

10 8 

9*8586 

0*0359 

„ 13. 

21 

19 45 

5 18 

9*8430 

0*0679 

„ 17. 

21 

34 51 

1 3 

9*8328 

0*0990 


An observation by Dr. A. C. D. Crommeliii on Dec. 
29, not yet fully reduced, shows that the position was 
within 1' or 2' of the ephemeris place, so that the 
elements are probably near the truth : the comet must 
be looked for in the evening as soon as the sky is dark 
enonsrli. 

Prof, van Biesbroeck followed Forbes’s Comet, 
1929c, at Y'erkes Observatory until Nov. 22 ; on 
Nov. 5 it was of mag. 15, with a diffused nucleus and 
a tail on the following side. On Nov. 22 the magni- 
tude was 16*5. He is still following Stearns’s Comet, 
1927IV, with the 24-incli reflector. Its magnitude 
is 16. Carpenter’s reported comet of Nov. 2 maybe 
written off as unconfirmed . 


No. 3140, VoL. 125] 



NATURE 


jAJfUARY 4, 1930] 


Research Items. 


The Earliest Civilisation of Egypt. — In Antiquity for 
December, Mr. Cliiy Brunton gives a brief account of 
the progress of excavation at Bada.ri since it was 
initiated in 1922. He sketches in outline the civilisa- 
tion of the Badarians so far as it can be reconstructed 
from the evidence, dating it approximately at 5000 
B.C., going on to describe the differing and, it is 
suggested, earlier culture of the Tasians, discovered 
in the expeditions of the last two years. Certain 
points differentiate them sharply from the Badarians. 
The typical form of pottery is a jar having a small 
fiat base, wide moutfi, and a rather sharp angle at 
the bulge. The ware is greyish, with black patches, 
and shows a vague coai‘se rippling which is vertical. 
There is sometimes a definite irregular black band 
around the rim. Associated with these people are 
beaker pots with, broad flaring mouths and incised 
designs filled with wiiite. Two more or less wiiole 
and many fragments come from the village sites, none 
so far from graves. In five places they have been 
found w^ith polished celts, either of hard limestone or 
greyish green igneous rock. The Tasians are definitely 
connected wdth the celts by an undisturbed grave at 
Deir Tasa, in which w^as typical Tasian pottery, A 
poor example of the beaker was found in a Badarian 
grave at Qau in 1923, and may indicate an overlap 
of the two cultures. The Tasian culture is more 
primitive than the Badarian, and everything points 
to its being earlier. A few skulls have been found in 
good condition. They are rounder than the pre- 
dynastic or the Badarian, and have broad faces and 
square jaws quite unlike the Badarian. The graves 
are wider and deeper than the Badarian, wdth a niche 
in the side to take the pot. 

Change in an African Society. — In the Sudan Notes 
and Eecords, vol. 12, Part 1, Mr. G. O. Whitehead 
IDublishes a study of the social organisation of the 
Bari, with special reference to the changes which have 
taken place comparatively recently in the status of 
the various social groups. The Bari vrere formerly 
composed of freemen, Lui, and servile groups, collect- 
ively called Dupi. The Dupi proper were serfs who 
cooked, and w^ere of a physique markedly distinct 
from their masters. They did not own cattle, but 
are supposed to have lost them to the freemen. Yet 
they had to pay cattle on marriage, these being 
obtained from their masters. For this the masters 
had a claim on their services. Probably they were 
racially distinct from the freemen who had conquered 
them when they invaded the land. Other classes 
w^ere the hunters, neither owning cattle nor cultivating 
land. They paid tribute to their chief. Two other 
classes w^ere the Artisans of the Forge and the 
Artisans of the River, each living in separate villages. 
They were not so servile as the Dupi. They had few 
or no cattle, yet married independently of their chief’s 
assistance owing to the value of the goods they 
])roduced. The introduction of money, the increase 
in agriculture, and disturbance due to unrest in the 
Sudan have brought about a redistribution in the 
owmership of cattle, which no longer belong exclusively 
to the and a dislocation of the pastoral life. 

This has blurred the hard-and-fast lines between the 
classes. The Dupi no longer depend on the Lui for 
their marriage arrangements, while under European 
control the position of the chief is changed and de- 
pends upon the relation with the Government rather 
than his own intrinsic position. The advice of the 
fathers of the soil is no longer listened to as it once 
:■ was. 


Yellov/ Fever Vaccine. - Sb>ki\s, Baut tunl Hiidaai 
in 1927 made tfie impoiianl that A-iatia 

monkeys, particularly Maracus rht.s/Rs. can he rt'iitiily 
infected with yellow fevta*, a, ad tiiat tla* disease ma^v 
be maintained in these animals eitficr by ciiivct in- 
oculation of infected blood or tissues, or I’jy mosquito 
transmission. .By this meajis, Hindle has been able* 
to maintain arul propagate the virus in London for 
more than a year, and through a huge ^eIif^- of 
animals {Trans. Roy. Sor. TmjK Mid. an.d Uyn.. 22, 
p. 405; 1929). Hindle iinds that a su-pcnsion of the 
ground and cytolised ii\’er and taken from an 

a.nim.al in extremis will produce infection in a dilution 
of 1 : 10,000, but if to t hr* suspetision two parrs of 
formaldehyde per tliou.sancl arc added and tfie !nix- 
tiire is kept in t,he i<‘e-ciiest for twenty-four hours, 
virulence is lost and the materia! may be nsc'd as a 
preventive vaccine. A monkey iiioc'uiattsl a))oul tcai 
days previously witli this vac'cine resists a dose of 
1000-10,000 minimai lethal doses of jaUive \-irus, and 
the immunity produced iosis for more than six moiiths^ 
the longest period so far t(^sted. 

Snakes of Ceylon. — A useful pa[>e!‘, by L Xh holh, 
deals with the simpler rix'ognition nuuks of rlie laud 
snakes of Ceylon (Ceylon Joui Se> . Sect. D, vol. 2, 
Pt. 3, 1929, p. 91). Since e\ei v year death-' in Ce\ Ion 
are attributed to noii-poisoiious -'nake^, tlu" diaguo-t 
have been arranged so that medical nu ii may have at 
hand a ready means of determining any .-'peeie-, a»id 
its possible harmfulness to man. In ail, 01 >|!t‘cier. 
are described, 14 of whidi aie eaith snakes, I a con- 
strictor, 42 colubrids, and 4 viper.-. So tar as p«>^-iblt% 
technically difficult desciiptions ha^ e bren a\a)ided 
and identification rests tor the mo^t pait on tiie 
external characters of coloration, marking'-, an< I general 
appearance, and simple scale characteis 

Teleostean Fishes of Tortugas. — M.r. ,E. W. .Gudger 
(“ On the Morphology, Coloration, and Behaviour of 
Seventy Teleostean Fishes of Tortugas, Honda 'k 
Papers of the Tortugas Laboratory of tiie Carnegie In- 
stitution. of Washington, vol. 25, Xo. 5) gn’es an 
account of his observations on various tislies. Idie 
work is specially valuable as it has to do mainly with 
living material, giving details of the colouring, varia- 
tion, and habits botlhin natural surroundings ami in 
the aquarium. Special stress is laid on the impiort- 
ance of the variability in colouring. Tiie hslies alsri 
vary much in number of fin rays, scales, and rektive 
proportions of the body. The small clupeoii i J enkinsla 
stolifera is present in schools of many thousands; 
often swarming round a large grey snapper, leaving a 
space round it and moving when it moves, only to 
rearrange themselves in the same way when it cr>ines 
to rest. The account of the feeding haliits of the 
grey snapper itself is interesting. Aporionkldhys 
puncticulatus was found swimming inside the mouth 
of the shell of a large conch (Strombiis bitubercidaius). 
and probably lives symbiotically wh fi tliis mollusk, 
in the same way in which Apogonichth ys stromhi lives 
in Strombus gigas as described by Plate froiii the 
Bahamas. Anatomical details of many of the fishes 
are given, including many notes on the in te.rnal organs 
besides the external features. 

Gonophores of E. A. Briggs [Records 

Austr. Mus., vol. 18, 1929) describes the gonophores of 
Myriothela australis. All the gonophores on one indi- 
vidual are of the same sex ; they are spherical when 
mature, supported on narrow cylindrical peduncles 
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II rising fj*oni the sides of the biastostyles. The male 
cells are derix'ed from cells on the floor of the siib- 
umbrnliar ciwita’-, and the first stage in sx^ermato- 
gciiesis begins in the mass of cells covering the sxoadix. 
The secondary spermatocytes derived therefrom fill 
tlie sabumhrellar cavity. At the distal pole of the 
gtinophore, the ectoderm becomes invaginated to 
form tlie velar a])ertrire, which breaks through into 
tlie sii].niinbrellar cavity, and xrermits the escape of the 
s|9erms. In the female gonophore the cells of the 
gemiinaJ mass are arranged in several layers, the outer 
of which forms the external ex^ithelium of the future 
spadix, and the others are the reprodnetive ceils and 
form tlie oogoriia. These multiply and finally fill the 
space between the manubrium and the subumbreliar 
e|3itheliui"n. The oogonia give rise to x:>rhnary oocytes, 
and here and there two of these come into contact 
and tlieir cjdoxjiasm fuses. The fusion j^roducts in- 
crease by accretion of other similar ones or of xjrimary 
oocytes. The end result is that in the gonojihore 
are five or six plasrnodial masses separated by non- 
cellular x^artitions. The large definitive egg is pro- 
duced by the withdrawal of these x^artitions and the 
fusion of the x^lasmodia, and becomes charged with 
yolk. At the distal ]3ole of the gonophore is the velar 
axDerture through which probably the xsperm enters. 


Cardita heaimonti Beds of Sind. — The Gardita [or 
V enericardia] heaumonti beds as they occur in Balu- 
chistan w^ere treated of by M. Henri Douville in a 
previous x^aper (see Natube, Oct. 6, 1928, p. 552), 
and he now^ deals with them as developed in Sind 
{Pal. Ind., New Series, voi. 10, mem. 3, fasc. 2). 
The fauna of these beds in Sind is definitely marine, 
as evinced by the abundance of Nautili and Fusidae, 
whereas in Baluchistan more brackish w^ater forms, 
and particularly Melaniidse, StratigraxJhical 

evidence shows that in Baluchistan the beds represent 
the lower Danian, whilst in Sind they are at the top 
and underlie the basaltic trap of the Lakhi hills. 
Many of the Sind species differ solely in specific 
characters from Eocene forms. Just fifty species of 
mollusca are described, half of which are held to be 
new and illustrated on eleven photolitho plates, which, 
considering the nature of the objects depicted, are 
remarkably good. 


Petrographic Nomenclature. — In the Travaux du 
Musee Min eralogique pr^s V.Acadmnie des Sciences de 
V U.E.S.S., vol. 3, 1929, Dr. Beliankin gives an inter- 
esting discussion (in English) of the meaning of the 
term ‘ rock b He arrives at the definition: “Bock 
is a mineral body, homogeneous in matter and struc- 
ture”, where ‘ mineral body ’ includes aggregates of 
one or more minerals, mineral mixtures or glasses. 
From this it is deduced that the classification and 
nomenclature of rocks should be primarily minera- 
logical. Beliankin points out that^ geograx^hical names 
are not suitable, and that “ a text-book of petro- 
graxohy turns out to be a certain kind of universal 
manual of geography”. As a concrete suggestion for 
a practicable alternative, he prox^oses to name rocks 
from the first syllables of the names of their dominant 
minerals. For felspathoidal rocks he thus arrives 
at the following names, based on the abbreviations 
italicised in cegiTuiQ ; pyroxene ; dfopside ; titan-py- 
roxene; amxfiiibole; fearkevikite ; 6fotite ; nepheline ; 
acdalite ; nosean ; cif^'^alcite ; 'melilite : 

Geographical Names. Rational Names. 


ITrtite 

Ijolite 

Melteigite 

Monmouthite 

Congressite 


Leuco-segineite 
iEgineite 
Melano -segineite 
Amnite 
Bineite 
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Geographical Na?nes. 

Tawite 

Naujaite 

Bekinkinite 

Fasinite 

Biedenite 

Turjaite 

Uncompahgrite 


Rational N cwies. 

^Egisodite 

Anam - asgiso dit e 

Barneit© 

Tipyneite 

Pynosite 

Binemelite 

Dimelite. 


The suggestion is an excellent on© ; it deserves serious 
discussion at the next International Congress of Geology , 


Wave-Mechanics of a- Ray Tracks. — In a note in 
the December number of the Proceedings of the Royal 
Society, Mr. N. F. Mott discusses the apxjarent con- 
tradiction between the w^ave-mechanical theory of 
radioactive disintegration, according to which an 
a -particle leaks out from its parent nucleus as a. 
spherical w^^ave, and its particle-like attribute of 
leaving an almost linear trail in a Wilson cloud 
chamber. The discrepancy is, of course, only appar- 
ent. The wave of the a -particle must not be con- 
sidered by itself, but as contributing to a wave- 
f unction in a space of many dimensions formed by 
the co-ordinates both of the a-x^articie and of every 
atom in the exxjansion chamber. Mr. Mott develoxJB 
the appropriate theory for the ease when there are 
tw^o atoms of hydrogen present, and finds that both 
must lie within a cone of small angle having its apex 
at the radioactive nucleus, if they are both to be 
ionised. In other words, the a-particle should, apart 
from collisions wdth atomic nuclei, leave an almost 
straight trail. Mr. Mott’s paper is an elaboration of 
one of the points raised by Prof. C. G. Darwin in his 
paper on collision problems in wav© mechanics in the 
Jmie issue of the Proceedings. 


Measurement of Refractive Indices. — A rapid 
method for investigating the dispersion of licxuids is 
described by Prof. T. M. Lowry and Mr. G. B. illlsoxDp 
in the December number of the Proceedings of the 
Royal Society. A small quantity of the substance is 
enclosed in a quartz etalon, and the interference 
fringes formed in the film in parallel light are focused 
on to the slit of a spectrometer, when the variation 
in fringe-width in x^^ssing along the sx^ectrum — 
photographed in the usual way — leads readily to a 
knowledge of the dispersion in the liquid. The accu- 
racy obtainable is not so high as in some methods, 
being largely limited by the number of fringes wdiich 
can be throwm on to the slit, but the device of wmrking 
with thin films in quartz makes it possible to follow^ 
the dispersion curve of even poorly transmitting 
substances well into the ultra-violet, and the informa- 
tion so obtained is very complete. A curve for 
nicotene, wdiich w^as obtained without very elaborate 
precautions in the control of temperatui'e, is refjro- 
duced in the paper, and extends to 2900 A. : hollow 
prism methods could only be used dowai to about 
4300 A., below which it was imiiracticable to x-)roceed, 
because of absorption in the liquid. 

Photoelasticity. — In the first part of volume 12 of 
the Scientific Papers of the Institute of Physical and 
Chemical Besearch, Tokyo, Mr. Z, Tuzi describes a 
new method of studying the elastic stresses in struc- 
tures by means of the kinematograph. A model in 
phenolite is placed bednveen crossed nieoi prisms 
through which monochromatic green light is sent. 
The light and dark bands x^roduced by the stressed 
specimen are photographed either in the usual way 
with a steady load or on a kinematograxili film during 
the application of the load. Photogra]dis of the bands 
produced when the steel side of a raihvay carriage 
with its doors and windows is loaded at nine x^oints 
on its top edge, are rexiroduced for a steady load and 
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for its gradual application, and are remarkably clear. 
The Kstresses are calculated from the photographs and 
are' compared witli the values calculated 'by the 
approximate methods used in designing the carriage. 
The agreement is not satisfactory, and the author gives 
more accurate methods of caiciilation which agree 
better with the ex|)eiimental results. 

Shearing and Punching Metals. — More than 110 
pages of the Bulletin of the Soeiete d ’Encouragement 
pour ITndustrie Natioiiale for July-August-September 
■are devoted to M. Charles Fremont’s account of his 
researches on the shearing and punchmg of metals, 
which have been carried out with the support of the 
Society. He lia^s investigated the influence of the 
form of the shears or punch on the work which has to 
be done in the slieariiig or punching process, and by 
means of ph.oto:micrographs determined the distor- 
tion the material undergoes. The 268 figures add 
greatly to the interest of the memoir. 

Precipitated Selenium Dioxide. — In the Hovernber 
issue of the J ournal of the Amsyncal Clmn icril Socdety, 
Hoifmami and Lenher sliow that the precipitate 
formed by the action of ozonised oxygen on a solution 
of selenium in selenium oxychloiide is selenium 
dioxide. The density of the precipitated dioxide is 
appreciably lower than that of the sublimed substance, 
although the molecular weights of the two were found 
to be identical. The precipitated dioxide absorbs dry 
hydrogen chloride to form a fuming, straw-coloured 
liquid similar in composition and density to selenium 
hydroxy chloride. No evidence of the existence of 
selenium trioxide or chloroselenic acid was found. 

Union of Hydrogen and Chlorine. — When a mixture 
of equal volumes of hydrogen and chlorine is exposed 
to white light of constant intensity, combination occurs 
more slowly in narrow capillary tubes than in wider. 
D. L. Chapman and Crigg, who discovered this effect, 
explained it by assuming that the combination is due 
to an unstable catalyst which is destroyed in contact 
with glass or a film of water. In the November 
number of the Journal of the Chemical Society, they 
describe further experiments which show that the 
mean life of the catalyst is of the order of magnitude 
of the time taken by the catalyst molecules to reach 
the surface, although there are some points in which 
the theory proposed is not closely followed. The mean 
life always increases with decreasing pressure, which 
seems to show that one or both of the reacting gases 
have an inhibitive effect, a conclusion which is 
supported by an observation of M. C. C. Chapman 
that hydrogen can act as a weak inhibitor. The 
results are consistent with those of Weigert and 
Kellermann, published in 1923, these authors being 
the first to attempt to estimate the life of the catalyst 
which is formed when the gas is exposed 'to light. 
The experiments give no indication as to whether 
this catalyst is a chain of alternately formed chlorine 
and hydrogen atoms, as postulated by Nernst and 
Bodenstein, or unstable nuclei of imknown structure. 

Glycogen. — Glycogen is a peculiar material very 
similar to starch which is found in the livers of 
mammalia. It is coloured wine-red by iodine. In 
the November number of the Journal of the Chemical 
Society, Haworth, Hirst, and Webb describe some 
preliminary experiments with glycogen which indicate 
that the hypothesis supported by Karr er, that starch 
and glycogen are similarly constituted, both structur- 
ally and configurationally, is correct. The difference 
in "the colour reaction with iodine may be distinctive, 
but it is possible to prepare a starch fraction which 
gives the same colour as glycogen. In accordance 
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with modern views, L£lyc<ri**ii h ju-mesMi tu ru; . 
stituted on the ba.>is of roidiioiHtOJ ,iiou, 

that is, of a conjugated ohaLu or / -Ljl.’iru ufiK Iho 
difference in prnprrihs of rlio fuo i* 

sii23po3ed to be flue to o tlifihit in -i/j* oi‘ tftur 
rppective mieelies. The e\| h rina ul in e i!\ » *» lof-t | ;d a - 
tion of glycogen wiih iu^etie aiiliydihif , ir pi*>oM'e*e 
of either chlorine or sulplmi' ehluiiMe a:-, ratolyds or 
of pyridine, when ilic iriacefate Vc?s in 

almost quantitative yield as a whiio pc avdf r. .lltjioiigli 
this was denser than starch triaecnale, i he i wo proiiuf L- 
showed nearly the saoic optica! rota! ii)r m chloiu/orii. 
solution. Deacetyialinn gave a n‘avur-i\iirh glycogen 
having all the cliaract< rhtic pro])t‘itao I he" riiiLiual 
polyvsaccharide. Similar re-.ulTs uen. obfaifir*,! by 
methylation following siinuilaueoiu' i leaeetylation of 
the two triaeetates. 

Experimental Cold-rolling Mi!J.~™Tlie irivtanlioii of 
rolls for inetai workirjir ha<'k at a a.-t o? far tu 

the twelfth century, probalily being med I ben for 
producing gold strip. Leonardo da wa^ 1hi* 

first to suggest their use for htaivier wo!‘k, bfu ilie 
rolling of iron did tiot come in until ihe t igfiteentli 
century. The Swedish man of seience and «*itgincer 
Triewald had a I'olliug nd!l with lb-inch rolls, bid it 
was ill England that ihe mill wns fnlli' drweJoped 
and rolling both hot and coll j,-, widespread. To 
further the study of tiie colfj-rehing of sirni and other 
metals, a cold-rolling mil! has !>eeii plactid ii) a new 
laboratory attached to the inelallurgical and engin- 
eering departments of the tdiiversity of MbeHley, 
see Natube, July 13, p. 60). The *inachiin\ con- 
structed by Messrs. W. Hi A. Eobertson and Co., Ltd., 
of Bedford, is described iii KaglHecrhuf for Dec. 6. 
The rolls, of Hadura alliw steel, made and jiiirsented 
by Messrs. Hadfields, Ltd., arc lb in. diameter by 
10 in. face and are suitable f(jr the cold-rolling of 
strip up to 6 or 7 iiiehos wide. Special at-tention 
has been given to the cooling of the roils and the 
lubrication of the bearings, and the rolls are ilrivon 
by an electric motor of 50-120 h.p., giving a speed 
of anything from 59-3 ft. to 300 ft. |)er iriiniite. 
A good deal of tlie woi’k done will naturally be 
in the direction of rnetaliurgieai research, but "it is 
hoped that opportunity will be taken to obtain 
reliable data on the effect of rolling sjpeed on power 
consumjDtion, accuracy, etc., matters of the greatest 
value to the industry. 

Fuel Tests. — Canada’s resources in fuel are abundant, 
but the distribution is unfortunate. Ourailo and 
Quebec rely largely on anthracite from tlie United 
States. This dejDendeiice has been mcoiivenient in 
recent years owing to recurrent shortages, and many 
substitutes have been tried. In order to determine 
the relative value of these, the Dominion Deiiartment 
of Mines has instituted a series of “ Comparative 
tests of various fuels when burned in a domestic hot 
water boiler ”, rej)orted by E. S. Malloch and C. E. 
Baltzer (Begiort No. 705. Ottawm : F. A. Aciaiid, 1929, 
20 cents). These tests were carried out witli great 
elaboration and on thirty fuels of the most \'aried 
type, ranging from anthracite to |3eat, consumed in a 
typical domestic ai^pliaiice and. for house-heating. 
The most efiicient fuel tested was Welsh anthracite, 
8 ‘4 tons of wdiich was equal to 10 tons of American 
anthracite, taken as standard. Scotch semi-anthracite 
was nearly as good. The tests showed that more than 
70 per cent of the heat of anthracites and cokes could 
be transferred to the water. With semi-biturniuous 
coals 65 per cent, and with low-grade fuel less than 
55 per cent, of the heating value of the fuel could be 
utilised. The results should be very encouraging to 
those interested in the export of British coals. 
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Nickel Steel in the Golden Arrow. 


^Pi-TE of fche Bureau of Information on 

Xieki^l of the Mond Nickel Co., Ltd., have from 
time to time |>ro\o*ded most valuable information on 
many diifereoit as|3cets of the use of nickel in all types 
of inetalhiririeal and enyiiieeriiig activity. Paper A, 
No. 4, recentl\^ issued, deals with the use of nickel steel 
in the Golden Arrow?, in which Sir Henry Seagraye 
attained an average speed in two runs in opposite 
directions of 231-36 miles per hour. 

The whole of the main and sub-frames of the Golden 
Arrou) were made of a nickel steel containing 3-5 per 
cent of nickel and 0-3 per cent of carbon, and it is of 
interest to note that the side members, which were 
19 ft. 6 in. long, were pressed in one length. The very 
extensive use of this steel, which incidentally was largely 
used in the brake equipment, indicates its depend- 
ability and the wide range of properties obtainable from 
it with different heat treatments. In the normalised 
condition it will give a tensile strength of 35 tons per 
square inch, together with 25 per cent elongation. A 
l| ill. diameter bar oil-hardened from 840° C. and 
tempered at 550° C. gave a yield point of 42 tons per 
square inch, a maximum stress of 55 tons per square 
inch, an elongation of 25 per cent, a reduction of area 
of 61 per cent, and an impact figure of 56 ft. -lb. 

For the main parts of the axles, where a particularly 
strong material was needed, a nickel -chrome -molyb- 
denum steel of the following composition was chosen : 
Carbon 0*3 per cent, manganese 0*4 per cent, nickel 
3-5 per cent, chromium 0*65 per cent, molybdenum 
0*2 per cent. This material, which was also used for 
the gears, gives in the heat-treated condition a yield 
point of 56 tons per square inch, a maximum stress of 
63 tons per square inch, 20 per cent elongation, 60 per 
cent reduction of area, and an Izod value of 67 ft.-lb. 
This steel gives exceptional uniform properties through- 
out its cross -section 'when properly heat-treated, which, 
no doubt, influenced the designer in his selection. 

A 5 per cent nickel case-hardening steel containing 


I about 0*1 per cent of carbon was extensively used for 
parts subject to considerable wear, such, for example,, 
as the swivel -pins. Refined at 830° C. and quenched 
from 760° C., the apj^roximate tensile figures given 
are : Maximum stress 55 tons per square inch, elonga- 
tion 15 per cent, reduction of area 40 per cent, with an 
impact value of 20 ft.-lb. For several parts of the 
steering mechanism where the stresses involved may 
be exceptionally high, a nickel-chrome -molybdenum 
steel of the following composition was chosen : Carbon 
0-25 per cent, manganese 0*5 per cent, nickel 3 per 
cent, chromium 1*2 per cent, molybdenum 0*2 per 
cent. In the quenched and tempered condition, the 
mechanical properties obtained from this steel are : 
Yield point 62*5 tons per square inch, maximum stress 
69 tons per square inch, elongation 19*5 per cent,, 
reduction of area 61-5 per cent, impact value 54 ft.-lb. 

For the clutch casing, cover plates, and certain, 
small levers, a nickel -chrome steel was specified con- 
taining 0-3 per cent of carbon, 3*5 per cent of nickel, 
and 0*6 per cent of chromium. When hardened in oil 
from 830° C. and tempered at 600° C. the material 
gave ; Yield point 49 tons per square inch, maximum, 
stress 58 tons per square inch, elongation 22 per cent, 
reduction of area 55 per cent. For the clutch centre, 
withdrawal sleeve, and several other details, a high 
tensile case-hardening steel containing 3*5 per cent of 
nickel and 1 per cent of chromium was employed. 
After carburising, the steel was given t'wo quenching 
treatments, one from 830° C. and one from 770° C., 
and afterwards tempered at 200° to obtain a maximum 
toughness. The properties of this material in the form 
of a 1-| in. diameter bar were : Yield point 55 tons per 
square inch, maximum stress 69 tons per square inch, 
elongation 15 per cent, reduction of area 45 per cent, 
and impact value 28 ft.-lb. 

It will be appreciated that, apart from the use of 
nickel steels, the construction of this machine would 
have been impossible. 


Investigations in Greenkeeping Problems. 


rpHE St. Ives Research Station, Bingley, Yorkshire, 
which has been established by the British Golf 
Unions for the purpose of studying greenkeeping 
problems from the scientific aspect, has issued the 
first number of the Journal of the Board of Green- 
keeping Research. The development and organisa- 
tion of the scheme are explained in a foreword, and 
an interesting account is given by the Director, 
Mr. R. B. Dawson, of the surroundings and historical 
associations of the St. Ives estate. A general discus- 
sion follows of the kind of problems confronting the 
greenkeeper and the line of attack to be undertaken 
in their solution. The station has an ambitious pro- 
gramme, and useful work has already been accom- 
plished. 

It is realised that the present condition of a turf is 
largely due to its previous treatment, and that much 
valuable knowledge may be obtained by collecting and 
classifying existing information. All those interested 
are invited to contribute their experiences for this 
purpose. An advisory system is already active and a 
special feature of the Journal will be the publication 
of incfuiries dealing with problems of general interest, 
together with their respective replies. Excellent ex- 
amples of such correspondence are given in the first 
number. 

The choice of site for the research station has been 
fortimate. There is a wide range of soils within the 
relatively small conflnes of the estate, and further, 
a difference in elevation from 300 ft. to 900 ft. is 
available. More than three acres of adjoining land 
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have been acquired and some 400 plots are to be set 
up to determine the best conditions, both manurial 
and cultural, for the production of first-class putting 
greens, for comparative tests with selected seed 
mixtures, and for vegetative propagation trials of 
other grasses, notably A g^'ostis canina, which produces 
stolons. The use of stolon -forming grasses for lawns 
in India is the subject of a further article of interest. 

Greenkeeping problems have changed considerably 
in recent years, owing largely to such alterations in 
practice as the use of compost in place of the heavy 
roller, and by the introduction of mowers of im]3rove'{i 
design and numerous chemical fertilisers. Hitherto, 
agricultural methods have usually been employed, 
and too often the supposition that what is suitable 
for pasture is ecpially good for the golf green has 
proved a fallacy. A special type of turf is required 
^for greens, free from coarse grasses, weeds, and w'orm 
casts. For this purpose the effect of various fer- 
tiliser treatments will be determined and a thorough, 
unbiased investigation of the so-called acid theory, 
which maintains that the typo of turf required is 
obtained under acid soil conditions, will also be 
undertaken. Consideration will be given to climatic, 
physiographic, edaphic, and biotic factors. 

For the success of the work it is essential that the 
various golf clubs themselves should give their 
hearty co-operation and such financial support as they 
are able. Later, it is hoped to increase the scope of 
the work and to extend the investigations to the 
problems of turf culture peculiar to other sports ; 
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Canadian National Research Laboratories. 
rilENDERS have been invited by the Government of 
Canada for the construction of a National Re- 
search Laboratories building that will cost, when 
finished, approximately three million dollars (Fig. 1). 
A.ppointment of chiefs to two of the laboratory 
divisions has been announced. 

Dr. H. M. Tory, formerly president of the University 
of Alberta and now the president of the National 
Research Council, has expressed the view publicly that 
the new home for research in Canada will be one of the 
finest to be found in any country. It is being built on 
the banks of the Ottawa River in the capital city. 
Designed in the form of a giant figure ‘ 8 it will stand 
60 feet (four stories) high, 418 feet long, and 176 feet 
deep. Two hundred and, fifty thousand feet of floor 
space will be provided. Library accommodation will 


*> I 

tji 


the anti-submarine division ; and in thaf Wfirk lie 
developed important applicatioui^ of nil . In 

1924 he tested apparatus tor tin* d» leeiinn n\' ieei>ere- 
and the soundiim of depth-! in tie* fielle hh- ^frau-. 

Dr. Whitby studu'd (dienustry under Sir William 
Tilde.n at tlie Imperial CoHcgf Scienee and Tech- 
nology, London, graduating in I!Hi6 with die Frank 
Hatton prize. He was one of the 'first sCentiflc 
workers to study the rubber industry, and one of his 
books thereon, Plantation Rubber and tlio Testing 
of Rubber”, 1920, has markecily influenced th<^ trend 
of rubber researcli. In recognition of Ids co!]t rihut ion 
in that field, the Institution of the Rubber fndusti'y 
(Great Britain) recently awarded him the C«>!w\'u irofil 
medal. In 1928 the distinctiou of OllicicaorAeademir^ 
was conferred upon him by Covernnient of Fnuu'e. 
The same year tie was president of thc‘ Caiuulian 
Chemical Association. 



Fig. 1. — Architect’s model of the ISfational Research Laboratories building to he constructed by the 
Government of Canada in the capital city of Ottawa. 


be for 300,000 volumes. An assembly hall and associ- 
ated I’ooms will be capable of accommodating the staff 
and the various scientific societies of the Dominion. 

Plans call for the development of the following 
divisions : the divisions of physics and engineering 
physics, to the head of which Dr. Robert William 
Boyle, dean of the faculty of applied science at the 
University of Alberta, has already been appointed ; 
the division of industrial chemistry, to the head of 
which Dr. George Stafford Whitby, professor of 
organic chemistry at McGill University, has been 
appointed ,• the division of economic biology and agri- 
culture, to which Dr. Robert Newton, professor of field 
crops and plant bio -chemistry at the University of 
Alberta, is the acting head ; the division of industrial 
engineering, the division of textiles, the division of 
standards, and such other divisions as improvement 
in industrial processes, the development of natural 
resources, and the utilisation of waste require. 

Dr. Boyle w^as graduated from McGill University in 
1906, and from then until 1909, when he received the 
Ph.D. degree and the 1851 scholarship, he did research 
on the pmperties of matter and radioactivity. From 
1909 until 1911 he continued his work Under the 
direction of Sir Ernest Rutherford at the University of 
Manchester. Returning to Canada, he lectured at 
McGill, was appointed assistant |3rofessor in 1912, and 
the same year was made professor in the University of 
Albert>a. During the War years, on the recommenda- 
tion of Sir Ernest Rutherford, Dr. Boyle was engaged 
in research for the x4.dmiralty Board of Invention and 
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As assistant director of the division of physics and 
engineering physics, Prof. John Hamilton Parkin, 
associate professor of mechanical engineering at the 
University of Toronto, has been appointed to direct 
the development of national aeronautical research 
laboratories. 

Plans for the new National Laboratories building 
call for completion early in 1931. Meanwhile, tem- 
porary laboratory space has been provided. 


University and Educational Intelligence. 

Edinburgh. — Dr. Alexander Nelson, formerly" 
superintendent of research in the Department of 
Agriculture in Tasmania, has been appointed lecturer 
in the Department of Botany, and Dr. W. H. McCrea, 
formerly senior scholar of Trinity College and Isaac 
Newton fellow in the University of Cambridge, has 
been appointed lecturer in the Department of Mathe- 
matics. 

Manchester. — Prof. H. J. Fleure, professor of 
geography and anthropology in the University College 
of Wales, Aberystwyth, has been appointed professor 
of geography. 


The Carnegie Foundation for the Advancement of 
Teaching published in its last annual report an account 
of an educational inquiry differing from those which 
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it; iius flit Ilf. rlu uikiJi oj* pronioTed, in that; it 

iiivnhT''^ Iroain’j: the nrom'rns ni’ iii{|i\jdual sfiideiits 
tln’fiuurliotii their eareers isi .serorulary si'hofjls and in 
C'olleytn i’revioii;^ stiidiin*! have |iresoi]ted in crc^ss 
seetinri pictures r»t:‘ a riituatioii at- a seJiMjiiM] time 
witliTHit reyard tn wliat went fad’orc' or fr)ilnwe(l in the 
expeiienee of tiic individual stndont. The investiyii- 
tioiis, which will necessarily ])e prolonged through a 
period of ten years, will embrace the work done in 
.most of the secondary scIiocjIs and fifty colleges in 
Pennsylvania, and will, it is lio]}ed, throw liglit on the 
validity of ciiiTentiy used methods of classiiicatioii of 
pupils according to abili.ties and interests, on the 
degree of consistency to be looked for in normal 
educational growth, and on the actual eflicie.ncy of 
secondary and higher institutions in the organisation 
■and adininistration of courses of study, the evaluation 
of educational products, and the rew^arding of stud.eiit 
effort. In tracing the progress of individual students 
through college, material will, it is thought, be obtained 
for dealing with difficulties resulting from the kaleido- 
scopic nature of the elective curriculum and the 
bewildering variety^ of personal contact and advice, 
much of it of a partisan character, to whieh the college 
entrant is exposed. Much might be done, it is sug- 
gested, ill “initiating vigorous, wholly avowed and 
official measures to understand the student, and thus 
to discharge primary obligations of the college”. 
Other matters of general interest in the report are 
reviews of the rise and present position of endowed 
foundations in the United States, of professional 
salaries, and of pension systems. 

■ The League of Nations sets a high value on the 
dissemination among the children and youth of a 
knowledge of its aims and achievements. The ques- 
tion how this may best be accomplished has been 
investigated during the past eighteen months by a 
joint committee representative of English and Welsh 
education authorities and teachers’ professional asso- 
ciations, and the conclusions arrived at as a result 
of its labours are now published in a pamphlet 
entitled “Education and the League of Nations”. 
The committee’s investigations embraced work done 
in elementary and secondary schools and in training 
colleges and university training departments. It is 
in the elementary schools that progress has been most 
marked. In secondary schools there is a disposition 
to look askance at instruction in the principles and 
activities of the League as ‘propaganda and to mark 
time pending adaptation of examination syllabuses 
by the various school examination authorities to the 
League’s educational policy. The teacher training 
institutions do not seem to have made hitherto an 
adequate response to Lord Eustace Percy’s appeal 
to the conference of local education authorities in 
June 1927, when lie pointed out that it is above all 
the students at these institutions for whom oppor- 
tunities must be provided for acquiring a sound 
knowledge and a balanced view of the origin and work 
of the League. In its recommendations the joint 
committee has shown how this ideal may be trans- 
lated into practice. It deals also with such matters 
as school celebrations, visits to Geneva, interchange 
of correspondence, school journeys, and the inter- 
change of schoolboys and girls. If the minds of the 
rising generation are to develop the attitude postu- 
lated by the Kellogg Pact, it is essential that measures 
such as those recommended should be adopted, and 
not only in Great Britain but also among other, 
including less peace-loving, peo]3les. Copies of the 
pamphlet can be obtained (price 3d. each) from the 
office of the League of Nations Union, 15 Grosvenor 
Crescent, London, S.W.l. 
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Historic Natural Events. 

I Jan. I, 1926. Rhine Floods. — The river began to 
I rise rapidly on Dec. 27 , and by Jan. 1 stood 32 feet 
I above normal lo^w water at Cologne, the highest level 
of the Rhine on record. Three-quarters of the town^ 
was under water, which stood 13 feet above the river 
banks. Great damage w^as don© by the Rhine, 
Scheldt, and Maas in Holland ; dykes burst, and wide 
areas of low ground were flooded. The floods were 
caused by heavy rain on the hills coinciding with high 
winter temperature and the melt,ing of the snows. 

Jan. 6-7, 1889. Rime. — After two days of frost 
and dense fog in Norfolk, .the wand changed to soiith- 
w^est, and an unusually thick deposit of ice-needles, 
up to two inches in length, was formed on the wind- 
ward sides of exposed objects. Many isolated de- 
ciduous trees, especially birch, oak, elm, and poplar, 
were badly damaged, while nearly all overhead tele- 
phone and telegraph wires were broken down. 

Jan. 6~7, 1S39. Great Storm. — On the night of 
Jan. 6-7, western and northern Ireland, northern 
England, and southern Scotland were visited by ,aii 
exceedingly violent gal© from the soiith-w^est, probably 
the w^-orst since that of 1703., Many thousands of 
trees were uprooted in Ireland, houses w^ere unroofed, 
chimney stacks and walls blown down. Many vessels 
wnre wrecked and there was great loss of life. Menai 
Suspension Bridge was damaged. 

Jan. 6-7, 1928. Thames Flood. — The predicted 
height of the high tide at London Bridge on the early 
morning of Jan. 7, that is, the height to which the 
water would rise if the meteorological conditions weie 
normal, was 21 feet above Admiralty datmn.' This 
is not especially high, for the predicted height some- 
times reaches 25 feet. The water actually rose nearly 
six feet above the predicted height, making lIig highest 
known level of the Thames in London, and flowed 
over or through the embankments at several points 
in the City, Southwark, Westminster, and westward 
to Hammersmith. The low-lying riverside districts 
are below the level of spring tides, and were deeply 
flooded, while fourteen people, most of whom were 
sleeping in basements, were drowned. 

The abnormal rise was due to a ‘ storm surge ’ in the 
southern North Sea. On Jan. 6 a deep barometric 
depression travelled rapidly across Scotland in an ©ast- 
south-east direction, and in its rear a gale blew from 
north-west and north over the North Sea during the 
evening, driving a storm wave southwards. At 3 f.M. 
on Jan. 6 the level was 1*6 feet above the normal tide 
at Dimbar, Travelling along the east coast the wave 
grew in height and reached Southend at 11 p.m., 
raising the level 5 feet. Opposite the Thames estuary 
it divided into three parts ; only a small part passed 
through the narrow Straits of Dover, raising the level 
about 3 feet, another part travelled north-eastwards 
along the coast of Holland, and the remainder entered 
the Thames estuary, reaching London at 1 a.m. on 
Jan. 7. An auxiliary factor in the London flood may 
have been the high level of the Thames itself, due to 
heavy rain and melting snow. On Jan. 7 the flo’sv at 
Teddington Weir was 9500 million gallons a day, more 
than double the flow when the river is ‘ bank high 
This river water would, however, be rapidly distribiited 
in the widening estuary, and probably did not con- 
tribute more than a few inches to the height of the 
tide at London Bridge. 

Jan. 7, 1558. ‘ Calais ’ Storm. — It is recorded by 

Holihshed that at the taking of Calais “began a 
marvellous sore and rigorous tempest, continuing the 
space of four or five days together”. A severe 
thunderstorm beat down houses and churches. 
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Jan. 7 , 1831 . Luminosity. — Owing to the presence 
of a kind of lurninous mist, print could be read at 
midnight in Italy and Germany. The abnormally 
light nights continued for a considerable period. 

Jan. 8 , 1924 . Cyclonic Wave.-— A small but deep 
barometric depression passed from Ireland across 
France. It was accompanied by a cyclonic wave 
which struck the coast of Brittany, causing the sea to 
rise 3 feet above the level of the highest spring tides, 
and inundating the coast. 

Jan. 9 , 1857 . Californian Earthquake. — ^An earth- 
quake, preceded by strong shocks, was felt in southern 
California, from Sacramento to Fort Yuma, a distance 
of nearly 600 miles. It was most severe at Fort 
Tejon, in the neighbourhood of which a fissure 40 
miles long was formed, A remarkable feature of the 
earthquake was its effect on the rivers of the district. 
The water of the Mokelumne Biver W’as thrown on its 
banks so as to leave the bed bare in one place, while 
the stream of the Kern River was reversed. 

Jan. 9 , 1896 . High Pressure over Scotland. — During 
the second week of January, an anticyclone moved 
westward from the continent of Europe over the 
British Isles, where it combined with another anti- 
cyclone lying off our north-west coasts, and increased 
suddenly in intensity. At 8 a.m. on Jan. 9 the baro- 
meter exceeded 31 inches (1050 millibars) over the 
whole of Scotland, the first appearance of that isobar 
on our weather charts. The highest reading, corrected 
for gravity, was 31*139 inches (1054*5 mb.) at 9 a.m. 
at Ochtertyre, Perthshire. After Jan. 9 the whole 
system moved away south-westwards, and on Jan, 10 
the highest reading was just below 31 inches. A re- 
markable return of high pressure occurred at the end 
of the month, when the corrected barometer rose to 
30*975 inches (1048*9 mb.) at Valentia, Ireland. A 
peculiarity of both anticyclones was the mild weather 
associated with them. In the British Isles high pressure 
in winter is generally associated with frost and fog, 
but on both occasions in January 1896 temperature 
was almost everywhere above the freezing-point. 

Jan. 10 , 1608 . Severe Winter. — The winter of 
1607--8 was probably the most severe on record in 
western Europe, and was long remembered as “ the 
great winter ”, In England the cold continued from 
Dec. 5 to Feb. 14, but on the continent of Europe it 
continued until the middle of March. On Jan. 10, 
in a church in Paris, the wine froze in the chalice. All 
the great rivers of western Europe were frozen, fires 
were lit on the Thames, and the Zuider Zee was 
crossed from Harlingen to Amsterdam. Many human 
beings, cattle, and young trees were killed. The break- 
up of the ice was followed by great fioods. 

Jan. lo-is, 1820 . Great Cold. — ^A short period of 
very intense cold occurred from England to Italy. 
Arago remarks that on Jan. 10 a great number of mul- 
berry trees split along their whole length, mostly trees 
from ten to thirty years old. The openings remained 
until the end of the frost, after which they healed up 
and the trees survived. An observer at Tunbridge 
Wells recorded that on Jan. 15 the thermometer fell 
to -10° F., “ the lowest by fourteen degrees that I 
ever remember it The details of this thermometer 
and its exposure are not known, so that this reading 
cannot be compared with modern ‘ records 

Jan. II, 1900 . Haloes and Mock Suns. — ^Brilliant 
optical phenomena were visible over the greater part 
of south-east England during the morning. The 
common halo of 22 ° and the rarer halo of 46° were both 
visible and brilliantly coloured. Above both haloes 
were arcs of contact, and a mock sun appeared to 
the right of the true sun on the 22° halo. Some 
observers also saw a second mock sun to the left of the 
true sun. 
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I Societies and Academies. 

London. 

Geological Society, Bee. LS, — Frederick Walker : 
The geology of the Shiant Isles. IIjc SIjiant loles 
form a small uninhabited areliipelago in tlio Xcatli. 
Minch, some five miles east of the Park di^-trict of 
Lewis. The group is made up almost entirely of 
erinanite sills separated by relatively tliiu arLullaetrHjus 
strata which have undergone considerate eoiitaer- 
alteration, but the fossil content of which (ammonites, 
belemnites, and one species of InocemmiRH) assigns 
them to a low position in the L'pper Lias. The two 
largest islands are each over a mile in leiigtl'i, and 
are joined by a shingle beach. A third large island 
lies about a mile to the east, and is also to a greats 
extent made up of a single thick sill of erinanite. 
East of this island, however, the criiiaiiite passes 
gradually into syenite, towards the centre of the^sill, 
the thickness of the alkaline rock being at least <iu feet. 
The age of the igneous activity is almost certainly 
Tertiary, and is probably the same as that of the 
Trotternish sills in Skye. Although glacial stri.'e are 
not seen on the islands, their general aspect indicates 
a flow of ice from south to north during the Glacial 
Period. 

Dublin. 

Royal Irish Academy, Dec. 9.— Gertrude CormoHy : 
The vegetation of southern Connemara. The paper 
dealt with the vegetation of a large area lying west 
of Galway between the sea and the mountains — a 
vast tract of almost unbroken bog. This, area had 
not previously been examined botaiiically save along 
its margins. Rainfall and humidity are very high, 
and in consequence the bogland is perennially ex- 
tremely wet and difficult to explore. The vegetatioii 
proved to be limited in number of species, and alter- 
nated mainly between those of drier and wetter bog. 

Leeds. 

Philosophical and Literary Society, Dec. 10. — G. W. 
Brindley: (1) On the dielectric constants of helium 
and argon. The dielectric constants of these gases are 
calculated from the charge distributions obtained by 
Hartree, using an expression due to Pauling and others 
for the dielectric constant of an electron in a central 
field of charge being chosen so that is the 

same for the hydrogen-like distribution as for the 
Hartree charge distribution. The calculated ’value of 
( K - 1 ) for helium agrees well with the experimental 
value, but the calculated value for argon is not good.- 

(2) Note on the accuracy of constants in an optical 

dispersion formula. Tlie accuracy is considerably less 
than the accuracy of the experimental values of the 
refractive index. In the case of methane, if (,u - 1 ) 
is assumed accurate to 1 part in 50,000, the constants 
in the formula - 1) <^an only be accurate 

to about 1 per cent, owing to the form of the dispersion 
curve and the limited range of experimental data. 

(3) Note on distribution of charge wdth carbon atom 
(2). A continuation of a previous paper, pointing out 
that some new experimental measurements of the 
X-ray scattering factor F are in good agreement with 
the theoretical value given in Part 1. — R. Whidding- 
ton : Note on the electron gun. Experiments are de- 
scribed in which the electron beam from a gun is used 
in a cathode ray oscillograph and is found to possess 
a velocity much less than that calculated from the 
applied potential. A curious shortening of the beam 
under certain conditions was also observed.— J. E. 
Roberts and R. Whiddington : Note on inelastic electron 
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coilisioiirf ill nxy^c!} at low ]>ressure.s. Experimeiiits 
are (ieseribi^d iu whiidi. e!eetrr>iis of al'joiit 100 volts 
velocity traverse oxygen gas at low pressure. Qiiaiitum 
losses ai’e observe^i and certain interpretations sug- 
gested. — A. E. Battye and H. M. Dawson : The nature 
of the reaction between |:)iiorone and iodine and the 
influence of the acidity of the acfiieoiis medium on the 
reaction velocity. The rate at which iodine disappears 
from the reaction mixture is determined by the 
velocity of the keto — > enol transformation of the 
phorone. The variation of the speed of the reaction in 
buffer solutions ranging from pTI 3 to pH 9 shows that 
the major catalytic effects are due to the joint action 
of the hydrogen and hydroxyl ions. The graph of the 
velocity against pH gives a catenary curve. — 
Grainger : (1) The appearance of bean mozaie in 
England. A short descriptive note on an infection 
in dwarf kidney beans at Weetwood, Leeds. The 
symptoms of the malady are identical with those of 
bean mozaie described in America by Reddish and 
Stewart, Fajardo and others. — (2) An attempt to 
cultivate the virus of tobacco mozaie m vitro. Two 
experiments on the cultivation of the virus of tobacco 
mozaie in vitro are described. On© followed the 
method of Olitsky, and in the other a chloroplast 
suspension was employed, Neither showed an in- 
crease in virus concentration during cultivation. — 
W. H. Pearsall and Alice Wright : The proportions of 
soluble and insoluble nitrogenous materials in fresh 
and dried plant tissues, An examination has been 
made of the effect of drying leaves by the method of 
Link and Tottingham, upon the distribution of protein 
and non -protein nitrogen. The amoxmt of non-protein 
nitrogen extracted by 60 per cent alcohol is only 
slighRy increased (1 *5-2*0 per cent of total) by this 
method of drying. The variations in the ratio of 
protein nitrogen to soluble nitrogen in dried leaves 
follow those in fresh leaves, but are proportionately 
lower. In leaves having a higher water content there 
is no increase in the relative amount of hydrolysis on 
drying.— T. M. Naylor and A. G. Abel : An analysis of 
the link gear of an old beam engine. A short illus- 
trated description of the link gear of an old beam 
engine constructed by Boulton and Watt in 1792 and 
dismantled in 1888. 

Leningrad. 

Academy of Sciences (Gomptes rendus. No. 18). — 
N. N. Nasonov : .Contribution to the freshwater fauna 
of Turhellaria rhabdoemlideo of Japan. Fourteen species 
have been found on the island Chondo, several of them 
new to science. One of the latter, Macrostomum 
saifunicum, is very near to the American JJ. sensitivum. 
— K. K. Flerov : Some new data on of 

eastern Asia. Supplementary distributional data are 
given (see author’s paper in. C.i?,, p. 479, 1928), and 
descriptions of young animals of all species are pre- 
sented. — M. Galadzhiev and E. Malm : The influence 
of some physico-chemical factors on marine water Pro- 
tozoa. Studies on the influence of oxygen, hydrogen, 
and carbon dioxide in the water on marine Pro- 
tozoa indicate that the effects may be very dif- 
ferent even when the pH value is the same. The 
main physiological factor proved to be the carbonic 
acid, tow^ards which there is a specific reaction ; for 
example, the Protozoa of the family Tintinnoidea are 
killed within 40 seconds in sea water saturated with 
carbon dioxide, while Metopiis signoides can sur- 
vive up to 9 days.— A. B. Verigo : An apparatus for 
the determination of the electrostatic capacity of elec- 
troscopes. An apparatus is described which can be 
fitted on to the lid of an electroscope and permits of 
determining its capacity within 1-2 per cent. — A. B. 
Verigo : A rotary apparatus for increasing electric 
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teiisioii. The apparatus described increases the 
tension up to five times. 

Rome. 

Royal National Academy of the Lincei : Com- 
munications received during the vacation. — G. Abetti 
and B. Novakova : Structure of the line Ha and period 
of rotation of the solar chromosphere. A note on the 
dissymmetry of the line if a at the sun’s border, as 
determined by spectrograms obtained at Arcetri, was 
published in 1926. A large number of measurements 
made in 1927 and 1928' give the result Ha^ 

- 0*059 ± 0-002A., the centre of the dark component 
iittg being hence displaced with respect to ifag, 
together with the emission components, by 0*059 A. 
A series of spectrograms comparing opposite edges of 
the sun at various latitudes shows that the velocity 
of the hydrogen layer giving rise to the line Ha^ is 
greater than that corresponding with Ha^^ that of the 
inverting stratum Ijdng between the two. The 
ecjuatorial acceleration is sensibly the same for the 
three layers. The dissymmetry appears to be greater 
in the east than in the west. — D. Mercogliano : The 
quadratic complexes containing the congruence of the 
axes of a cubic hmnp and the conditions for two 
binary cubics having two common roots. — E. Persico 
and F, Scandone : The Hall effect with extended 
electrodes (1). — M. Merola : R Scuti. A series of 85 
photometric observations on this variable, made at 
Capodimonte between Aug. 10, 1927, and Dec. 6, 1928, 
indicate two maxima and four minima, and confirm 
the irregularity of the period and of the light curve, 
in accordance with the observations of Jacchia, Spears, 
Peltier, Carr, and Ford, and with the discussions of 
Sawyer and of Campbell. — F. de Carli : Viscosity 
isotherms of binary mixtures (4) : The system, 
benzaldehyde-sulphur monochloride. Thermal analy- 
sis of this system being impossible, since all the 
mixtures give, on cooling, viscous masses with scarcely 
appreciable velocities of crystallisation, use has been 
made of the viscosity. The maximum divergence of 
the observed from the calculated viscosities occurs 
with mixtures containing 60 per cent of the aldehyde, 
the formation of the compound 2 CgH 5 *CHO, SgClg 
being thus indicated. — A. Ferrari and A. Inganni : 
The importance of the crystalline form in the forma- 
tion of solid solutions (6) : Thermal and X-ray 
analysis of the anhydrous systems CaCla -CoCL, 
CaCis -FeCl 2 ,CaCi 2 -MnCig, andCaClg - CdClg. Cobal- 
tous and ferrous chlorides give eutectics with calcium 
chloride at 614° and 592°, the molecular proportions 
of the calcium salt being 54*3 and 44*5 per cent 
respectively. Manganese and cadmium chlorides give 
mixed crystals with calcium chloride in all proportions, 
and these crystals, even with small proportions of one 
of the components, decompose into their constituents 
at about 475° and 414° respectively. The behaviour 
of these systems points to a difference between the 
structure of calcimn chloride and those of the rhombo- 
hedric chlorides of cobalt, iron, magnesium, man- 
ganese, and cadmium, since none of the systems shows 
the complete miscibility devoid of maximum and 
minimmn solidification temperatures characteristic 
of isomorphous mixtures. Assuming Goldschmidt’s 
values, the radii of the ions are : Co"^ 0*82 A., 
Mg++ 0*78 A., Fe+-^' 0*83 A., Mnt+ 0*91 A.:, Cd-+ 
1*03 A., Ca+'^ 1*06 A. — G. Piccardi ; Spectrographic 
detection of bismuth in the ashes of animal organisms. 
If certain modifications are made in the circuit, the 
detection of very small amounts of bismuth is possible 
by means of lines in the ultra-violet region of the 
spark spectrum, especially the line X3067, which is 
observable with solutions containing only 0*001 per 
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cent of the metal. — G. Scagliarini and P. Pratesi : The 
colour reaction between sodium nitroprusside and 
creatinine. Two possible formuke are suggested for 
the riiby-eoloiired substance formed, according to 
WeyFs test, by the action of sodium nitroprusside on 
creatinine in alkaline solution. — G. Scagliarini and 
G. Tartarini : Additive compounds of halides of 
bivalent metals with organic bases (7). The following 
hexamethvlenetetramine compounds are described : 
2MgCl2, imfi, ; 2Mgl2, 16H.O, ; 

2MgBr2, I6H2O, ; 2CaCl2, SH^O, 

- — Giambattista Dal Piaz : Geological notes on the 
region of the Aurine Alps and of the Giant Vedrettes 
(Upper Adige). — A. Palombi : The biological cycle of 
Diphterostoinum hrusince Stossich (Digenetic trema- 
tode : fam. Zoogonidse Odhner). — M. Tirelli : Opening 
of Malx3ighian tubes in the meso -intestine. — G. Mez^- 
droll and E. Vareton : Action of Wood’s light on the 
germination of seeds and on the grovdh'of plants. 
Experiments on barley, beans, peas, and maize show 
that Wood’s light exerts a favourable influence on the 
germination of seeds and on the growth of plants 
when applied for 15 minutes to some hours per day. 
The action is especially favourable during the early 
stages of development, the plants being increased in 
number, vigour, and height. — G. Mezzadroli and E. 
Vareton : Comparison between the actions exerted 
by ultra-short electromagnetic waves (X2-3 mm.) 
and by the Lakhovsky oscillating circuit on the 
germination of seeds and the growth of plants. The 
favourable influence of electromagnetic waves on 
seeds and plants is similar to, but more marked and 
more constant than, that of the Lakhovsky circuit, 
and is a function of the intensity of the waves them- 
selves. — P, Pasquini and G. Meldolesi : Investigations 
on radio -sensitiveness in the development of the eggs 
of amphibia (1). Differential radio-susceptibility of 
the various embryonic stages (Anurans). — M. Curzi : 
A new and serious disease of maize. During last 
June certain maize was attacked, with loss of about 
80 per cent of the plants, by a malady which resulted 
in necrosis at the base of the stalk. The plants 
affected fell to the ground and there continued to 
grow without any sign of withering, communications 
between the aerial and subterranean organs remain- 
ing uninterrupted. The disease is due to a mould, 
probably communicated from the previous year’s 
crop of beet. — Constantino Gorini : Acido -proteolytic 
enzymes of tanning. 

Sydney.' 

Royal Society of New South Wales, Nov. 6. — A. R. 
Penfold and J. L. Simonsen : Note on the leaf oil from 
Dacrydium FTanldinii Hooker. The chemical com- 
position of the terpene fraction as previously revealed 
was confirmed, but the principal tei’pene for which 
the name daerydene was proposed has now been 
shown to consist of A-^carene and beta pinene. The 
former is a new bicyciic terpene first isolated by Dr. 
Simonsen from Indian pine oil. The solid diterpene, 
phyllocladene, was also isolated from this oil. — 
A. R. Penfold and F. R. Morison : The essential oils 
Melaleuca decora (Salisbury) Druce and ikf. Nodosa 
var. Tennifolia (de Candolle) from the Port Jackson 
District (1). The principal constituents of oil from 
the former are d-a-pinene (50-60 per cent) and 
sesquiterpenes (25-30 per cent), with small quantities 
of a-terpineol, dipentene, and sesquiterpene alcohol. 
The oil from the later yields cineol (40-55 per cent), 
a-pinene, dipentene, a-terpineol, sesquiterpene, etc. 
Both these species of paper bark tea tree occur in 
extensive areas close to Sydney, but the rapid ad- 
vancement of settlement f oreshadows their extermina- 
tion at an early date. 
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Official Publications Received. 

Biunsfi. 

Canada. Bepartuierit <t|‘ Mint-.s; Msiii-.- Tinjirli. DCi.a*.. df'i- 

miiioins Sands of Xortiiftiu AlVrta. S. C. Ei!-. tXn, TiU-l.j I'o. 
(Ottawa : F. A. Acland.) 

Southern lOiodesia. iJoport of ilia Kduf'af ifitf (:oio:ai'‘.s!on. P|i, a-- 
187. (Salisbury.) 

Ei'purt on the Somalil iial Aus iciltuiiit ..lu O s i ; 

the Years 1107 and llU*. Pp. 4A (LnrAuu: Tin Ci. »wf! A - lor thi- 
Colonies.) 5.s‘. 

Department of SeientiJie and halu.-^triai ib‘|Kad f»f 1 le- Miuld- 

ing Research Board, with the Rept it fd lie I), e. Oiriif Du IJ, ji h 
for the Year 1928. Pp. viij-hi4l4-i3pl.it( . (I.itmhci : ILM. St.if.Min sy 
Oifice.) 3.^. 6). net. 

Tide Tables for the I-aisttTU Coit^ts of Chraifia, foj the Vf.ir in* 

ckiding the River and (hulfof St, Lav.ii li" th* AUanf; ^ B.o, 

of Fundy, Northnmberiaiid and C.ibf t Str.uN ar.*l Inthnial-u nn 
Currents; iu addition Tide Tables fur New YuiI; and Busiua, L'.^.A. 
Issued by the Tidal and Current Survey Idvtsioii of the jlydrouriiphie 
Service, in the Departiiir-nt of MariiM* arid F.'sle Ae-i tie* 1'- nuuio!' < f 
Canada. (Thirtj'-foiirth year of Isssa .) i'p. 9o. (fttta’Aa ; F. A. Aelaud.) 

Canada. Department of Hi iies : Mue- Ihan-'h. >Mirx,ary RepoC, 
1928, Part A. (No, 2202.) Pp. 21uA-f4 plates. SMmii.uy Ib pat, 1928, 
Part B. (No. 22(Xh) Pp. 131.B4-5 plates. Menioii iAs : Jh itaiuua B* acdi 
Map-area, Britisli Coliinibia. l-Jy il. T. fFanu''*, (\u. Pp. F -P ibo-f 

4 plates. 2o cerit.s. (Ottawa: F. A. Achu.d.) 

The Scottish Furt.-Ntry duiuaial : ixein'- liit I'ra.i.-.actiuU'. uf the Royal 
Scottish Arb<jricultnrai Sueixdy. Vul, to, J’.u't 2, Ovo/d- r. I’p. -u’. -“ ''1- 
19S-f-37-46. (Ediiiiuirgh.) 7s, hi. 

Ministry of Agrlcutture and IdsherPs. Mioweting i.erdlP Nt, i V. Th*- 
Commercial Pig : Interim Report l»y tiie Pig. Indu-ny Cuunei!. Pp. 12. 
(London : ilinislry uf Agnciiiture jiiai Fidit-rie'-.) 

Froeeedin.g.s of the Society for l^ycliieai Rt-search, JUrt 113. Vul. 39, 
December. Pp. 193-240. (iumdun: Francis ihlv.aids, Ltd.) i.-. ‘‘-o 


Foreign. 

Scientitic Papers of the Institute of Physical and Chemical R»'search. 
No. 217 : On the Ditfercnce of Behaviours of FJilferent Parts of Tlnve-Part 
Spark in Igniting Combustible Gas Ylixtnre. By Toialiiko Tt-ruda, 
Kiyohiko Yunioto and KyiiZi) Yainainott.). Pp. 132-148^ plate 15. (TOky- 1 ; 
Iwanami Shoten.) 

Contributions ft-oin the Dudley Herbarium of Stanford Uhi'.'-rsiiy. 
VoL 1, No. 3: A New Genus t»f the Saxifra.ge Family, by Leroy A'mains 
and Rinio Bacigalupi ; Two New Downingias from (jregon, by Elmer f. 
Applegate; BYair New Idants from .San Diego County, Calibamia, by ira 
L. Wiggins. Pp. 89-102-f p'lates 5-ti. (Stanford University, Calif. : Stan- 
ford University Pre.s.s.) 50 cents. 

Stanford University Ihiblications. University Series : Biological 
Sciences. Vol. 5, No. 3 : The Principles of Systematic Entomology. By 
Prof. Gordon Floyd Ferris. Pp. 109. 2 dollars. Vol. 6, No. 1 : A 
Contribution toward a Monograph of the Adelginae (PliyUoxmidae) of 
North America. By Dr. P. N. Aiinand. Pp. 146. 2 dollars. (Stanford 
University, Calif. : Stanford University Press.) _ _ • 

Department of the Interior : U.S. Geological Survey. Bulletin SCO ; 
Geology and Mineral Deposits of Soutlieasteni Alaska. By A. F. Biid- 
dlington and Theodore Chapin. Pp, x-|-39S-i-22 plates, 85 cents. 
Bulletin 804 : Geology and Coal and Oil Resources of the Hanna and 
Carbon Basins, Carbon County, Wyoming, By C. E. Dobbin, C. IL 
Bowen and H. W. Hoots. Pp. \i-FSS-f 27 plates. 60 cents. Bulletin 
S12-A : The Forsyth Coal Field, Rosebud, Treasure and Big Horn 
Counties, Montana. By C. E. Dobbin. (Contriljutions Economic 
Geology, 1929, Part 2.) Pp. v-f 55 -f 10 plates. 20 cents. (Washington, 
I).C. : Government Printing Oliice.) . ^ 

Department of the Interior : U.S. Geological Survey. Water-Supply 
Paper 597-G : Problems of the Soft-Water Supply <.if the Dakota Sand- 
stone, with Special Refei‘enq.e to the Conditions at Canton, Soutli Dakota. 
By Oscar E. Meinzer. (Contributions to the Hydrology of the- United 
States, 1928.) Pp. ii -1-147-170-}- plate 20. Water-Supply Paper 597-E : 
Surface Water Supply of the Sacramento River Basin, California, 

1927. By H. D. McGlasliari. (Contriliutions to the Hydrology of the 
United States, 192S.) Pp. vi-f- 189-250. 10 cents. 'Water-Supply Paper 

oil ; Surface Water Supply of the United States, 1025. Part 11 : Pacihc 
Slope Basins in California. Pp. viii-f 383. 50 cents. Water-Supply 

Paper 612 : Surface Water Supply of the United States, 1925. Part 12 : 
North Pacific Slope Drainage Basnis. A : Pacific Basins in Washington 
and Upper Columbia River Basin. Pp. v-f- 160. 25 cents. (Washington, 
D.C. : Government Printing Office.) 


Diary of Societies. 


FRIDAY, January 3. 

Physical Society (at Imperial College of Science), at 5. 

:nstitotion of Mechanical Engineers, at 6.— Eng. Tiee-xidmiral R. W 
Skelton : Progress in Marine Engineering (Thomas Lowe Gray Lecture). 
NSTITUTION OF ELECTRICAL ENGINEERS (Meter and InstruTiieiit Section), 
at 7.— J. G. Wellings and 0. G. Mayo : Instrument Transformers. 
iOYAL Photographic Society of Great Britain (Pictorial Group- 
Informal Meeting), at 7. A m 

fuNioa Institution of Engineers (Informal Meeting), at 7.30.— F, T. 
Wood ; Sneedv Draughtsmanship. 


SATURDAY, 3 Am Any 4. 

Royal Institution of Great Britain (at Institution of Electrical 
Engineers), at 3.— S. R. K. Gian ville : How Things were done in 
Ancient Egypt (Christmas Lectures) (4) : Boats and Furniture. 
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MONDAY, JA^'lTA.RY 6. 

Koyal GEuraiAi’HicAL Sof'iETY (at vEolian Hali), at 3.30. — Major G. K. 

Cot'hran-Pat.ris.^k : seen from the Air (Christmas Lectures) (1). 

Institution- of Automobile Engineers (Western Centre) (at Merchant 
Yen tn n 'rs' Teehnicnl Coiie^j'e, Bristol), at 7. — W. L. Morgan: Organisa- 
tion orPutiiic .‘Service Motor Vehicle Repairs and Maintenance Systems. 
Bradford I’extile Society (at Midland Hotel, Bradford), at 7.30. — 
W. H. Ambler: .Single Dry Spun Yarns. 

Royal Institute r»F liiirnwH Architects, at 8. — Ur. R. Unwin: Regional 
Planning, witli Special ReltTeiice to Greater London. 

SociF/ry OF Cuemicuvl Intjustry (London Section) (at Chemical Society), 
at; s.~C. J. J. Fox : The Micelle Chemistry of Cellulose. — J. A. Pickard : 
Metatiitration. 

Twickenham Literary and Scientific Society (at Free Library, 
Twickenham), at S. — Dr. E. H. Rayner : Power Transmission at High 
Voltages. 

TUESDAY, January 7. 

Royal Institution of Great Britain (at Institution of Electrical 
Engineers),' at 3.— S. R. K. Glaiiville : How Things -were done in Ancient 
Egypt (Christmas Lectures) (5) : The Workshops. 

British Psychological Society (Education Section) (jointly with 
iSTursery School A.ssoeiation) (at University College), at 5.30. — Principles 
and Practice in Nursery School Education. — Mrs. S. Isaacs : What 
the Nursery School can do for the Young Child. — Miss Lillian de Lissa : 
Nursery School Aims and Problems. 

Ro yal Photographic Society of Great Britain (Pictorial Group), at 7. — 
L. Richmond : The Modern Tendency in Art. 

Institution of Automobile Engineers (Graduates’ Meeting) (at Broad- 
gate Cafe, Coventry), at 7.15.“J. R. Harnott : The Rigid Six-w'heeled 
Vehicle. 

Institution of Automobile Engineers (at Royal Society of Arts), at 
7.45.— T. W. Cooper: Roller Bearings. 

Tei.evision Society (at Engineers’ Club, Coventry Street), at 8. — W. S. 
Newton : Photographic Problems of Picture Telegraphy. 

WEDNESDAY, January 8. 

Geological Society of London, at 5.30.— Dr. Stanley Smith : On some 
Valentian Corals from Shropshire and Montgomeryshire ; with a Note 
on a New Stromatoporoid.— Dr. Stanley Smith : The Carboniferous 
Inliers at Codrington and Wick (Gloucestershire). 

Institution of Heating and Ventilating Engineers (at 20 Hart Street, 
W.C.l), 0. A. Mastennari ; Combustion, Wind and Flue Equip- 

ment. 

Electroplaters’ and Depositors’ Technical Society. — B. Downs : 
Electrolytic Gold Refining. 

THURSDAY, January 9. 

Royal Institution of Great Britain (at Institution of Electrical 
Engineers), at 3. — S. R. K. Glanville : How Things were done in 
Ancient Egypt (Christmas Lectures) (6) : Hieroglyphs. 

Linnean Society of London, at 5.— W. H. Thorpe: Further Notes on 
Biological Races in Eyponomeuta 'paddla (JArm.).—3. T. Cunningham: 
The Origin of Adaptations. 

Institution of Electrical Engineers, at 6.— T. W. Ross and H. G. 
Bell: Recent Developments in the Protection of Three-Phase Trans- 
mission Lines and Feeder.?. 

Royal Aeronautical Society (at Royal Society of Arts), at 6.30.— 
R. McKinnon Wood : The New American Wind Tunnel. 

Institution of Electrical Engineers (Mersey and North Wales (Liver- 
pool) Centre) (at Liverpool University), at 7- 
Royal Photographic Society of Great Britain (Colour Group- 
Informal Meeting), at 7.— F. W. Sharp: Dyebro. — F. R. Newens : A 
New Formula and Method for 3-eoloiir Carbo. 

Institution of Electrical Engineers (Dundee Sub-Centre) (at Uni- 
versity College, Dundee), at 7.30.— G. H. Chalmers: Lubrication. 
Institute of Metals (London Local Section) (at 83 Pall Mall), at 7.30.— 
G. Mortimer : The Aluminium Indu.stry. 

Society of Chemical Industry (Bristol Section) (at Bristol University), 
at 7.30. — F. G. Conyers : Wood Distillation. 

Oil and Colour Chemists’ Association, at 7.30. 

Institute of Brewing (North of England Section) (at Midland Hotel, 
Manchester).— Dr. L. H. Lampitt: The Historical Development of 
Work on Yeast. 

Institute of Chemistry.— Dr. A. M. Bronte: The Medical Witness. 
North-East Coast Institution of Engineers and Shipbuilders (Tees- 
Side Branch). — J. W. Hobson : Locomotives for Industrial Purposes 
and their Maintenance. ■ 

Institution of the Rubber Industry^ (Birmingham and. District 
Section) (at Grand Hotel, Birmingham). — H. Standring: Outstanding 
Features in the Progress of the Rubber Industry. 

FEIDAF, January 10. 

Roy-al Geographical Society (at iEolian Hall), at 3.30.— H. G. Watkins ; 

By Canoe and Dog Sledge in Labrador (Christmas Lectures) (2). 

Royal Society of Arts (Indian Section), at 4.30.— Sir Basil F. Blackett : 
The Economic Progress of India. 

Royal Astronomical Society, at 5.— E. A. Kreiken : The Frequency of 
Double Stars of • Different Spectral Type.? and Absolute Magnitudes.— 

J. Jackson : The Shortt Clocks of the Royal Observatory, Greenwich, 
with Special Reference to the Effect of Variation in Arc.— 11. Jones : 
Deviations from Boyle’s Law in Stellar Interiors. 

Malacological Society of London (in Zoological Department, University 
College), at 6. 

North-East Coast Institution of Engineers and Shipbuilders (at 
Mining Institute, Newcastle-upon-Tyne), at 6.— L. C. Burrill: Design 
and Construction of the Rail-ear-carrying Steamship Seatrain. 

Society of Chemical Industry (Manchester Section) (at Engineers’ 
Club, Manchester), at 7.— Dr. E. K. Rideal : Some Aspects of Surface 
Chemistry and their Industrial Implications. 

Institution of Electrical Engineers (North-Western Centre) (at Free 
Trade Hall, Manchester), at 7. — Capt. P. P. Bckersley : Broadcasting 
by Electric Wave.s (Faraday Lecture). 
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Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hall, Manche,ster), at 7.— Prof. T. P. Hilditeh : Recent Research on 
Fats bearing upon the Drying of Oils in Paint and Varnish. 

Geologists’ Association (at University College), at 7.30.— J. Pringle: 
The Geology of Ramsey Island (Pern.). — Papers to be taken as read: — 
The Palmobotany of the Kent Coalfield, Dr. R. Crookall and J. Pringle ; 
The Prejiaration of Thin Sections of Friable and Weathered Materials 
by Impregnation with Synthetic Resins, R. J. Schaffer and P. Hirst. 
Junior Institution ofBngineers, at 7.30.— H.^J. N. Riddle ; The Track 
Circuit in Railway Signalling. 

Society of Chemical Industry (Chemical Engineering Group) (at 
Burlington House), at 8.— J. R. Booer: Autogenous Welding in 
Chemical Works. 

Philological Society (at University College), at S. — G. G. Loane : 
Notes on N.E.D. 

Society of Chemical Industry (South Wales Section) (at Cardiff). — 
E. H. Williams : Graphitic Lubricants. 

PUBLIC LECTURE. 

TUESDAY, January 7. 

Philosophical Hall, Leeds, at 6. — E. G. Boulenger : Behind the Scenes 
of the Zoo Aquarium (Christmas Lecture). 

CONFERENCES. 

January 3. 

Medical Officers of Schools Association (at University College), at 

2.30. — K. D. Young : School Sanatoria. 

British Association for Physical Training (at University College), at 

6.30. — Dr. D. J. Jlarris : The Electrical Phenomena of Muscle. 

January 3 and 4. 

Science Masters’ Association (at Imperial College of Science). 

Friday, Jan. 3, at 9.30 a.m. — W. Corbridge : Lecture Demonstration on 
Some Home-Made Physical Apparatus. 

At 10.45 A.M. — Dr. J. 0. Munro : Industrial Biology (Lecture). 

At 12. — Prof. Truscott and others : Discussion on Openings for 
College Trained Men in the Mineral Industry. 

At 5.15. — Discussion with the Physical Society on Examinations in 
Practical Physics. 

At 8.15. — Discussion on School Certificate Biology. 

Saturday, Jan. 4.— Visits to the National Physical Laboratory and the 
Government Laboratory. 

Geographical Association (at London School of Economics). 

Friday, Jan. 3, at 10 a.m.— Discussions The Physical Basis of Geography 

in Independent Schools. Opened by B. B. Dickinson.— Geography and 
the Training of Teachers. Opened by T. Herdinan. 

At 11.30 A.M.— Col. H. L. Crosthwalt : Air Survey (Lantern Lecture). 
At 2.80.— The Geography I was Taught, by Members of the Associa- 
tion. 

Saturday, Jan. 4, at 10.30 a.m. — Sir E. J. Russell: Agricultural Develop- 
ments in South Africa (Lantern Lecture). 

At 11.45 A.M. —Dr. Vaughan Cornish : National Parks. 

January 6 and 7. 

Mathematical Association (Annual Meeting) (at London Day Training 
College). 

Monday, Jan. 6, at 4.— B. L. Gimson and others: Discussion on Arith- 
metic of Citizenship. 

At 5.30. — Prof. S. Chapman : The Use of Spherical Harmonic Func- 
tions in Mathematical Physics. 

Tuesday, Jan. 7, at 10 a.m. — G. W. Spriggs and others ; Discussion on 
Problems of Individual Education, with Special Reference to Work in 
Mathematics. 

At 11.45 A.M. — Prof. W. M. Roberts : Gunnery and some of its Mathe- 
matical Problems (Lecture). 

At 2.30.— Dr. W. F. Sheppard : Mathematics for Study of Frequency 
Statistics. . 

At 3.45. — Miss Hilda .P. Hudson and others: Discussion on The 
Mathematician in Ordinary Intercourse. 

January 7. . 

National Council for Mental Hy'-qiene (at University College), at 3.— 
Discussion : Preventable Mental and Physical Strains of School Life, 

EXHIBITION. 

January" 7, 8, and 9. 

Annual Exhibition of the Physical Society and the Optical Society 
(at Imperial College of Science), from 3 to 0, and from 7 to 10. 

Jan. 7, at 8. — Lord Rayleigh : Iridescent Colours in Nature from the 
Standpoint of Physical Optics (Lecture). 

Jan. 8. — S. G. Brown : Gyro Compasses for Gun-Fire Control (Lecture). 
Jan. 9.— Sir Ambrose Fleming : Television, Present and Future (Lecture). 
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School Certificate Biology. 

T here are incUcationy tlmt. in tin* not fardistant 
future, there may be removed from 01 ir eoiirses 
of education the re]>roae*h that iii England alone 
of practical^ all ci'viiised countries is it possible for 
a student at the age of eighteen or nineteen to leave 
school destitute of any teacliing in the funduiiieiital 
processes of life. Biology as a subject in the School 
Certificate Examinations has received attention at 
the Headmasters' Conference ; a report eon.t;uning 
suggestions for a syllabus has lately becui, puljlislu‘d 
by a committee of the British. Association ; and 
a committee appointed by British zo(.> legists “ to 
consider the position of animal biology in the school 
cnrriculiim and matters relating thereto lias also 
reported upon the subject. It is, too, a iKjpeful 
sign that nearly all exa-mining bodies granting 
school certificates now iiiclude biology among the 
examination subjects ; and further, that tlie 
number of candidates offering it, though still a very 
small percentage of the -wliole, sho^vs a steady in- 
crease. 

It is clear that in formulating a syllabus and in 
determining the scope of this examination, the 
opinion of those engaged in teaching biology at 
schools should carry great wcdglit. They are 
familiar with the conditions pre vailing in the schools ; 
and, far better than professors and lecturers at the 
universities, can judge not only ^vhat is feasible, 
but also what is witliin the mental reach of pupils 
at the age of sixteen or thereabouts. The Science 
Masters’ Association w'as thus w^eli advised in 
arranging a discussion on school certificate biology 
during its recent conference at the Imperial College 
of Science, and in endeavouring to secure a con- 
sensus of opinion regarding the purpose of such, 
biology and the character of the examination itself. 
The propositions laid down in order to focus dis- 
cussion were as follow's : 

{a) Biology should be a subject in ■which it is 
possible to obtain “ credits ”, and must not be re- 
garded as a “ soft option ” ; but nevertheless it is 
obvious that the same number of hours will never 
be allotted to it as to mathematics, languages, etc. 

(6) School Certificate Biology is intended to be 
for general education purposes, and not as a pre- 
paration for specialised Higher Certificate work. 

(c) The examining bodies should keep their de- 
tailed syllabuses as short and general as possible . 

(d) A knowledge of Chemical and Physical pro- 
cesses is not to be demanded except in so far as they 
are necessary for an elementary understanding of 
definite biological principles. 

(e) There should be no practical examination ; 
demonstration lectures taking the place of indi- 
vidual practical work. 
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(J) A syllabus slioiild iiiciucle : 

1. The fiiiidaiiiciital jiriiiciples of plaiit physio- 

logy ruHl ]')ru])agatioi], but without an}; un- 
iieeessar}' anatomical details. 

2. TIm^ elements of Iniman physiology and de- 

pendence of ail animal life on the green 
plant for its soiirce of energy. 

3. The carbon and nitrogen cycle, and the part 

played by bacteria and fungi in nature. 

4. Amceba, Hydra, and the Frog. (These should 

be the only actual animal types men- 
tioned.) 

5. Structure of a regular flower to show pollina- 

tion and fertilisation. 

6. An elementary knowledge of, at least, the 

evidences of Evolution, and the principles 
of Heredity. 

{g) Definite Field Work ” is impossible for 
boys at this stage during school hours. 

The suggested syllabus is commendably brief, 
and appears to include ail the essentials ; though 
teachers will probably allude to other than the 
three animals specified in (/) 4, and to some of the 
more striking irregular flowers when dealing with 
pollination ; and will find occasional expansion of 
this bare minimum desirable. There is clearly no 
intention to restrict the teacher rigidly to the 
scheduled items. 

The second of the above propositions (6) needs 
strong emphasis. In the past there has been too 
great a tendency to teach elementary science on 
lines suited to students destined later to specialise 
in science, and to disregard the fact that an enor- 
mous majority of the pu|)ils at this stage are not so 
destined. It is not unnatural for a teacher, especi- 
ally for a young one who has but recently com- 
pleted an advanced course at the university, to 
teach on the lines along which he himself, a special- 
ist, has been taught. But the temptation must be 
resisted. Prior to and up to the school certificate 
examination, all the science teaching should be 
solely for purposes of general education and culture. 
It should pave the way for the future citizen to 
take an intelligent interest in the progress of 
modern thought, and in social legislation, hygiene, 
and the general welfare of mankind ; and should 
render possible, nay j)robable, a fuller, happier life, 
a better use of the environment, and a keener 
appreciation of its beauty and mystery. 

These considerations, coupled with the reference 
to chemical and physical processes in the fourth 
proposition (d), raise the question — Is the present 
policy of allowing chemistry, physics, or biology to 
be offered as separate subjects in the school certi- 
ficate examinations wise and educationally sound ? 
Their very separation savours of specialisation. A 
candidate offering biology must have had some 
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instruction both in chemistry and in physics ; but 
the converse is not true — greatly to the loss of the 
candidates concerned. 

^ Now in other school certificate subjects candi- 
dates are really examined on work that has been 
spread over several years, dating back in some 
cases to the very commencement of their education, 
though perhaps pressure of the examination 
' screw ’ has been applied only for a year or tw'o 
preceding the examination. The above suggested 
syllabus, however, and some of those prescribed 
by examining bodies for other scientific subjects, 
can be covered satisfactorily in three or four terms, 
wdth a time-table allotment of about three hours 
per wnek. It would assuredly be preferable that 
the period during which the science has been 
studied should be more nearly commensurate with 
that pertaining to other subjects of the examina- 
tion. This end could be achieved if in the school 
certificate the only science allowed w’-ere ‘ general 
and if the ‘ general science ’ w^ere based on biology, 
broadly conceived as the science of life for all. 

The Science Masters’ Association’s syllabus 
affords abundant opportunity for digressions into 
the realms of chemistry and nearly all branches of 
physics. Such digressions might extend over 
several weeks, or even a whole term ; and would 
certainly provide ample material for individual 
experimental work. Even with the short sylla- 
bus suggested, the biology master worth his salt is 
bound to refer in teaching to a large number of 
topics that already find a place in the elementary 
text-books of chemistry and physics, for example, 
the properties of air and of water, oxidation, 
conservation of energy, and so on. Thus the di- 
gressions would have as their objective the elucida- 
tion of many of the properties of living matter, and 
the whole course would gain in coherence and in 
interest. Such a syllabus might well serve as the 
nucleus of a two-year or three-year course, accord- 
ing to the number of hours per week assigned in 
general science for the school certificate examina- 
tion. The standard, measured by the amount of 
ground covered, should be low ; but a high degree 
of accuracy should be demanded. It is only thus 
that sure foundations are laid. 

To carry out such a reform in the teaching will 
require careful co-ordination of the wmrk, and loyal 
co-operation among the teachers in each school. 
Such co-ordinated schemes of science teaching are, 
and have been for some years, in operation in 
nearly all the countries of western Europe, The 
like should surely not be beyond the organising 
ability of the schools and universities of England. 
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Statistical Method in the Social Sciences. 
The Statistical Method in Economics and Political 
Science : a Trealise on the Quantitative and Insti- 
tutional Ap2y'^oach to Social and Industrial Frob- \ 
lems. By Prof. P. Sargant Florence. (Inter- 
national Library of Psycliology, Philosophy and 
Scientific Method.) Pp. xxiv +52L (London : 
Kegan Paul and Co., Ltd. ; New YMrk : Har- 
court, Brace and Co., 1929.) 25-5. net. 

U NTIL just recently, statistics have not been 
regarded as a very essential part of economics 
or political science, or indeed of any of the social 
sciences, but have been looked upon as rather dull 
and drab accessories, to be relegated to the end of 
the book as mere appendices. There is scarcely a 
single table or diagram in any of the older classics, 
and although measurability, in Lord Kelvin’s well- 
known dictum, was supposed to be the hall mark of 
any true science, it w^as rather f urtively hoped that 
economics, at all events, if not the other members 
of the social group, could somehow be shuffled 
through the portals into the w'orld of science 
without possessing any great store of measurable 
data. 

There has been some improvement, during the 
last few years, in the introduction and use of 
statistical method in economics, but Prof. Sargant 
Florence is probably right in saying that attempts 
at the scientific study of mankind in the economic 
and political spheres have largely broken down 
owing to faulty liaison work between the non- 
statistical and the statistical methods of approach. 

'' The mathematical statistician is out of touch 
with the expert in a special field, and the experts, 
whether economists, political scientists, or socio- 
logists, generally fail to make use of statistical 
methods and busy themselves with repeating the 
same unverified hypotheses, or pitting one equally 
unverified hypothesis against another.” The trail 
so brilliantly blazed by Jevons has not been ade- 
quately followed up, and though there has been 
considerable advance in the study and appreciation 
of statistics and a vast output of statistical studies 
and compilations bearing more or less directly on 
different fields of economics, little real fusion of 
economic theory with measured observations has 
been achieved. There have been, it is true, some 
notable exceptions among the economists, such as 
H. L. Moore, Wesley Mitchell, Taussig, Cassel, 
Pigou, and Marshall, who have combined a pro- 
found knowledge of economic theory with sound 
statistical skill; but in the main, the argument 
holds that modern economics is still largely con- 
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cerned with the elabonitioii f>!* inon* r>r 
. theories ins 11 ffixleiitly vSii PI nab N‘l by vt‘i*iiiii,hF diitu. 

A further criticism which sccaiis well 
although it has always ber‘ii easy ciiniigh pile up 
I criticism against the ecfaioriiist and all liis ways, 
justifiable or not — is based on tiie attcuiipts tr> 
separate the ecoiioiiii,c from tlie ]joliticah and, to 
make two entirely distinct entities of ecorifunies and 
political science. For purposes of spialaiised st.iid\' 
this may be desirable, but. desfjite the di,(/t^ates of 
specialism, which may somotiiues bf^ followefl too 
I slavishly and fearfully, it cannot be too strongly 
I insisted that the social sciences at all e'vents should, 
so far as possible, be studied as oiifj. (JcrtMinl}' 
economics and political seien.ee earinr)t be separated 
for long, and this becomes rnoi’e clearly ap[airent 
when their statistical foundations and structure 
are envisaged. It is tlie su])reme merit of Prof. 
Sargant Florence, wl.icn planning liis great 'work, 
that he has co-ordinated and correlated in a won- 
derfully skilful manner, the highly complex data 
of economics and political science, and used the 
statistical approach for his purpose in such a way 
that the result is a triumph in homogeneity, a 
noble architectural pile, deeply impressing the 
observer with its massive strength, completeness, 
well-balanced proportions, and unity. 

Various devices have been sought, but seldom, 
found, for counteracting the evils of specialism in 
modern science, for providing a higher and more 
comprehensive view'point, for seeing a science or 
branch thereof in its remoter connexions, for co- 
ordinating related parts. Philosophy has some- 
times been called upon to fulfil this important role ; 
but that statistical method also could be used to 
serve the same end, though to a lesser degree, w- as 
an original and brilliant conception which Prof. 
Florence has worked out with indefatigable per- 
severance, amazing skill, and comprehensive grasp 
of a vast field in economics and political science. 
The expert statistician may not always agree with 
the author in certain details of technique, some of 
wfflich he himself admits may be heretical ; and 
truly, in such an elaborate technique, even though 
higher mathematics is eschewed, there are bound 
to be some controversial points for the hyper- 
critical specialist ; but for the general reader, for 
the general student of economics and political 
science, the work is invaluable as a veritable store- 
house of the latest research in statistical method as 
applied to these particular social sciences. It sums 
up the work of all the best authorities, but most of 
it is the author’s own, is fresh, original, stimulating, 
and written in that lucid and charming style that 




one has been left to expect from Prof. Florence. Its 
breadth and 1 boron gini ess are remarkable, for it is 
very nuK'h more than a mere text-book on statistical 
method. It is also a comprehensive treatise on 
economic and political science so far as these are 
amenable to statistical treatment, and the extent 
of that amenableness is much greater than is com- 
monly supposed, as ina}^ be gathered from the 
following brief summary of contents, taken from 
Chaps, i. and ii. : 

The function of economics and political science 
is the discoverj^ and study of fact in the indicative 
mood, free from moral implications, and from 
optative or imperative attitudes. Scientific kno\v- 
ledge must first be obtained before it can be applied 
to produce the results desired for the good of man- 
kind. 

In the pursuit of knowledge the primary function 
of statistics is to describe item facts summarily. 
Such descriptions may substitute experience for 
unfounded or ill-founded assumptions, and verify 
or refute economic or political theory, or suggest 
pertinent generalisations of their own for theory to 
interpret. The statistical approach can be shown 
to be not inferior to deductive reasoning as mental 
discipline. 

The focus and scope of economics and political 
science are described, and a further subdivision of 
the complete field is suggested into (a) economics ; 
(b) political science proper ; (c) political economics ; 
and (d) economic politics. This method of sub- 
dividing is perhaps open to criticism. Economic, 
political, and institutional inter-relations are next 
dealt with, thus completing Part I. In Part II. 
are described very fully the methods and technique 
of statistical measurement. The principles of 
classification and orientation demanded by quali- 
tative differences and complexities are given in 
Part III., together with the principles and pre- 
cautions to be observed in representing qualities 
through quantitative index numbers. This part 
includes a discussion of both statistical and non- 
statistical methods of causal interpretation, such 
as isolation of factors, experiment, and introspec- 
tion. In Part IV. we proceed to tackle the in- 
tricacies of economic theory, modified in certain 
important respects, especially in the direction of 
flexibility, in order to suit statistical requirements. 
The statistical approach starts from item facts, but 
may use established theories as plausible working 
hj^potheses. Eventually , statistically tested theories 
or theoretically interpretahle statistics may per- 
haps be found to rest upon a solid and exact 
physical or psycho-physiological basis. 

In political science there is no body of accepted 
theory but merely some structural and functional 
analysis, and the statistician must build up his own 
theories empirically by the correlation of varieties 
of structure, procedure, and transactions, and by 
the correlation of varieties of objectively dis- 
tinguishable procedures such as ruling, work- 
sharing, and msbiming. 
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It will be seen that Prof. Florence goes as deeply 
as is possible for a statistician to go in investigating 
the complex phenomena of mankind’s behaviour 
in the economic and political spheres, even to the 
extent of finding a measure for the psycho -physio- 
logical (Why not psychological simply ?) factors of 
exchange ; but since he has necessarily excluded all 
ethical and moral implications, as ruthlessly indeed 
as the American economist, General Walker, has 
done, and adhered faithfully to the indicative mood, 
the inquir}^ would seem to stop short at its most 
interesting and practically valuable stage. 

Presumably it is left for the social philosopher to 
expatiate in the optative mood, and the statesman 
in the imperative mood. The former, with out- 
stretched arms and' full of a burning zeal for the 
welfare of mankind, seeks persuasively to incul- 
cate political wisdom wherever this is to be found ; 
whilst the latter imperatively thunders forth his 
commands. Both should be as well grounded in 
the statistical approach to economics and political 
science as Prof. Florence, but is this possible ? Or 
is it too much to hope that Prof. Florence himself 
will work out for us the ethical and moral implica- 
tions, and supplement and co-ordinate such of 
these implications as are already scattered about in 
some of his other books, for example, in Econo- 
mics and Uplift”, continuing on a larger and more 
comprehensive scale the w^ork already begun by 
Sir Wilfrid Ashley, Prof. Cunningham, and one or 
two others ? This would be a real contribution to 
the clarification of politics, establishing it on a 
more scientific basis, and a contribution also to the 
true art of statesmanship which cannot possibly be 
considered apart from ethics and morals. Prof. 
Florence’s book raises numerous other questions of 
the utmost importance, discussion of which is pre- 
cluded by lack of space. 

Sterilisation as a Practical Eugenic 
Policy. 

Sterilisation for Human Betterment : a Summary of 
Results of 6000 Operations in Califorjida, 1909- 
1929. By E. S. Gosney and Dr. Paul Popenoe. 
(A Publication of the Human Betterment 
Foundation.) Pp. xviii -f 202. (New York : The 
Macmillan Co., 1929.) Ss. 6d. net. 

T his little book is a storehouse of information 
on the efforts which have been made in the 
United States to improve th6 human stock by 
sterilising the feeble-minded and the insane. It 
appears that although more Americano laws have 
been passed in about twenty states of the Union 
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providing for the legal sterilisation of sexual per- 
verts, and imbecile and insane patients in. public? 
institiitio,ns, these laws have been put into practical 
operation only in the State of California, so that in 
the book discussion is mainly concerned with the 
results obtained in that State. 

The justification for these attempts to aid Mature 
in eliminating the unfit is set forth in the introdiic- 
tioii. Amongst our unsentimental forefathers, no 
efforts -were made to keep alive w'eakly and diseased 
children, and Iie.nce the race was propagated only 
from its most vigorous members ; but nowadays, 
■when unrefl.ecting humanitarian sentiment is in 
fashion, all .babies are kept alive so far as medical 
science can avail, and this science is paid for by 
levying tribute on the thrifty and self-supporting. 
The result is that this section of society limits its 
offspring, and future generations are li,kely to be 
recruited not .from the fit but from the unfit. 

How' drastically and efficiently natural selection 
operated amongst the young in England during the 
eighteenth century may be gathered from figures 
given by Miss Biier in her book, '' Health, Wealth, 
and Population in the Early Days of the Industrial 
Eevoiution In 1730, out of all babies born in 
London, 74 per cent died before they were five 
years of age ; in 1750, 63 per cent died ; in 1770 the 
percentage was 50, and it did not sink to 30 until 
1833. The percentage was probably even higher 
in other parts of the countrjx The help given by j 
.hospitals, and later by the State, to indigent mothers 
has all growm up in the last century, so that the 
argument that because we have maintained a 
vigorous, enterprising, fighting race in these islands 
for eight hundred years since the Morman Conquest, 
we shall continue to do so, is not one for which 
there is any sound basis. 

It is, how^ever, not practical politics to suggest a 
return to the old plan of laissez-faire. How then 
shall the elimination of the unfit be promoted ? 
The authors of this book suggest ' by legalised 
sterilisation’. The method of sterilisation advo- 
cated is cutting the ducts (vasa deferentia in the 
male, and Eallopian tubes in the female) which 
convey the germ cells to the exterior. The authors 
point out that more than six thousand operations 
of this sort Have been already performed in Cali- 
fornia, and that only seven failures are recorded 
(three in males, four in females). The operation 
does not interfere with sexual desire or the per- 
formance of the sexual act. The genital organs in 
man, as in Vertebrata generally, have two functions, 
namely: (1) to produce the germ cells ; (2) to 
produce a hormone which diffuses through the 
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I discharge, the main portinii of whictli is constituted 
I b^' the prfistatii' s«*rctioii, arifl soine aiilljorities 
I hold that this secretion whcui absorbffi by the 
I femaie has an iiiiigoratiiex effecd on tlifMYaistiiiiiioiL 
I As to a woiiiaii, wlioii it becomes iic^cessary o.n. 

I account of timioiirs to remove the uterus, if a 
j portio.n of one of tiie ovaries is fsreseiw'cd and 
I sewui to the abdoi,iima.i w'all, this will prevent 
j t.he premature onset of the meiiofjaiise and ma.iii- 
I tain ill the patie..iit all. the f|ua.litit‘s of a young 
! waiiTian. 

But are insanity a.iid mental defect .liered.ita.ry ? 
.Some British autiiorities hold tlia.t in many cases 
they are not. So far as insanity is, concerned, 
however, there, is general agreement, as our 'aut.liors 
po.iiit out, that the condition known as ‘‘ dementia 
praicox ’ is the result of an inborn weakened, con- 
stitution, and that it ,is a mere question of time wffien 
it wdil ma.nifest itself in the life of th.e unfortunate 
individual who .has i.nlierited this constitution. . As 
to me.ntal defect, the argument that it is, sometimes 
not of hereditary origin, overlooks the consideration 
that ail ^ mutations of which mental defect is one, 
must ultimately have been" p,rociiiced by some 
external cause, and there is nothing to show that 
an ‘ accidental ’ mental defective will not propagate 
me.ntally defective children. In any event, even 
if a defective should produce healthy children, such 
a person , would make the w^orst possible parent to, 
carry out the duty of earing for and. traiiiiiig the 
children ; and it is a little too muc,h to ask the 
State to allow a defective to go on having, children 
on the chance of some of them being .normal, if the 
State has to support .them. all. 

Our, authors urge that sterilisation should , not 
be regarded', as a pimishmeiit but as a hygienic ■ 
measure ,; that defectives confined in asylums might 
he allowed out on condition of their' consenting to 
this operation. But whilst we agree that this 
argument is good so far as it goes, a httle reflection 
will show that it only touches the fringe of the 
problem. The defectives most dangerous to society 
are 'those who are never confined in institutions at 
all,! The high-grade defectives are just able to 
support themselves^ in the lowest paid .and most 
unskilled occupations, and no civilised government 
would take the responsibility of confining them, 
and so they go on propagating large families as 
stupid as themselves. As Mr. Lidbetter has shown, ^ 
it is from the ranks of just these classes that in the 

1 “ pauperism and Heredity ”, by E. J. Lidbetter, The Bugemes 
iSemew;, voL 14, p. 152 ; 1923. 
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last hundred years the majority of paupers and 

ciiriiirials of London lias been recruited. 

It seems to ns that- in tlie last resort eonipiilsory 
sterilisation uill have to be infiiGted as a penalty 
for tl;ie ecoiioniie sin of producing more children 
tliaii the pai'ents can support. Whether a man 
lias a large or a sin all family is — ^giveii a healthy 
wife — a matter of taste, so long as lie provides for 
his own children ; but wdieui he comes to the State 
and demands that it — that is to say, his neighbours 
■ — should support these cliiidreii, then the State can 
say, “ Very well — 'we shall help you with the family 
which you have, but if after this you have any more 
children you shall be sterilised ’h 

Before, how^ever, such an alternative is presented 
to any citizen, he may justly claim that he should 
receive instruction from the State in the means of 
birth-control. It is obviously unfair that such 
knowledge should he denied to the poor whilst it 
is easily accessible to the rich. It is often said, 
and with justice, that the great objection to birth- 
control is that the wrong people practise it. But 
this knowdedge once attained cannot be taken away ; 
the middle classes possess it and cannot be pre- 
vented from putting it into practice. If, however, 
the knowledge and practice of birth-control were 
widely spread among the working-class, there would 
be created sxich a resentment against the reckless 
production of children that the movement to 
establish compulsory sterilisation of the unfit would 
prove irresistible. E. W. MacBeide. 


Index Londinensis. 

Index Londinensis to Illustrations of Flowering 
Plants, Ferns and Fern Allies : being an emended 
and enlarged edition continued up to the end of the 
Year 1920 of PritzeVs Alphabetical Register of 
Representations of Floioering Plants and Ferns 
compiled from Botanical and Horticultural Publica- 
tions of the XVIIIth and XIXth Centuries. 
Prepared under the Auspices of the Eoyal Horti- 
cultural Society of London at the Royal Botanic 
Gardens, Kew, by 0. Stapf. Vol. 1. Pp. xx + 
547. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1929.) 105,s. net. 

I N 1855 Dr. G. A. Pritzel, who was keeper of the 
Royal Library at Berlin, brought out his well- 
known work, the '' Iconum Botanicarum Index 
locupletissmus ”, being what was then regarded 
as an exhaustive register of all known illustrations 
of Phanerogams and Vascular Cryptogams, chiefly 
from the time of Linnaeus onw^ards. 

The botanical and horticultural worlds are now 
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able to w’elcome (what has been long overdue) 
the publication of the first volume of an emended 
and enlarged edition of PritzeFs work, under the 
title of “ Index Londinensis to Illustrations of 
Flowering Plants, Ferns and Fern Allies”. The 
editor of this important work is Dr. Otto Stapf. 

About twenty years ago, the necessity of pre- 
paring a new edition of ‘ Pritzel ' became not only 
obvious, but also urgent. The council of the 
Royal Horticultural Society and Sir David Prain, 
the then director of the Royal Gardens, Kew, made 
an unsuccessful appeal for the necessary funds. 
However, in 1912 the sum of £250 from the profits 
of the International Horticultural Exhibition at 
Chelsea formed the nucleus of a fund which made 
possible the commencement of the work. About 
the year 1917 the Royal Horticultural Society 
began the task of organising the big undertaking 
which a revision of ‘ Pritzel ’ would naturally en- 
tail, and guaranteed the cost of the compilation, 
and at the same time received grateful help from 
contributors interested in the work. Two com- 
mittees were constituted to draw up a code of 
recommendations, as a result of which an honorary 
editor was appointed, and the work was started in 
July 1918 at the Herbarium of the Royal Gardens, 
Kew, where the director granted the use of a room 
and placed the resources of the library at the 
disposal of the staff. 

By the summer of 1927 a prospectus and proof - 
page of the new ‘ Index ’ were issued. At the same 
time, negotiations were carried on with the dele- 
gates of the Clarendon Press, Oxford, for the 
printing of the work. In the summer of 1928, the 
card manuscript of the first volume, comprising 
nearly 84,000 references to illustrations in various 
books and periodicals from all over the world, was 
in the hands of the printers. When the remaining 
five volumes are published, the total number of 
entries will amount to nearly half a million . 

As there were about 107,000 references in PritzeFs 
old ' Index the additional 380,000 consists of 
those which w^ere omitted by him and, added to 
these, the references to the pictorial literature 
published since 1865, the date of issue of the 
supplement to ' Pritzel b This will give some idea 
of the great scope of the work. The references are 
from all publications of post-Linnaean date, that 
is, from 1753, and extend so far as the ^^-ear 1920 
inclusive. (For example, there are 153 references 
to illustrations of the common daisy.) However, 
owing to the high quality of the pictures in certain 
books of pre-Linnsean date, such as Rumphius's 
“ Herbarium Amboinense ” (1741) and Rheede’s 
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“ Hortus Malabaricus ” (1686), these have been 
taken up, but not without the aid of certain modem 

commentaries on those works. 

The citations in the new ' Index ' are of illustra- 
tions of Phanerogams, ferns and fern allies, the 
lower Cryptogams being excluded. They represent 
'portraits’ of plants showing the habit, and of 
detached portions of a plant, and of such, details as 
help- to indicate t,he morphology of the yarious 
parts. But anatomical stnictiires and fossil plants 
are excluded . Although terat ologicai forms ( 'sports ’ , 

' monstrosities ’) are not, as a rule, admitted, they 
neyertheless very frequently occur, as no sharp line 
can possibly be drawn between normal and ab- 
normal structures. 

No distinction is made between illustrations of 
species, subspecies, varieties, or hybrids, so long 
as they are accompanied by scientific names, and 
figures having only a generic name are not admitted. 
Not more than four names (including the generic 
one) are used, for example, Acer pseudoplatanus 
quinquelohum claus%im. The spelling of plant 
names is in accord with the Latin as taught in 
modern schools, but uniformity is sought through- 
out ,* for example, of the two forms ' ceylanica ’ 
and ' zeylanica the former is always used, but 
the latter is given in a cross-reference. The 
authors of plant names have been quoted through- 
out, but absolute exactitude in all cases cannot 
be guaranteed, especially as regards the authors of 
varietal names 1 Certain symbols are used, for 
example, an asterisk {^') to denote a picture wholly, 
or in part, coloured ; a note of exclamation (!) to 
signify a ' sport ’ ; and ( x ) for a hybrid. The 
sequence is alphabetical for the generic and specific 
names and the minor grades, but is chronological 
for the references. In the matter of cross-references, 
it should be said in the first place that, as regards 
species, the names under illustrations are simply 
registered as they are found, no attempt being made 
to correct inaccuracies when such occur, except 
when they are obviously due to inadvertent slips. 
When, however, as sometimes happens, these | 
names are at variance with those which occur in 
the text, this fact is mentioned in the reference, 
and cross-references are introduced under the 
respective quotations. As regards genera ^ species 
are often put under generic names with which they 
have long ceased to be connected ; a system of 
cross-referencing has therefore been devised, based 
on Dalla Torre and Harms’ “ Genera Siphono- 
gamarum ” (1900-7), or, where this is out-of-date, 
on modern monographs or the editor’s personal 
knowledge. 
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The preface, by tlie president of tlio Tloyal 
Horticultural Societ}-, is in English o.ntl J.atiii. 
The editor’s iiitrodnctioii, giving a brief sketch of 
PritzeFs life and an account of the* S(;opo of the 
whole wwk, is in English only. Tlic^ k'ey to the 
use of the ' Index on account of its groat import- 
ance, has been printed in English, Frcuicli, and 
German. This is followed by a list of siibseiibers. 

Vol. 1 consists of 547 quarto pages aiirl contains 
. references to iiiiistratioiis from, Aa to Cuuf 
the letter C being t.hus split up between 1 and 
2. Five more volumes will appear in due course. 
The price of the work is £5 5s, peiv voluiiie. 

No one who has not been actually engaged in 
the task can adeqij.ately realise the enormous 
amount of work and t,hoiiglit wMeli the production 
of the manuscript of the ' Index ’ entails. The 
delegates to the Clarendon Press are to be con- 
gratulated on the admirable way in wbich it is 
being printed. While the ' Index ’ will scarcely be 
as useful to gardeners as 'would seem to have ■ been 
at first surmised by its promoters, it will be of 
undoubted utility to the editors of gardening 
journals, to universities, and in botanical libraries 
Hke those at Kew and South Kensington. 

If, henceforw^ard, the student in , botany or 
horticulture finds the task of turning up pictures 
of any particular plant or plants immensely easier 
than he ever did before, it will be due to the 
facilities provided by the “ Index Londinensis 

■ w, c. w. 


Physiological Mechanics of Piano-playing. 
The Physiological Mechanics of Piano Technique : 
an Experimental Study of the Nature of Muscular 
Action as used in Piano-playing^ and of the Effects 
thereof tipon the Piano Key and the Piano Tom, 
By Otto Ortmaim. (The International Library 
of Music.) Pp. XV +-395 +49 plates. (London : 
Kegan Paul and Co., Ltd. ; New York' : E. P. 
Dutton and Co., Inc,, 1929.) 21s. net. 
yi S a treatment of the physiological mechanics 
of the particular motions used in piano- 
playing, the present volume is of intrinsic interest 
to comparatively few^ scientific w^orkers. It is 
of much ■wider interest as an example of research 
involving more than one of the sciences. The 
dif&culties of such research due to the ever-increas- 
ing specialisation of research workers are frequently 
emphasised. The intensive cultivation of so many 
small branches of the separate sciences has, how- 
ever, the compensating advantage that in each 
the technique is so fully developed that, for 
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exa,mple, tlie iiiatiieiiiatical physicist may well 
find, as did Einstein, a special mathematics ready 
for ]:iis application, ■whilst tlie physiologist finds 
tliat the developioeiits of telephony provide him 
with eiectiical iiistriinieiits of remarkable sensi- 
tiveness. The fimclamental difficulty lies in getting 
in touch with the required developments of the 
unfamiliar science, and appears to indicate not 
only the increasing importance of adequate 
indexing and abstracting of scientific literature, 
but also the desirability of definite training of 
research workers in library technique. 

A good example is provided by this book. One 
wmuld not at first associate piano -playing with 
industrial fatigue problems, and yet Itenort No. 
14 of the Industrial Fatigue Research Board deals 
with ''Time and Motion Study’’, and from its 
detailed bibliography w^e soon find that even 
in 1915 an elegant method had already been devised 
to study the motions made by workers in factories. 
A tiny electric lamp attached to the moving limb 
is photographed stereoscopically to give a three- 
dimensional record of the ^ath^ the light is flashed 
on and ofi again rapidly at regular intervals to 
indicate the speed of motion along the path, and 
the constants of the circuit are adjusted to increase 
the difference in the rate of brightening and dulling 
of the lamp filament so as to indicate the direction 
of motion. It is disappointing, therefore, to find 
that the author of the work under notice uses 
merely ordinary photography of a continuously 
illuminated lamp attached to the pianist’s hand. 
Numerous records reproduced in the book might 
otherwise have yielded quantitative data. There 
is no section on motion study in the extensive 
eight-page bibliography. 

The difficulties of obtaining quantitative data 
on the actual muscular motion are very much 
greater. As is clearly explained in the text, one 
part of a large irregularly shaped muscle rnay 
under some conditions give obvious external 
changes of shape, whilst another part gives no 
such measurable change. From this it follows 
that precise deductions upon the movement of 
the whole muscle cannot be formed from observa- 
tions with any apparatus which makes contact 
with such a muscle at a selected small part of 
its surface. When, in addition, the contacting 
apparatus involves the use of the old tambour 
device (p. 106), the results are still more unsatis- 
factory, and it is well to emphasise that many of 
the displacement-time records reproduced in the 
book are more qualitative than quantitative. 

It is stated in the preface that the experimental 
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w^ork has occupied five years, and that a consider- 
able part of the time has been devoted to improve- 
ments in methods of recording. There is but 
little quantitative data given on the new methods, 
and the statement on p. 185 is surely a confession 
that the dynamograph w^as not alw^ays suited to 
the work. Whilst many interesting qualitative 
results are given, they are almost all to be found 
scattered elsewhere in the wnitings of pianists, 
and the value of the research would have been 
very considerably increased if the author, realising 
that his experiments were purely physical, had 
taken full advantage of superior methods of 
measuring already available to the physicist. 

The avoidance of references in the text to similar 
work by others is undesirable in a non-pedagogic 
scientific book, tending as it does to give a false 
impression of newness to the contents. There is 
an excellent subject -index, but no author -index. 

W. H. George. 


Our Bookshelf, 

Experimental Building Science. By J. Leask 
Manson and Francis E. Drury. Vol. 2 : Being 
an Introduction to Mechanics and its Applica- 
tion in the Design and Erection of Buildings. 
(The Cambridge Technical Series.) Pp. xiii 4- 468. 
(Cambridge : At the University Press, 1929.) 
185. net. 

Following the first volume under the same title, 
which dealt with the application of general ele- 
mentary science to building wnrk, the authors in 
this work have proceeded to develop the principles 
of mechanics relevant to the subject, including 
elasticity and strength of materials, and have 
applied them to the commoner forms of building 
construction, in such a way as to make their pre- 
sentation practical and easily intelligible, without 
too much academic treatment. The volume is in 
three sections. The first describes the general 
principles governing the equilibrium of s 3 ’'stems of 
forces and their application to framed structures, 
incidentally making reference to certain types of 
building plant which involve a consideration of 
forces in more than one plane. Section 2 is mainly 
concerned with the theoretical aspects of elastic 
bending in loaded beams, and Section 3 consists 
of a series of chapters devoted to a practical con- 
sideration of the foregoing principles in actual work. 

It will be seen that the ground covered is largely 
the same as that in other text-books, though not 
necessarily in a single volume, and the advantage 
in the present case is that the builder and the 
student of building construction are provided with 
a manual containing, in addition to the normal 
traditional matter of the subject, discussions of 
certain important problems which are perhaps more 
commonly associated with the province of struc- 
tural engineering, though the boundary between 
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the two departineiits is difficult eiiough to define. 
Reinforced concrete thus comes in for an appre- 
ciable and appropriate amount of attention. The 
calculation of stresses in the framed members of 
buildings, in which this composite material takes a 
leading place, it must be admitted, is now a vevy 
essential part of a knowledge of present-day building 
construction. 

The treatment of the various subjects is lucid 
and systematic, the figures clear, and the type all 
that can be desired. There is a serviceable index 
and a number of test problems with answers. 

B. C. 

Life mid Work in Prehistoric Times. By Prof. G. 
Renard. Translated by R. T. Clark. (The 
History of Civilisation Series.) Pp. viii +228 +9 
plates. (London : Kegan Paul and Co., Ltd. ; 
Hew York : Alfred A. Knopf, 1929.) 12^. M. 
net. 

It is some time since any work has appeared in 
English which has attempted a reconstruction of 
prehistoric times on the scale of M. Renard’s work, 
in fact, to find anything of analogous character 
approaching it in completeness, we must go back 
to the wnrk of Lord Avebury. British writers, in 
dealing with prehistory, however comprehensive 
their scope, have as a rule confined themselves for 
the most part to the more or less direct evidence 
of archseology and the relevant elements in geology 
and palaeontology, referring to the customs of 
modern primitives sparingly for illustration and 
elucidation only. M. Renard attempts a more 
synthetic treatment and draws largely on the data 
of ethnology and ethnography. He treats of both 
material culture and social organisation. In re- 
gard to the former, a more precise documentation 
would have been an advantage in many cases. 
For example, in the generalised account of the origin 
of cultivated plants, it would have added to the 
value for the reader for whom a book of this type 
was intended had the evidence for the probable 
origin of cultivated plants been cited more pre- 
cisely. The same appKes to domesticated animals, 
especially the dog and horse. In his account both 
of art and of personal adornment and clothing, 
M. Renard gives less weight to the influence of 
religion and magic than most archaeologists and 
ethnologists wmuid be prepared to allow. It is 
difficult to admit that tattooing, for example, is, 
either in origin or in practice, purely a matter of 
personal adornment! 

The Practice of Spectrum Analysis with Hilger In- 
struments : including a Note on the various Types 
of Emission S2)ectra. Compiled by F. Twyman. 
Fourth edition. Contributoi*s : Prof. E. H. da C. 
Andrade, Dr. Samuel Judd Lewis, D. M. Smith, 
S. Barratt, A. A. Fitch, J. W. Ryde. Pp. 39. 
(London : Adam Hilger, Ltd., 1929.) la. 6d. net. 
As the title suggests, this is a practical handbook, 
giving in detail the experimental procedure to be 
followed in the solution of various academic and 
industrial problems. The usual arc and spark 
methods receive full notice Mth numerous refer- 
ences to possible difficulties, for example, confusion 
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by adjacent lines ; it is shown how tliese iiia,y he 
avoided in ordinary practice. The exploded wire 
method for fine wires or filaments is described at 
length, showing, for example, how 0-2 |■)e^ cent of 
thorium in a tuiigsten filament may l.)c not only 
detected, but also determined, when the piece 
available is only 1*5 cm. long and weighs one-fifth 
of a milligram.. The application of the recently 
introduced ' R.U. Powder ' (Raies Uitimes) pre- 
pared so as to give under suitable conditions a 
composite spectrum exhibiting a small number, 
usually about seven, of the most persistent lines 
of about fifty elements, is demonstrated in the text 
and photographs. The purpose is to identify 
the chief lines of all the elements in a.sa-inpie by 
producing its spectrogram in juxtaposition with 
that of a portion of the R.U. powder. LTsefiil 
information is given on quantitative spectrum 
analysis as conducted without resort to special 
equipment. 

The chapter on the various types of spectrum 
discusses the theoretical bases on wdiich the prac- 
tical processes are formulated, and will be found 
both helpful and suggestive in the laboratory. 

Engineering for Masonry Dams. . By William 
Htcher Creager. Second edition. Pp. xiv + 294. 
(Hew York : John Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd., 1929.) 
20.S. net. 

The second edition of this text-book on masomy 
dams is a revision to date of the earlier volume 
(wffiich was reviewed in Hature of June 20, 1918, 
p. 301), with the deletion of certain obsolete matter 
and the inclusion of new" data and information, 
making a net enlargement of 57 pages. The 
chapter on details and accessories, in particular, 
has been extended so as to include a fuller descrip- 
tion of outlet control and floodgates. A quantity 
of relevant material has been incorporated wffiich is 
included in the hydro-electric handbook, by the 
same author jointly with ]\Ir. Justin, published in 
1927. 

The book is, of course, mainly a reflection of 
American practice, and in view of the attention 
which is being given on the w^estern side of the 
Atlantic to the development of w’-ater power and 
the impounding of w’^ater supplies for this and other 
purposes, the experience obtained and recorded in 
the volume is of no little interest and value to 
water engineers. B. C. 

The Purple Land : being the Narrative of one 
Richard Lamb^ s Adventures in the Banda Oriental^ 
in South America, as told by Himself. By 
W. H. Hudson. Pp. 368 + 13 plates. (London : 
Gerald Duckworth and Co., Ltd., 1929.) 155. net. 

Imagine Don Quixote with a dash of Scottish 
caution, and we have the beloved naturalist in 
Ms youth. His main concern is with the pretty 
girls of Uruguay, and his treatise should prove 
irresistible to all young biologists. Other scientific 
themes are carefully avoided, but there is all the 
fun of a comic revolution, which is tragic enough 
to draw tears — both sides of humour. It is a grand 
book, by one of the heroes of science. 
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Letters to the Editor, 

[The E(]ifor does nol hold himself responsible for 
o-pinirms expressed by his corresporidents. Neither 
can he ‘andertako to return^ nor to correspond with 
the tfjrders of, refected mamiscripts intended for this 
or any other part of ^’’atube. No notice is talcen 
of anonymous comm wnicaMons.] 

Aneiit Metameric Hydrogens. 

At tile recent aniiiA^ersary meeting of the Royal 
Societyj Sir Oliver Lodge, with his accustomed 
charming perspicacity, in moving the vote of thanks 
to the president, referred to the happy way in which 
he eiidea^voiirs to interpret to the old fogies the mystic 
feats of the jiiveiials who now soar into mathematical- 
physical empyreans not only beyond the reach but 
also beyond the comprehension of us weak ordinary 
mortals. Well might the Primate remark at the 
aimiversary dinner that the relations of religion 
and science have never been more cordial”. This is 
so — ^not because the clerics are being made wise by 
‘ science ’ but because its reputed followers are more 
and more walking in the clerical train and tending to 
write superstition for science. Nothing could be 
further from the truth than the Archbishop’s reported 
statement — “ that both religion and science had given 
up the bad habit of being dogmatic The mistake 
comes from the fact that, on both sides, the language 
used is so mystical that no one knows what it means : 
pure hyperbole is current in both camps. If coming 
together, it is because the body scientific is more and 
more being given over to dogma, doctrine and fashion, 
fast losing the sense of modesty and disregarding the 
Pauline mandate to — Prove all things ! ® 

The president, this year, has dwelt upon the picture 
the younger wiselings are drawing of the jinks and 
jazz indulged in, ‘ they guess by molecules so simple 
and staid as we have thought those of hydrogen to 
be. Granted the existence of two metameric forms 
of so primitive a molecule, attention may be directed 
to what is surprising (not the existence of varieties 
of the gas) — the observed prolonged stability of the 
one form and the influence of charcoal in ejecting 
its rapid transformation. Apparently, the change 
from one form into the other is no mere temperature 
nor time effect. Physicists are apt to pay no atten- 
tion to the process of change — they seem to have 
thermodynamic minds : theirs not to reason how. 
If the physicist have a living soul, it is on© that lacks 
the sense of purity ; he could never have paid so 
much attention to impure materials had he had one. 
Electricity just passes through a gas ; ^electrons are 
supposed to have no truck of convoy. The evidence 
that chemical change only takes place in a tripartite 
conducting circuit is not considered'; at most it is 
airily dismissed with a summary reference to ions — 
the^ pink silk stockings worn to-day throughout the 
‘ scientific ’ community — which not only can do no 
wrong but also are rated capable of anything and 
everything. 

A great number of instances of metameric change 
are Imown to us. One of the most fundamental is 
that of acetoacetic ether, a compound existing in two 
isodynamic forms, one a keto form containing the 
radicle * CHg * CO - , the other an enol form containing 
the isomeric group • CH : C(OH) • . In a highly 
purified state, these change so slowly that it is rational 
to assume that they would not change if : an 
inconceivable worldly condition. The passage from 
one into the other undoubtedly takes place under the 
influence of an electrolytic determinant, whereby CO 
becomes CX(OH) and X then walks away with an 
H from the contiguous CH 2 — or vice versa. I venture 
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to assert this and deny that mere kinetic collision can 

‘ do the trick . ... 

It has long been an article of faith in my religion, 
that spectral lines, and now even the assumed orbital 
shifts in electron-levels, are consequences of this order 
of process. Like Joan of Arc, I at times am told by 
‘ my voices ’. The process I contemplate is a sort 
of a kind of incarnation— mayhap resembling that of 
which Sir Oliver Lodge dreams. As he would say : 

‘ I don’t know ’. That one form of hydrogen should 
pass into the other when brought into contact with 
charcoal might, I suggest, be due to an electrolytic 
determinant at its surface. The condensation of a 
^ gas at the surface of charcoal is undoubtedly a chemical 
process, one to which arguments may be applied 
similar to those used by Aitken and others with refer- 
ence to the formation of Water (rain drops) from 
hydrone. The existence of two. forms of hydrogen 
in equilibrium makes no greater call upon my imagina- 
tion than does the passage of water into ice : being so 
familiar with the fact, we in no way regard the 
expansion as remarkable. Surely, there must be some 
great change in fundamental molecular contexture. 
Water, imfortunately, has no power to-day to sooth© 
the subsidised breast of the modern researcher : w© 
are only worried by it, if it come through our roof 
and the valleys are flooded : as it is so prone to fimc- 
tion in waves, perhaps wave mechanicians will some 
day deign to notice it. 

W© have long been aware that elementary mole- 
cules are not always fixed structures. In this con- 
nexion, Sir J ames Dewar’s remarkable but ^ little 
regarded observations upon the sudden change in the 
specific heats of many metals at liquid hydrogen 
temperatures are specially noteworthy. Whilst the 
soTcalled atomic heat (sp. ht. xat. wt.) is almost a 
constant at ordinary levels, the values vary periodic- 
ally at very low temperatures. The alkali metals 
alone seem to preserve their equanimity. I have 
always thought of such changes in elementary 
materials as evidence of the existence of metameric 
forms. 

Sir Ernest Rutherford speaks of a very weak 
coupling” between the two states of hydrogen. He 
also talks mysteriously of symmetrical and anti- 
symmetrical orbital wave functions. That so great a 
master of the art of simple expression should speak in 
terms so meaningless to most of us, I suppose comes 
from the fact that the language of wave mechanics 
cannot be translated down to our level. It cannot 
be that he has joined camp with the Jargonotropists, 
protpnotropist though he be. When we are sufficiently 
quantised to be hypnotised by such terms, doubtless 
w© shall all be worshippers of the new faith. We 
need, however, a little more instruction before con- 
firmation — it is difficult to recite a catechism in terms 
of an unknown tongue. 

Her© the question is perhaps pertinent— Have we 
a known tongue to-day ? I notice that the heading 
to Sir Ernest’s address is “ Recent Reactions between 
Theory and Experiment ”. Should we not read 
guess or speculation for theory ? Is not theory a 
sacred word, of sublime import, to be used only on 
royal occasions ? In Nature I fear it is almost 
systematically put to vulgar use — even by the great. 
Prof. Eddington, a master in the art of expression, 
in the issue of Nov. 30, speaks of proposing ‘‘ a 
theory ” of electronic charge— which is so little a 
theory that he gets a value of 136 one week and 137 
another. Remembering him as I do, as a most 
active member of the Astronomical Corps de Ballet 
that entertained us in 1914 on the way out to Australia, 

I can see him gaily dancing through the scale of 
numbers and giving us other values in weeks to 
come. I have been brought up to. regard a theory 
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as a body of establislied doctrine, not a shifting 
guesswork. In the same number of ISTature, in the 
review on the.“ Origin of Coral Reefs ”, the word is 
systematically perverted — it almost always is. I go 
among schoolmasters advocating scientific method : 
How am I to hold up my head when, in using words, 
my tribe is so careless ? We weigh things to the ^^th 
decimal — but rarely our words. Cannot we do some- 
thing by way of example, so that our youth may not 
always ‘ babel on ’ ? We have yet to learn to serve 
up our dish of science with proper trimmings. 

Even the word ‘ science ’ has no established 
meaning. In the introduction to his recently pub- 
lished all-comprehensive “ History of Science ”, Mr. 
W. C. D. Dampier-Whetham tells us that the English 
wurd science is used as a shortened term for natural 
science, though the nearest German equivalent, 
Wissefischaft, still includes all systematic study. 
Surely, this is wrong. ‘ Science ’ is ‘ the business of 
knowing ’ ; the production of knowledge ; truth of 
whatever kind. What some of us are trying to do 
is to exclude from it unnatural knowledge, as wms the 
desire of the early foimders of the Royal Society. 

Henry E. Armstrong. 


Early Rhodesian Gold. 

The preliminary report by Miss Caton Thompson 
and the letter from Prof. J. W. Gregory (Nature, 
Nov. 9) are of great interest to students of history. It 
is well to bring forward the contradictory evidence, 
as Prof. Gregory has done. In regard to the estimate 
of a gold production, in ancient or medieval days, 
amounting to £75,000,000, I venture to express a 
warning. The production and disposal of any such 
quantity of gold would have made a big stir at any 
time in the world’s history. Its commercial value in 
■medieval days, or earlier, would be, at least, twenty 
times its present value, and an addition of the equiva- 
lent of £1,500,000,000 to the world’s wealth would be 
a great event, would it not ? We have no whisper in 
historical records of any such contribution coming 
from the gold mines of any region before the Cali- 
fornian and Australian discoveries. The Spaniards 
obtained most of their South American gold from the 
graves, not the mines, of Peru, Colombia, and Vene- 
zuela. Again, £75,000,000 in gold represents a weight 
of 625 tons. 

As a mining engineer, informed concerning the 
Rhodesian mines, I beg to submit that the estimates 
made by Edwards, Hammond, or others should not 
be accepted by arehseologists, because they were made 
at a time when the Rhodesian diggings were being 
boomed on the London stock exchange. Such esti- 
mates have no value for the historian. The removal 
of 100,000,000 tons means the excavating of a vast 
number of cubic feet of rock ; Where is the evidence 
of such extensive work ? 

As to the ingot found in Falmouth harbour ; we 
have no evidence as to its Phoenician origin; the 
statement by Diodorus concerning the astragalos, or 
knuckle-bone, pattern has nothing to do with the 
Phoenicians ; he is referring to the tin trade of his 
own day, that is, about 25 b.o., when the tin was 
carried overland from Corbilo, at the mouth of the 
Loire, to Massilia, at the mouth of the Rhone. I 
have examined the Falmouth relic and I have seen 
a soapstone mould of a supposedly same type in the 
Bulawayo museum. They have nothing in common. 
The Falmouth ingot has a shape evidently suited for 
convenience in packing on horseback across Gaul. 
We have no proof that the Phoenicians mined Cor- 
nish tin or went thither to obtain it ; on the contrary, 
the evidence suggests that they traded with the 
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Veiieti, or their predecessors, at- the riiouth <>f the 
Loire, where, in Morbihan, they tliemsolves mined 
for tin, and profoabR also traded with iJie Britons, 
meeting them on the island of leti.-, as descri})t‘d by 
Diodorus, The supposed idc^ntiiy of iiif/ot inonlfls is 
to be taken no more seriously than the idea that 
phallic emblems necessarily signify Plaenician opera- 
tions at Zimbabwe. 

T. A. RigivABD. 

Faculty Club, 

University of California, 

Nov. 25, 1929. 


Dr. Rickard’s letter carries the weight of his high 
authority on early mining. Yet the estimates of the 
great gold output from Rhodesia were not made on ' 
the London Stock Exchange, but by responsible 
mining engineers who W€jre well acquainted -with the 
ancient workings. When discussing Telford Edv'ard’s 
estimate with the local authorit-ies in 1905, they 
expressed the view that his figure would liave to be 
increased owing to tlie discovery of many additional 
workings. In view of the size and niunber of the 
ancient mines, I felt that the excavation from them of 
100 million tons was not exaggerated. The workings 
are direct evidence of an output of gold which, as Dr. 
Rickard says, would have made a stir in the world. 
The discoveries at Ur and in Egy pt show that the people 
of those countries had tons and tons of gold. If the 
Rhodesian gold milling had been medieval, we should 
surely have evidence of it in the gold or by tradition. 

In view of the suggestion that the gold was 
mined in connexion with the Arab settlement of 
the East African coast, I recently asked Sir Robert 
Hamilton wliether he knew of any evidence of the 
Arabs there having had any large quantities of gold. 
He replied : “I have seen and myself collected a 
few gold and gold-inlaid ornaments on the coast ; 
some, the majority, were obviously not very old, 
being made out of sovereigns ; others were older, 
these mostly from Lamu and Patta, which generally 
appeared to be of Persian origin or design. In any 
case the amount was trifling. On the other hand, old 
swords and daggers, which are often treasured pos- 
[ sessions, are generally hilted and adorned with silver 
work of Arab origin. While there are traditions of 
wealth in ivory and slaves, I have never come across 
traditions of wealth in gold or of trading in gold, 
and so far as my reading of history goes I do not 
recollect any recorded accounts of the early European 
discoverers and explorers on the E. coast finding the 
Arabs in possession of wealth in the shape of gold 
nuggets, dust, or ornaments. The evidence is natur- 
ally defective and negative, but I should hesitate to 
believe that the medieval coast Arabs possessed gold 
in any quantity without a great deal more positive 
and convincing evidence than I have yet seen.” 

In reference to the Falmouth tin ingot, the stamp 
on it has been described as the mark of a Phoenician 
or Greek trader. The ingot wns accepted as Pliceni- 
eian by the best opinion of the time of its descrip- 
tion by Sir Henry James, for Lord Leighton, who 
was careful to obtain the best expert' advice, pictured 
it in his fresco in the Royal Exchange of the Phoeni- 
cians trading with the ancient Britons. Dr. Rickard 
remarks that this ingot and the Zimbabwe ingot- 
moulds have nothing in common. Their similar shape 
seemed to me so signifi.cant that I published out- 
line drawings of them, to show their resemblance, 
in Trans, Inst. Min. Eng., vol. 31, 1905-6, PL I. 
Figs. 2 and 3. The loss of the ingot near the entrance 
to Falmouth Harbour was attributed by Sir Henry 
James to the boat having been wrecked while seeking 
shelter there ‘ ‘ on its voyage coastways to Boulogne ’ ’ . 
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Some of the tin, for Plimnicia may have been carried 
across Gaul to Marseilles from the mouth of the 
Loire ; ]:)iit the use of the Boulogne route for the 
Cornish tin, has bee.n generally accepted. 

J. W. Gregory. 

4 Park Quadrant, 

Glasgow, C.3. 


The Product of the Radioactive Disintegration 
of Potassium. 

It has been sho-wii by numerous investigators that 
potassium and salts of potassium are radioactive, 
the activity being due to the emission of j8-particles 
by the atoms of potassium. In accordance with the 
radioactive displacement law, Hahn and Hothenbach 
{Phys. 20, p. 194 ; 1919) pointed out that this 

j8-transformation of potassium should result in the 
production of an isotope of calcium, without change 
in atomic weight. On the other hand, S. Rosseland 
(Zeit. /. Phys,, 14, p. 173 ; 1923) has put forward an 
ingenious suggestion which does not necessitate the 
production of a calcium isotope. Later, Hevesy and 
Logstrup {Zeit. anorg. Chem., 171, p. 1 ; 1928) showed 
experimentally that the radioactivity of potassium 
appears to be confined to the isotope of mass 41 ; 
Aston had previously shown that potassium consists 
of two isotopes of masses 3 9 and 41. If only the isotope 
of mass 41 is radioactive, Holmes and Lawson (Phil. 
Mag,^ 2, p. 1218 ; 1926) worked out the half -value 
period of this isotope, and on the basis of this result, 
Hevesy and Logstrup calculated that, if we assume 
the earth to have existed for 10^ years, about 0*001 of 
all the potassium in the earth must have been trans- 
formed into calcium of atomic weight 41. 

As a result of an examination carried out by one 
of us on a series of samples of micro dine from Miask 
(Urals), a variety has been fomid containing 11 per 
cent of potassium and only 0*042 per cent of calcium. 
In accordance with the calculations of Hevesy and 
Logstrup, there should be present in this mineral 
about 0*01 per cent of which has been generated 
from potassium during the life of the mineral, assumed 
to be 10® years. If the remainder of the caleiiun 
{0*03 per cent) were present in the mineral during its 
formation, and if it had the atomic weight of ordinary 
calcium (40*07), we have calculated that the total 
calcium in the above mineral should have an inter- 
mediate combining weight of 40*30. 

Through the kindness of Mr. SmolianinofE, director 
of the Mineralogical Museum of the First Moscow 
State University, we have been able to obtain a 
quantity of this mineral microcline, from which 
0* 15 gm. of CaO was extracted. After careful purifica- 
tion by repeated precipitation as CaSO^ and CaG 204 , 
in quartz vessels and using carefully purified reagents, 
the atomic weight of the resulting calcium was deter- 
mined by evaluation of the ratio CaCla = CaBr^, the 
weighings being accurate to 0*01mgm. Two determina- 
tions yielded concordant results, 40*21 and 40*24, as 
compared with the calculated value of 40*30. The 
slight discrepancy can be explained by the loss of part 
of the calcium during its long sojourn in the earth’s 
crust. 

In order to examine the accuracy of this method of 
determining the atomic weight and the efficiency of 
the method of purification, ordinary calcium (Merck’s 
‘ calcium carbonate ’) was mixed with salts of barium, 
strontium, magnesium, aluminium, and iron, and then 
extracted and purified by the same methods as had 
been used for the calcium from the microcline. The 
atomic weight of this calcium was then determined, 
and the results of three experiments gave respectively, 
40*06, 40*16, and 40*08, as compared with the value 
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40-07 of T. W. Richards. The mean of these three 
results is 40*10. 

It is our intention to continue this investigation, 
and to determine accurately the atomic weight of 
calcium from microcline, by using a larger quantity 
of the material. A. V. Frost. 

O. Frost. 

Vasily Island, 

Leningrad. 


We are indebted to the Editor of Nature for the 
privilege of reading the above interesting communica- 
tion, which, so far as it goes, seems to indicate a 
calcium isotope of mass 41 as the disintegration 
product of potassium. 

In view of the uu.certainty which is likely to arise 
from the use of so small a quantity of material 
(0*15 gm. CaO), and the rather large difference 
(0*1 unit) between the extreme values of their three 
determinations with ordinary calcium, we shall look 
forward with interest to the results of the authors’ 
projected work with larger quantities of material. 

The suggested explanation of the discrepancy 
between the experimental and calculated atomic 
weights of calcium from microcline would surely tend 
to make the experimental value higher instead of lower 
than the calculated value. It would be predominantly 
40*07 calcium that would be involved if calcium were 
lost during the life of the mineral. 

The calculated value of the atomic weight of the 
calcium from microcline is necessarily far from trust- 
worthy, as it involves not only the uncertainty of the 
disintegration constant of potassium, but also an 
undoubted error in the age assigned to the microcline. 
According to Backlund, the pegmatites of Miask are 
younger than the biotite-granite of the region and the 
cataclastie deformation that followed ; that is to say, 
they are a little younger than the orogenesis of 
Artinskian (Lower Permian) time. Stratigraphically 
they are directly Imown to be younger than the 
Middle Carboniferous. As von Biibnoff has pointed 
out, sedimentary deposits younger than the Middle 
Carboniferous are not known in the East Urals, and 
exact time definition is therefore not practicable. 

It is nevertheless clear that the age to be considered 
in making the atomic weight calculation should be not 
10® years, but rather less than 2 x 10^ years. Adopting 
the latter figure, the amoimt of Ca^^ in the extracted 
calcium from the microcline would be only 5 per cent 
as against 25 per cent previously assumed. It is here 
tacitly assumed that the average atomic weight of 
ordinary calcium was the same 2 x 10® years ago as it 
is now. There is no means of estimating the difference, 
but as it is in any case quite inappreciable, it may 
safely be ignored. For an age 2x10® years the atomic 
weight of the microcline calcium is calculated to be 
almost exactly 40*1. Arthur Holmes. 

Robert W. Lawson. 


Measurements of Noise by Means of a Tuning-fork* 

In recent work I have been assessing the loudness 
of certain noises by means of an audiometer of the 
type in which a note in a telephone earpiece over one 
ear is adjusted in loudness until it appears to be as 
loud as the noise observed by the other ear, or alter- 
natively, is just masked by it. For general observa- 
tions of everyday noise when the instrument is not at 
hand, I find it possible to use a tuning-fork on the 
same lines. The fork is struck in a standard mamier, 
and note is made of the time which elapses before the 
loudness of tbe fork, when placed as close to the ear 
as possible with the fiat of a prong facing the auditory 
meatus, falls to the loudness of the observed noise. 
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The total interval which elapses before the fork is 
masked by the noise is also taken for check purposes. 

Since the sensation-stimulus law of the ear and the 
law of decay of the fork vibrations are both practically 
logarithmic, it follows that equal intervals of time 
give approximately equal reductions in the loudness 
of the note from a struck fork. The fork actually used 
had a frequency of 640 vibrations per second. The 
intensity of the note when the fork was first struck 
was about 90 decibels ^ above the threshold and it 
died away to inaudibility in about 62 seconds. The 
average' rate of decay was thus about 1| decibels per 
second. Actually it was found that the decay of the 
fork was rather greater at large amplitudes than at 
small— a fact that may be associated with an observed 
drift in the performance of the fork during the months 
it has been in use. Since it was known that the pres- 


noLsy at Kingston as near Oxford finals in 3.,orifioin 
and had the general kaulness of cars mid 

buses. Experiments in the first mid lliirrl crmi- 
partments of a certain irain revealed that tlic* ncase 
levels w’ere about the same until the windows were 
closed, and then the iiist class cctnipartiriLent was defi- 
nitely the quieter by some 5 decibels or so. 

Loud radio speech at home corresponde<i with really 
loud conversation, and transmission through a 44 in. 
brick wall into an adjacent room reduced tiie level l>y 
some 30 decibels to that of I'atiier quiet conversation. 
In an interesting case where complaint wms made of 
the noise from a loud-speaker which coiiid be heard up 
and down a residential street, the loudness observed 
through open windtiws in a room in the house on tfic 
opposite side of the street was also f>f conversational 
level. The fatigue of eonversatifui in Inisy streets. 


LOUDjSTESS levels of various koises. 


Fork Loud- 
ness (Decibels 
above 
Threshold). 

At Home. 

In Street. 

In Vehicles. 

Miseeilaneous. 

130 




Threshold of painful 
sounds. 

120 





110 




Aero engine (10) (un- 
silenced). 

100 




Express train (12) 
(estimated). 

90 


Pneumatic drill (20). 

Tram on v. noisy 
rails. 

. . 5 

1 

80 

V. 1. radio music. 

Motor horn (20). 

Tube train. 

j 

70 

L. radio music. 

V. busy traffic, 
accelerating cars 
and buses. 

Bus top. Tram. 
Train (open win- 
dows). 

Electric train start- i 
ing. V. noisy res- 
taurant. Type- 
writer. 

60 

L. radio speech. 

Busy traffic. 

Saloon car (35 

m.p.h.). 


50 

Q. radio music. 
Conversation. 

Q. car. Q. street, 
behind Regent St, 

Train (windows 
shut), 1st class. 

'Moderate restaurant ! 
clatter. 

40 

L. whisper (5). 
V. q. radio. 

Saloon car (25 
m.p.h.). 

I Q. restaurant in 
Strand. : 

30 


Q. street, evening, no 
traffic, suburban. 

Walking on gravel. 
Rustle of leaves in 
wind. 1 

20 

Q. garden. 




10 

Q. whisper (5). 





(Q = quiet. L = loud. Figures in brackets are distances in feet from the source.) 


sure variation in the minimum sound of this pitch 
audible to the observer’s ear was about 1 millidyne 
per sq. cm., the scale of the loudness of the fork is an 
absolute one. 

By extrapolating an a;^proximately average linear 
relation found to exist for moderately loud noises 
between ‘ equality ’ results and ‘ masking ’ values, it 
was possible to use ‘ masking ’ values alone in assess- 
ing noises which were louder than the fork, and the 
scale was thus extended to 110 decibels above the 
threshold. 

A number of observations of the ordinary level of 
daily noise taken over a period of some months have 
been summarised in the table. It is not claimed that 
the table is complete, or that conditions were always 
average, but consistency and reasonableness were re- 
vealed when observations made over a period of some 
months were summarised. For example, an acceler- 
ating bus gave the same result when observed in 
Regent Street as when observed on a quiet night in 
Teddington. A really busy street was practically as 


1 A change of 1 decibel— a power step of fold of 
the order of the minimum difference in loudness detectable by the ear. 
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trams, buses, trains, and noisy restaurants, is to be 
expected from the fact that the level of noise is gener- 
ally greater than that of conversation. 

A, H. Davis. 

Physics Department, 

National Physical Laboratory, 

Teddington, Middlesex. 


Thames Floods and Pollution. 

The note on the Thames flood of 1928 (Natube, 
Jan. 4, p. 32) is of the very greatest topical interest, 
for not only have the recent December floods covered 
an unexpectedly large area, again submerging districts 
upon which council houses have been built, but they 
have also shown how river pollution must rapidly 
increase as fields get replaced by residential quarters 
with drainage systems far below the level of the river. 

According to the old order of Nature, flood -waters 
used to accumulate above Oxford, perhaps submerging 
the water-meadows for weeks at a time, but at any rate 
much water was there ponded, helping to save from 

.b2 
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serious flooding more valuable lower reaches of the 

Thames nearer London. Recent experiences seem to 
■show that the Conservators of the Thames are chang- 
ing this. By costly en],argements of weirs, channels, 
and bridges, tlie water is liniTied down from the upper 
■pastures on to the residential areas below. These 
areas, being land liable to flooding, would never have 
been built upon but for the optimistic parrot-cry of 
"No more floods wtienever some notable work of 
river engineering has been accomplished. Either in 
spite of what has been done, or in consequence of it, 
the failures have been so frequent and so costly, that 
the time is rijje for a thorough and scientific investi- 
gation of very complex problems that need never have 
arisen. The river is no longer adequate to meet all 
the requirements of those huge and increasing popu- 
lations that have settled within its watershed. It 
therefore becomes necessary to define the objects of 
primary importance that are served by the Thames, 
and what should be subordinated thereto. 

That there are good grounds for mistrust in the 
future is shown, by a recent publication, “ The 
Thames Valley from Cricklade to Staines ”, in which 
the urgent duty of the preservation of the beautiful 
and beloved ‘ landscape character ’ of the river is 
most strongly advocated. But it behoves a scientific 
statesman to approach the subject from a rather 
different point of view 

The essential of a river is not its setting, but its 
water. London draws a large percentage of its drink- 
ing water from the Thames. Oxford and Reading are 
equally dependent upon it. The few barges and 
fao Cories upon the upper reaches are surely matters 
of small consequence as compared with London’s 
need of pure water, Birmingham, Liverpool, Glasgow 
have all acquired Nature reserves as catchment basins 
for their water-supply, and take extraordinary pre- 
cautions to preserve the purity of their sources. 
Streams that are possible sources of pollution have 
been diverted, dwelling-houses have been pulled down, 
tenants have been evicted, the very hillsides have been 
rationed in the matter of grazing cattle. The result 
is a city supply of a beverage that is worth drinking. 
London has been strangely apathetic in the matter, 
with the result that she drinks the bath -water of 
other towns : indeed, much of her " water ’ is stuff to 
which that blessed word " effluent ’ has been applied 
several times over. Oxford drinks the effluent of 
factories on the upper Thames and its tributaries, and 
puts effluent back into the river at Kennington for the 
benefit of towns below. Similarly, Reading uses what 
it desires, and excretes an " effluent ’ for others. 
Finally, the water after final chlorination is served in 
the flat form familiar to the citizens of the capital city 
of the Empire. 

All through the drought of the past summer, the 
stagnant river had barely current enough to shift an 
oily scum, derived from motor boats and the washings 
of motor-cars. This scum is most harmful to bird and 
animal life, and is most deterrent to picnickers . During 
the past month the upper Thames has suffered pollu- 
tion through the gushing of sewage from low-lying 
drains into the Thames ; by the washing out of gas- 
water from a huge gasometer into the river — and water 
over which coal-gas has been standing is xjerhaps one 
of the most deadly of effluents to fish-life ; and by 
the unhindered flow of inky black effluent (untreated) 
from the refuse dumps of Oxford directly into the 
Thames. It is obvious that the river is also receiving 
water that has been slowly flowing over acres of 
manured allotment grounds, and through thousands 
of ill-kept back-yards of slum houses. Everything 
soluble, and much that can be carried in suspension, 
will go floating down stream to the intakes of the 


Water Board. We admire their assiduity m sterilising 
and their success in preparing drinking water from 
such polluted sources. . 

The real question to be settled is why precautions 
which are taken to preserve the purity of the water of 
Lake Nyriiwy or Lake Thirlmere should not be applied 
to the Thames. The scheme of confining the river to 
a narrow canal would be costly, inefficient, and inex- 
pedient, but the jireservation of a natural river flowing 
beside a definite flood -zone of water rneadows, free 
from exceptional sources of contamination, would be 
Nature’s own way of dealing with the needs of the 
TThQ/inos 

An independent potamological station for the 
scientific investigation of the Tharnes has often been 
suggested. It could perform a national service now. 

R. T. Guntheb. 


Visible Electron Diffraction. 

Until now diffraction of electrons has only been 
made evident by delicate electrometric measurements 
or by photographic exposures of several hours. I 
have succeeded for the first time in making visible 
on a fluorescent screen, diffraction rings produced by a 
crystalline powder. This latter is a thin film^ of zinc 
oxide obtained according to the process described by 
M. Ponte {Comptes rendus, 188, 244 ; Jan. 1929). This 
film is formed by an agglomeration of microcrystalline 
particles of smoke and possesses marked electrical 
conductivity. While working the tube, one can bring 
a given sample or a given area of the sample into the 



Fig. 1. — Diffraction rings of zinc oxide. 

V == 19 Ic.v. D = 13 cm. ; exposure == 10 seconds. 


path of the electron beam. With a current of some 
tenths of a milliampere and a voltage exceeding 8009 
volts between the cathode and the collimator tube, the 
two principal rings of zinc oxide are easily visible 
(Fig. 1). They are some tenths of a millimetre wide 
and some centimetres in diameter. 

One can follow on the screen their variation in 
diameter according to the voltage. The moving of a 
magnet near the tube displaced the entire diffraction 
pattern. Using ordinary ijhotographic x:>Iates, the 
necessary time exposure under 15 k.v. pressure does 
not exceed ten seconds. The law of M. Louis de Broglie 
is easily verified with an approximation of a few hun- 
dredths. The sight on the screen of movable rings 
of a variable diameter seems thus to jDrovide the most 
direct and convincing proof of crystalline electron 
diffraction. 

A. Dauvillieb. i 

Laboratoire de Recherches .Physiques 
sur les Rayons X, 

12 Rue Lord-Byron, 8e Arrt. 

Paris, Nov. 18. 
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Reflection of Protons from Galcite. 

I HAVE recently found tliat hydrogen canal rays give 
a complex reflection pattern when they are allowed to 
fall on a cleavage face of a calcite crystal at almost 
grazing incidence. Fig. 1 shows one of these patterns. 
The crystal ’was placed horizontall,y and was held by a 
wire spring bearing on the top. A narrow bundle of 
the rays struck the crystal underneath the wire, which 
was not in absolute contact with the crystal at the 
centre point. Some of the canal rays passed over the 

surface of the crys- 
tal without hitting 
it and fell on the 
photographic plate 
15-5 cm. distant, 
giving rise to the 
central spot seen in 
the lower i^art of 
Fig. 1. This spot 
appears white be- 
cause of solarisa- 
tion of the plate 
due to the concen- 
trate d neutral 
bundle. 

The upper part of the photograph shows positive 
particles reflected from the surface of the crystal. It 
consists of a series of curved and straight lines forming 
a regular pattern which is not perfectly symmetrical 
about the vertical axis. By increasing the angle of 
incidence the central spot was cut off and the figure 
was considerably altered. The figure has a certain 
resemblance to the secondary lines obtained by many 
authors with X-rays, using the rotating crystal method 
of analysis (Sir William Bragg ; ‘‘ An Introduction to 
Crystal Analysis ”, 1928, p. 38) ; however, the angular 
divergence of the original bundle was scarcely large 
enough to give the variation in the angular deflections 
actually observed, and the Bragg equation gives far 
smaller angles than 
those observed if w^e 
assume an equivalent 
wave-length from the 
de Broglie formula. A 
more promising in- 
terpretation is that 
the lines are due to 
diffraction of the rays 
at the two -dimen- 
sional gratings formed 
by the rows of atoms 
in the crystal sur- 
face. With the de 
Broglie wave- 
length, the angles deduced are of the right order of 
magnitude. 

By applying a magnetic field it was found that the 
whole pattern was shifted as shown in Fig. 2. The 
arrow shows the direction of the force on a positive 
particle, and its length indicates the distance in the 
figures that subtends an angle of 0-01 radian. As the 
blackeningof aphotographic plate by positive hydrogen 
canal rays is chiefly due to charged hydrogen atoms, 
we may conclude that the pattern is caxised by the 
impact of protons. The maximum potential on the 
discharge tube was approximately 40,000 volts, and a 
magnetic analysis showed that the positive ions were 
distributed over a considerable range of energies. 

Since the magnetic field does not destroy the lines, 
we may consider the different points as corresponding 
to particles of different velocities. A line is thus a 
velocity spectrum of the protons ; or, in terms of wave 
mechanics, a diffraction spectrum of their equivalent 
wave-lengths. It‘ is very significant that no xm- 
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deflected pattern was ohsta'vcfl, althuuiili in‘iitral 
hydrogen atoms are present in lartfe nuniberN in a ('anal 
ray beam. The tiieuries f>f wavr incehaiiie>^ ucaild 
not at present distinguish hetween the wav(‘-!iaitirths 
associated with a proton aial a lieiitral atom oJ the 
same velocity. A. J. Dempster. 

Kyei*son Physical! Lal^oratory, 

University of Chicago, Xov. 26, 


Nature of Disease- Producing Viruses, 

It has been pointed out on more? than one fjccasioii 
that, if filterable viruses constitute a groiqi of ultra,- 
microscopic organisms, it is remarkable that !io 
saproj)hytic forms are known, in Xature of Aug. 17 
last (p. 267), Dr. J. J. Davis questions the validity of 
this argument, at least in the })resent state of our 
knowledge. “Until viruses can be known otiior than 
by the eSects of their parasitism, it would seem to be 
quite impossible to detect corresponding bodies that 
are not parasitic,” he says, and until some method 
is devised by wUich the constituents of tlie virus can 
be recognised, it would seem to be useless to look for 
them”. 

In other groups of micro-organisms, however, 
numerous forms are knowai, which, though normaiiy 
parasitic, are yet facultative saprophytes which can 
be cultivated on artificial media as well as on their 
natural host. So far, however, no one has^ been able 
to cultivate a virus on an artificial medium. Re- 
inoeulation into the natural liost should provide a 
perfectly valid test for the success of such saprophytic 
cultivation if it occurred. There is thus a very distinct 
gap betireen the viruses and known types of living 
micro-organisms indicated here. 

Again, in the case of the normally saprophytic, 
bacteria almost on the borders of visibility can^ be 
cultivated on solid media, forming colonies visible 
even to the naked eye. But no colonies wliicii might 
be considered those of a saprophytic virus have ever 
been observed on artificial media, wdiether on agar, 
gelatine, or silica-gel. 

There are other facts which make it difficult to 
imagine the viruses as a group of micro-organisms o£ 
somewhat the type we know in the bacteria or pro^ 
tozoa, only much smaller in size. It would seem 
preferable, therefore, to keep an open mind for the 
present on the subject of what a virus really is, and to 
continue experimental work, rather than to postulate 
already a “ hypothetical intermediate combining 
molecular structure, metabolism, and reproduction ”, 
and to term it a vitamoL In fact it is difficult to see 
the distinction between uitamol Budi. virus, and the 
former term is objectionable in giving a certain 
definiteness of ideas as to structure which our present 
knowledge does not warrant. 

Geoffbey Samhel. 

Waite Agricultural Research Institute, 

University of Adelaide, 

South ikustralia. 


Some Bands of the Carbon Molecule. 

The spectrmn of a condensed discharge in hydro - 
carbons contains, besides the well-known CH and the 
Swan bands and some other less prominent bands, a 
strong system, the structure of whicli does not seem 
to have been investigated before. We were able to 
photograph these bands in the second and partly in 
the fourth order of a 21-£t. concave gloating, and could 
thus resolve completely the rotational fine structure. 
The bands have a very strong resemblance to the 
Swan bands and undoubtedly arise from the same 
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moieciiie. The bands iiivestiga,ted fit into the following 
scheme (wa.ve -lengths of the heads) : 


n' 

* 0 

1 

2 

3 

is 

1 

3852C 

3607-3 

4102-3 

3825-6 

4068-2 


3 1 

3399*8 

3592-9 

3398*1 

3587-7 

4041-9 


The seven bands given by figures printed in italics 
have been investigated for fine structure. Combina- 
tion relations prove the correctness of the scheme. 

Each band consists of two P- and two P-branches. 
Alternatively, the red and violet doublet components 
are missing. This fact, w^hich is very striking even on 
a rough inspection of the plates, proves that the bands 
must be due to a symmetrical molecule and that the 
nuclear spin of the atoms in cjiiestion is zero. There 
is therefore scarcely any other possibility but that 
the bands come from a C 2 -molecule, which has also 
been made responsible for the Swan bands. The lines 
are sharp and single, and our plates allow us to say 
with a very high degree of probability that three lines 
near the origin are missing. The terms can be repre- 
sented with great accuracy by the usual quadratic 
formula : const -f-PO’ +1)^ All these facts 

show that we have here a — >-111 transition, and we 
believe that the electron configuration (except, of 
course, the orientation of the spins) is the same as that 
of the terms of the Swan bands. 

The molecular constants calculated from these bands 
are very near to those of the Swan bands, but they 
can be obtained with much greater facility and 
accuracy because of the simpler structure of the bands. 
We give here the values of some of the constants. 
It is possible that the final values, which will be 
calculated with the help of the complete material, will 
be slightly different. 



B' 

B" 

J' 

J" 

OJq' 


f 1-7732 
1-7744 

1-60861 

1-6081/ 

15-62 

17-22 

1764-9 

•sn 311 ■ 

(Swan bands) 

j- 1-750 

1-626 

15-84 

17-03 

1752-4 


In this table B =hlS7r^J, J moment of inertia, ojq the 
difierence between the first and the second vibrational 
state, and vq the origin of the 0 — band. The con- 
stant a which determines the degree of coupling of 
the orbital moment of momentum to the nuclear axis 
and therefore the ‘ cr-doubling ’ is roughly 5*9 x 10^ 
for the initial and 1-3 x 10^ for the final state. 

Full particulars will be published elsewhere. 

G. H. Dibke. 

W. Lochtb Holtgbeven. 

Natuurkundig Laboratorium der 

Bijksuniversiteit, Groningen, Nov. 30. 


The Muscular Sense. 

In reference to the note by Prof . Fraser-Harris on 
the Subjective Demonstration of the Existence of the 
Muscular Sense in Natube of Nov. 23, 1 beg to point 
out that so far from the existence of this sense being 
demonstrated by the simple experiment he describes, 
he has really got no further than the indication of the 
nature of the problem. William James was well 
acquainted with such evidences, yet he decided that 
the muscular sense was a “ needless encumbrance 
My own position is different from both ; the muscrilar 
sense, or as I call it, the sense of effort, has an exist- 
ence, but the affirmation of Prof. Fraser-Harris or 
the denial of William J ames has no particular weight, 
as neither is based on any analysis oDa searching 
character. 
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The question is not whether a distinct sensation is 
perceptible in the act of raising the arm, as in the 
example of Prof. Fraser-Harris, but whether this 
sensation is determined by, and entirely explained 
by, the production of the efferent nervous stimulus 
necessary to activate the muscular system involved. 

The question of the sense of effort is one of the 
most elusive in the whole range of psychology, and I 
did not find it possible to offer a definite answer until 
I had completed the analysis which led to the forma- 
tion of the “Fundamental Processes of the Mind”. 
Once the meaning of these xjrocesses is grasped, such 
problems of psychology become susceptible of solution. 
A complete explanation on the physical side demands 
a minute examination of a long series of neurological 
phenomena. 

Nothing of this is suggested by Prof. Fraser-Harris, 
while on the part of William James, though he had 
intuitions of the necessity of ascertaining the Funda- 
mental Processes, he has not given us even the 
beginning of a valid analysis to that effect. Those 
who are interested will find that analysis set forth 
with the necessary rigour in my “ Principles of 
Psychology Arthur Lynch. 

Antrim Mansions, N.W. 


Occurrence of Cepedea in Frogs. 

Whilst examining a number of Rana temporaria 
for • intestinal protozoa recently, I encountered one 
single frog infested with a species of Cepedea (Protozoa, 
Ciliata, Opalinidse). So far as a survey of the available 
literature has revealed, the only previous record of 
the occurrence of a species of this genus in R. tern- 
poraria is that of Andre (Rev, Suisse de la Zoologie, 
vol. 21, p. 6, May 1913), who reports the occurrence 
of Cepedea dimidiata in frogs of this species obtained 
in Switzerland. 

The species recorded here has not yet been examined 
in sufficient detail to enable me to state whether 
it is C. dimidiata or not, though a 
cursory examination has shown it 
to differ appreciably in size from 
typical dimidiata obtained from 
Rana esculenta. Out of a large 
number of frogs obtained and ex- 
amined either by me or in the course of class work, 
no others have shown the presence of this species ; un- 
fortimately, I have not been able to determine the 
locality from which they were obtained, apart from 
the statement that they were collected in England. 

W. PvEBs Wright. 

The Victoria University of Manchester, 

Dec. 16. 


The Secondary Split in the Maturation Divisions 
of Liliaceous Plants. 

Arpropriate destaining in mid pachytene has 
disclosed two, and only two, rows of genes ; minute 
bodies nearly at the limit of microscopical vision. 
Kepeated observations have shown that the sets of 
four chromioles seen at late pachytene are united in 
two pairs, like two dumb-bells, one on each side of the 
primary split. Here the secondary split has not yet 
been completed. Observations of diplotene in Lilium, 
Fritillaria^ Kniphofia, and AZZiww have proved that 
there is only one split visible throughout, even at 
the nodes. Hence I agree with Gelei, who also made 
an intensive study of the pachytene stage, that the 
primary split alone opens out at diplotene. 

John Belling. 

Carnegie Institution of Washington, 

Department of Plant Biology, 

University of California, 

Berkeley, California, Nov. 13. 
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The Discovery of Tertiary 

By Prof. Heney Faieeield Osboey, Por.Mem.R.S., Besearcli Professor of Zoology, Coliiniljia IJniv't.'rsity, 
HoBoraiy Curator of Vertebrate Palaeontology, American Miiseiini of Natiirai History. 


T he discovery of Quaternary man was the 
central biological achievement of the nine- 
teenth ceiitiir}^ For twenty-four centuries the 
largely speculative idea of a natiiral rather than a 
supernatural origin of man had been slowly de- 
veloping through the observations of zoologists and 
the dissections of comparative anatomists. From 
the time of Anaximander (b.c. 547), of Galen 
(a.d. 131), of Leibniz (1700), of Biiffon (1755), of 
Goethe (1790), of Erasmus Darwin (1794), of 
Lamarck (1809), of Chambers (1844), of Leidy 
(1847-73) to that of Charles Darwin (1859-7i) 
one bit of evidence after another was added from 
comparative anatom}/", until in the sixteenth century 
comparative zoology contributed the strong likeness 
to man of the anthropoid apes — the chimpanzee 
and gorilla of Africa, the gibbon and orang of 
eastern Asia. The most significant and prophetic 
observations in comparative anatomy were those 
of Goethe in the discovery of a separate inter- 
maxillary bone in the upper jaw of man which both 
he and Leidy rightly interpreted as linking man 
with the apes and other primates in which the 
upper jaw is composed of two bones. Up to 1859, 
the relatively new science of palaeontology had thus 
far contributed nothing because the female Nean- 
derthal skull of Gibraltar in 1848 and the male 
Neanderthal calvarium of Germany in 1856 were 
misinterpreted by Virchow", Huxley, and other 
anatomists. 

I emphasise comparative anatomy and zoology, 
for as regards direct evidence our speculative 
position toward Tertiary man in 1929 is very much 
the same as Lamarck’s and Darwin’s speculative 
position toward Quaternary man betw"een 1809 and 
1871, because we are still largely dependent upon 
the facts afforded by comparative anatomy and 
comparative zoology, in the absence of direct palae- 
ontological evidence in Middle and Lower Tertiary 
time. This statement is not true as regards 
indirect evidence, for human palaeontology is now in 
a very strong position even to the very base of 
Quaternary time, a period estimated by geologists 
at 1,250,000 years. Fossil human remains of more 
than a hundred Quaternary individuals have been 
found, including : Palceanthropus NeandertJialensis 
of Neanderthal, 48 + ; Homo sapiens of Cro- 
Magnon and Chancellade, 42 ; 2 of the Trinil race 
of Java Fithecanthropiis erectus ; 2 oi the 

Piltdown race, Hoanthropus dawsoni ; 1 of the 

Heidelberg race, Palceanthropus Heidelbergensis, 
also 1 and possibly 2 more individuals recently 
reported by Freudenberg under the name Hemian- 
thropus ; 27 of the recently discovered Chinese 
Sinanthropus Pekinensis {SGhiosBeT, 1903 ; Zdansky, 
1926 ; Black, 1927-28). 

All these human fossils constitute a firm and 
broad human palseontoiogy for Quaternary time 

1 Eetiring presidential address delivered before tbe American 
Association for the Advancement of Science at Bes Moines on Dec. 
27 , 1929 . 
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and the close of Tertiary time. Eaeli generic name, 
for example, Pahmnthropus.Pithecantkmpns, Eomi- 
thropus, Sinanthropus, and Homo, deirionstrates an 
entirely distinct branch of the fossil liuiiian families 
of Quaternary time ; CNacb branch, is k'liowii to 
palasontologists as a phylum a,nd the special scientific 
analysis of these several branches Is terined phyla- 
geny, Phylogeiiy is a Felati\x=‘ly new and very 
important branch of biology, the |')ri neijiles of which 
were entirely unknown to Darviri (1859-71) and 
only in part known to Huxle}", as they are now 
revealed by the brilliant anrl \\T3r]d-\\'ide diseovories 
by invertebrate and vertebrate palaeontologists* 
My forecast of the Tertiary ana to in and ha I.) its of 
the ' dawn-man ’ is greatl}' iiitiiiericed b}' our direct 
knowledge of the phylogeny of other mammals. 

As Quaternary fossil man was th,e central bio- 
logical contribution of the nineteenth century, so 
Tertiary man constitutes the goal and peak of 
biological discovery in the twentieth century. Thus 
far I have been dealing with well-known facts 
because these Quaternary fossil men have become 
household words all over the world. On tiie other 
hand, the discussio,n of Tertiary man carries us 
into the unknown, into one of the most interesting 
fields of human speculation and anatomical con- 
troversy, into several divergent camp,s of human 
opinion and interpretation, along several great lines 
of comparative anatomy of the principal organs' 
concerned, namely, the brain, the skull and jaws, 
the limbs, the hands and feet. , Both wdth Lamarck, 
and Darwin the ape-men ’ descent was never more 
than a working hypothesis based i,ipon the closer 
approach of the anthropoid apes to man than that 
observed in an}" other group, for want of any 
positive data. Both Lamarck' and Darwin postu- 
lated a reversible evolution in function and structme 
whereby an animal with all the psychical, and 
anatomical adaptations of arboreal apes could 
secondarily take on a gradual ch|inge of habit and 
function .and gradually enter a new erect , career 
with radical changes in habit and in mind as well . 
as in the anatomy of Hmbs, hands, and feet. 
Darwin’s starting-point (1871), after picturing as 
our ancestor a 'hypothetical , ape not far from a 
primitive Miocene chimpanzee, concluded with the 
following ali-important sentence both as to habit 
and habitat : 

The foot ivas then prehensile, fudging from the 
condition of the great toe in the foetus ; and our pro- 
genitors, no doubt, were arboreal in their habits, and 
frequented some warm, forest-clad land. 

Slore, recently (August 1927), in his, presidential 
address to the British Association, Sir Arthur 
Keith summed up this hypothesis as follows : 

Date of Man’s Emebgbnce,. — It is useless to go to 
strata older than the Miocene in search of man’s 
emergence ; in such strata we have found only f ossjl 
traces of emerging anthropoids. All the evidence now 
at our disposal supports the conclusion that man has 
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arisen, as Lainarck and Darwin suspected., from an 
anthropoid ape not higher in the zoological scale than 
a chiin,|>anze(s a nr,} tliat the date at which human and 
ant]iro])oid lines (jf descent began to diverge lies near 
t.he beginning of the Miocene period. On our modest 
scale of reckoning, that gives man the respectable 
antiquity of about one million years. 

This Laiiiarck-Darwiii working hypothesis has 
been greatly strengthened and in large measure 
adopted by an arm^^ of human and comparative 
anatomists including all the leading and most 
brilliant men of our time, such as Sir Arthur Keith 
(1927), Prof. G. Elliot Smith (1926-29), Prof. 
William King Gregory, Dudley J. Morton, and 
Robert M. Yerkes, as well as by a host of other able 
but less widely knowm anatomists. So great has 
been the force of nearly unanimous adherence to 
the Lamarck- Darwin hypothesis that it has gained 


name and perhaps colour, the bearing of this case 
of precocious adaptation on human descent flashed 
across my mind, and before a meeting of the 
National Academy of Sciences I predicted that the 
greatest surprise in store for tw^entieth-century 
science would be in the discovery of a large-brained 
Tertiary man ! This anatomical prophecy has un- 
expectedly been confirmed by recent palseontological 
evidence that Eoanthropus, the ' dawn-man ’ of 
Sussex, is of Upper Pliocene or Tertiary age. 

The large brain of Eoanthropus suggests as onr 
first quota of counter evidence a review^ of our 
greatly enriched knowledge of the Quaternary 
fossil brain. 

Bbaust Subprises of Quatebnaby Discoveby. 

These surprises arise from the profound researches 
and independent discoveries of Dubois, Smith 



world- wide acceptance even among the most in- 
telligent scientists, as may be seen in passages in 
two outstanding works of the jjresent decade, 
Eddington’s “ The Nature of the Physical World ” 
(1928) and Jeans’s ''The Universe Around Us” 
'1^929). A parallel instance of the world-wide 
assumption of a working hypothesis is that of 
Lamarck’s hypothesis of the inheritance of acquired 
characters as the prime cause of evolution. Al- 
though never demonstrated, the Lamarckian hypo- 
thesis was uniyersally accepted until Weismanh 
gave it a death-blow in 1880. Such may be the fate 
of the ' ape-man ’ hypothesis. 

I w^as myself rather suddenly converted to the 
opposite ' dawm-man ’ hypothesis in a roundabout 
manner. When in 1919, after years of search, the 
American Museum discovered in Middle Pliocene 
time the complete skeleton of a horse named 
Pliohippus leidyanus, Si perfect horse in all except 


Woodward, Boule, Keith, McGregor, Black, 
Economo, and Leboucq, to which honour roll we 
should add Frederick Tilney’s " The Brain from 
Ape to Man ” (1928). The six outstanding points 
as to the brain are as follows: (1) that certain 
races of fossil man of the last 1,250,000 years had 
a brain cube equal to or greater than that of 
modern man ; (2) that the much despised cave man 
{Falceoanthropus) was inferior to ourselves neither 
in brain cube nor in hand ability, although far 
inferior to ourselves in civilisation ; (3) that certain 
of the cave men (Homo sap^e?is Cro-Magnon) were 
our superiors both in average brain capacity and in 
average artistic ability ; (4) that at the close of 
Tertiary time there lived a race (Eoanthropus 
dawsoni) with a brain cube equal to the minimum 
of that of the living Veddahs, Papuans, and native 
Australians ; (5) that the ratio of human brain 
weight to body weight in Quaternary time -was 
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apparently the same as it is to-day, namely, 1 : 50 
{Weber, 1896), in contrast to the anthropoid apes, 
i,n which it is as follows : 


Super-arboreal Gibbon of south-east 
Asia (130 gm.) 

Arboreal Chimpanzee of west Africa 

(412 gm.) 

Super-arboreal Orang of Borneo 
(400 gm.) . . ' . 

Terrestrio -arboreal Gorilla of central 
and west Africa (565 gm.) . 


Brain to 

body weight ratio. 

1 : 66 or 1 : 73 
1 : 51 or 1 : 61 
1 : 183 or 1 : 194 
1 : 150 or 1 • 200 


(6) as Dietrich has shown, Pithecanthropus, the 
Triiiil race of Java, is not an ancestral Pliocene type, 
as w^as formerly supposed, but a surviving mid- 
Pleistocene branch, the companion of a stegodont 
elephant ; the Trinil brain is a case of arrested 
development. 

The conclusion is inevitable that the main cubic 
evolution of the human brain took place during ante- 
cMent Tertiary time and not, as loe formerly thought, 
during the Quaternary age of man or Glacial period. 

These six points are supported by the following 
comparison : 

Brain 
cube 
in c.c. 

iSummit of Quaternary and Modern time : 

Homo sapiens, Cro-Magnon of Mentone . 1550 
Neanderthal Caveman, La 
Chapelle-aux- Saints 1530 

Homo sajnens, average modern Swiss . . 1467 

,, ,, average modern European . 1450 

,, ,, Alpine race of Czechoslovakia 1415 

,, ,, fossil Alpine race of Ofnet . 1400 

,, ,, native Australian race . 1310 

,, ,, native Indian Veddahs . 1250 

Mid-Quaternary : 

Pithecanthropus erectus (Trinil man of J ava) 940 
Summit of Tertiary : 

Eoanthropus dawsoni (Piltdowm Dawn Man) 1240 

Living Papuans of New Guinea . . .1236 


It is well knowm that the brain cube is not a 


trustworthy test of brain power or capacity, as 
Leboucq has recently pointed out in striking 
examples from recent times : 


Tourgenieff, Russian novelist . 
Cuvier, founder of palseontology 
Byron, poet . . . 

Gambetta, statesman 
Anatole France, litterateur 


Brain weight 
in grains. 

. 2,012 
. 1,829 
. 1,807 
. 1,246 

. 1,017 (to 1,317) 


Doubtiess this cube-versus -intelligence disparity in 
brain function also prevailed during the Quaternary 
age of man, although in the few fossil cases where 
comparison is possible we note a similar disparity 
between male and female brain weight. 

We must, therefore, adduce collateral and very 
substantial proof that Upper Tertiary man, whom 
we may provisionally designate ' the dawn man ’ 
after Smith Woodward’s well-chosen term Eoan- 
thropus, made highly intelligent use of his 1240-1300 
cubic brain measurement. 

This brings us to the most startling discovery of 
the twentieth century, the full significance of which 
we have only recently learned to estimate. 
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The First Pi^srnvE Disn >\-KKiKs «‘if 
TERiTAftY Max. 

Archaeologists are still dividfni as to limiiaii 
origin of eoliths, so that we cannot class these rude 
flints as positive (nidcnccn 

One of the most striking coiiicid(aiC{\s in the 
history of human pahoontology is that iii«iultitabk‘ 
flint implements of Tertiary man \rere discoverer! by 
J. Reid Moir on the e^ast coast of Anglia in. the year 
1909, and that in 1911, only two years latcut an 
i.ndubitable human skull an<l jaw <if viiat provt^s 
to be Tertiary man V'ere found in Piltrlown, 8ussex, 
by Charles .Dawson. It lias rec|uired eiglitetm years 
of resciarch by Moir anrl Smith Wr.xxiwaixl, airie(| 
by the most able arclneologists and anatomists of 
the world, to establish tlie thll signilicance of tliese 
epoch-making discoveries r»f 1909-11. By adding 
year by year impieuimit after ii]3[>le merit from two 
strata of ITppew idiocene lime, J. Reid. Mirir, 
originally an amateur cr)iIector of Ipswicli, has 
finally overcome all increrluiity and even hostility 
and has thorough K' established th.e Red Grag and 
sub-Red Crag strata of tlie Upper Plioce.ne coast' 
of Anglia as the site of a widespread and' higlily 
varied flint and .bone industry, i.nohiding the 
' eagle’s beak ’ (rostro -carinate), ‘ skin cutter 
' side scraper ‘ push plane ‘ borer ’ and ‘ chopper ’ 
and ' piercing tool all indicating.a race of hunters ' 
highly adept at flint flaking ; finally, for kiliihg 
purposes, a perfected ' sling-stone ranking as, a 
work of Paigeolithic art. 

Ail of these artefacts have been confirmed and 
recently embodied in .the Stone Age chronology of 
Abbe Henri Breiiil (December 1929). Breuil not only 
accepts the Tertiary age but also in Ms latest paper 
(December 1929) shifts the entire pre-Ghelleaii and 
Chelleaii flint industries from mid- Quaternary down 
into the base of Quaternaiy time, namely, into the 
first Interglacial or Mindel-Riss stage ; this obvi- 
ously shifts the pre-Chelieaii and Chellean fliiit- 
maMng design and intelligence down close to 
Tertiary time — in fact, some of Reid. Moir’s flints 
are identical with the Chellean artefacts. 

Meanwhile Osborn, by world-wide study of fossil 
elephants and niastodonts, has firmly established ■ 
these Reid Moir flint beds as of Upper. 'Pliocene .or 
close of Tertiary time, against the contention of the 
late Ray Lankester that these flints were early 
Pleistocene. Scarcely less positive is Osborn’s de- 
termination, with the aid of Reid Moir, Freudenberg 
of Heidelberg, Matsumoto, and Bather and Hop wuod 
of the British Museum., that the Piltdown race — 
Eoanthropus of Smith Woodward— is of^ 

Upper Pliocene Tertiary age rather than of Quater- 
nary age as formerly supposed. 

Both the Red Crag of Suffolk and the Piltdown 
beds of Sussex yield a very primitive species of 
elephant generally known as Elephas planifrons 
(first discovered (1858) by Falconer in the upper 
Smaliks of India), the migrations of which are now 
traced (Broom) from the Vaal River of South Africa 
northw^ard into Italy and England, far eastw^ard 
into India, wdth absolutely definite measurement and 
form of the enamelled ridge-plates of the grinding 
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teetli wiiicli in the elepha-iits and mammoths give 
us a new and quite dependable means of dating 
all the fossil man discoveries of Upper Tertiary to 
recent time. Upper Tertiary man is thereby shown 
to have been aai elephant Iiiinter, probably for bone 
and ivory as well as for flesh, more than a million 
years ago. This discovery also jjaves the way for 
the great inter- contiiientai migration routes and the 
African-Eurasian dispersal of man even in as re- 
mote a period as the Upper Pliocene. 

Ill view of the fact now established that even in 
the Upper Pliocene man w^as an extremely adept 
flint worker, with deft hands and fingers guided by 
an imaginative and intelligent forebrain, it seems 
probable that Upper Pliocene man, like his com- 
panion the Upper Pliocene elephant, was already 
a nomad and needed long and agile lower limbs as 
his only means of distant transportation. We are 
thereby forced to reconsider Darwin’s concept of 
the primitive ape-man as inhabiting a “ warm, 
forest-clad land 

Teavellhstg Limbs and Tool-making Hands, 

Fifty-eight years of incessant zoological and com- 
parative anatomical research have been focused 
upon the anatomy and embryology of the apes and 
man to find out the bearing of the recapitulation or 
biogenetic principle of Haeckel on the ancestral 
Tertiary hands and feet of man. Recently, Morton 
(1927), Schultze (1925-29), Straus (1927), Gregory 
(1925-29), Hrdlicka (1928), have devoted special 
memoirs to this problem, Straus summing up in the 
paraphrased words : The foot of embryonic man is 
of a structure unfitted for an upright terrestrial 
existence. It is in most characters not unlike that 
of an adult gorilla, although in some respects even 
more primitive than that of the largest anthropoid 
apes. The chief point of embryonic resemblance 
is in what Darwin termed ‘ the prehensile big toe 
but the palaeontologist Matthew (1928) has pointed 
out that all primitive Eocene mammals, both 
arboreal and terrestrial, had the big toe well set 
apart from the others. This stronghold of ‘ pre- 
hensile big toe ’ evidence, therefore, carries man 
far back of the highly specialised anthropoid ape 
big toe stage and tends to sustain the ‘ dawn man ’ 
contention that even the embryonic foot of man may 
date back to the more remote Upper Eocene time. 

This contention is even more strongly borne out 
by the embryonic human hand, in which there is no 
evidence whatever of having passed an anthropoid 
ape limb-grasping stage. , While the newest analysis 
of the embryonic hind hmbs may leave us in doubt 
as to a possible case of reversed evolution from the 
Miocene ape leg to the human stage, the human 
hand and the human brain, especially in the light 
of Eoanthropnis discoveries, seem to dissipate some 
of the doubts raised by the feet and strengthen, the 
new 'dawn man’ hypothesis of a very remote 
separation of our running and tool-making ancestors 
of the plateaux and savannas from the same great 
stock (Anthropoidea) which independently gave rise 
to the tree-loving anthropoids of the tropics. 

No one should misunderstand the ' dawn man ’ 
hypothesis I have been advocating in a series of 
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papers and addresses since April 7, 1927. I am not 
ignoring the strong evidence for an Eocene arboreal 
stage in our ancestry ; I am not ignoring the oyer- 
whelming evidence of a remote community origin 
between man and the anthropoid apes ; I am 
combating the special feature of the Lamarck- 
Darwdn hypothesis that man once passed into 
highly specialised arboreal adaptations attained by 
the Miocene apes ; finally, I am inclined to separate 
the human stock at a geologically earlier pre- 
Miocene period of anthropoid evolution. In the 
geological remoteness of this momentous separation 
of the ' dawm man ’ stock, we are aided by a mass 
of collateral evidence utterly unknown! in the time 
of Darwin. 

This brings us back to the sub -science of phylo- 
geny spoken of above, which, in popular terms, aims 
at the reconstruction of the family tree of man by 
principles recently discovered in the family trees of 
other mammals. 

New Principles oe Phylogeny applied to Man. 

First, we have discovered that the geological period 
of separation of the adaptively radiating branches 
in many families of mammals is of an antiquity 
undreamt of even a few decades ago. Even in 
Lower Eocene time, all the existing families of 
hoofed mammals, such as the horses, tapirs, rhino- 
ceroses and titanotheres, had widely separated from 
each other in tooth, limb, hand, and foot structure. 
Before the close of Eocene time, these branches 
were further subdivided into forest-loving and 
plateau-loving types ; in every branch the forest- 
loving types were stationary or regressive. Simi- 
larly, by the close of Eocene time the mastodont and 
elephant families are found widely separated into 
five greater branches (in Oligocene time there wDre 
numerous sub -branches and in Miocene time 
eighteen distinct branches). In the succeeding 
Oligocene time, we discover a sharp and world-wide 
division betw^een plateau-loving and forest-loving 
types ; in the forests remain all the backw-ard 
conservative types ; on the plateaux and uplands 
are found the alert progressive forward-looking 
types, including all the long hind-limbed bipedal 
animals adapted to rapid progression in an open or 
partly forested country. It is no exaggeration to 
say that at the dawn of Oligocene time all the 
plateau-loving animals are distinctly modernised 
both in habits and in bodily proportions. 

Is it likely that the primates alone escaped this 
divorce between backward, forest-loving life and 
forward, plateau, savanna and upland life, especially 
as Eocene forest areas in every continent began to 
contract and upland open plains and plateaux 
began to expand ? 

A second principle of modern phylogeny is that 
every ancestral stage, whether of horse, rhinoceros, 
or elephant (the three kinds of animals I have most 
intensively studied for the past thirty years), pre- 
serves the hundred per cent structural equipment for 
giving rise to its more recent or modernised de- 
scendants ; each branch has the potentiality of the 
remotest twigs of descent. Through change of 
function Nature may. transform an organ, but it 
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can never restore a single lost part, whether it be a 
lost tooth, a lost digit, a lost ankle bone or rib, a 
lost tendon or nerve. This is Dollo’s principle that 
the evolution of anatomical organs is never reversible 
even though the evolution of functions and habits is 
frequently reversible. On this principle the human 
hand could never reacquire the nerves, muscles, 
functions, freedom, flexibility, and separate imierva- 
tion lost in the highly specialised arboreal ape hand; 
the opposable human thumb could not spring back 
from the partly atrophied anthropoid ape thumb. 
Our quadrupedal ancestors certainly had a forefoot 
capable of developing into the human hand with 
its long flexible fingers separately innervated and 
its thumb which, as Erasmus Darwin postulated. 


tions rather than others iii icIapOve r<‘ar'Uf)US to 

changes of environiiKail : Ihi^' re-4s 

upon thousands of oIjNcrratioiis amoiei 
horses, titanotheres, and c‘le|haf]t< wlneli poive tliat 
parallel anatomical and J^^y(*^ik^‘d is 

traceable to germiiud coiiinmiiiiy origin. Tiio 
psychic resemblances of the apes'to man ain pariiy 
parallelisms, partly common iiilieritaiice {Ij^orkcsj. 
Teleogenesis is not to lie confused cut tier with the 
old ' teleology’ nor is it a re\'ival of a liypotheticul 
vitalism or internal perfecting teadmic.v. 

Finally, and perhaps frcmi glondular inijHihes 
(Keith), phylogeny provus that indf^pruideut «jI 
selection, of environment, of habit, ecTtaiii ]')liyla 
exhibit rapid or accelerated physical and loeiital 
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Fig. 2.— Osborn’s present theory'of the ascent and phylogeny of man. 


Left: Family of man (Hominidae), dividing into the Keanderthaloid and modern raeial stocks ; 
present geological location of the Piltdown, Heidelberg, Trinil, Keaiiderthal, and E.hod(.‘sian, fossil 
races Right: Family of the apes (Simiidse), including the Pliocene and Miocene dryopithecoids 
nearest the ancestral stock of the Anthropoidea, also the lines leading to the gorilla, orung, 
chimpanzee, and gibbon. Below; Anthropoidea, the common OHgocene ancestors of tiie Hormnidaj 
and of the Sirniidm. 


could reach the tip of each finger in turn, all 
depending upon separate innervation from special 
cell centres in the spinal cord and brain. Primitive 
man is not only a tool-making animal, he is also 
a music-making animal ; consider ‘Blind Tom ’, 
the negro musical genius of his day, who not only 
possessed an excellent finger technique but also a 
marvellous musical memory that enabled him after 
a single hearing to repeat elaborate piano composi- 
tions. In this human hand connexion let us recall 
also the researches of Sir Richard Paget in advocat- 
ing the gesture origin of human sjpeech, as gesture 
demands flexible fingers. 

Third, to this hundred per cent structural equip- 
ment of our remote ancestors phylogeny adds a 
hitherto unperceived germinal potentiality of 
specialisation along certain predetermined direc- 
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adaptation, w^hile others are held back. The 
creative brain, the tool-maldng hand, the fleet hind 
limb of man apparently combine in accelerated 
adaptation, while forest-loving primates advance 
much more slowly. 

Does not this unbiased survey of .recent dis- 
coveries in archasology, human and comparative 
palaeontology, human and comparative anatomy, 
compel us to reconsider the classic Darwin-Lamarck 
hypothesis and to substitute' a„ new .hypothesis,? 
The new hypothesis carries us into a geological 
antiquity hitherto undreamt of. Anthropology is 
forced to share with chemistry and physics entirely 
new notions of space and time. To my mind, the 
human brain is the most marvellous and roysterious 
object in the whole universe, and no geological period 
seems too long to allow for its natural evolution. 
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Acid Treatment of Burns. 


The Tannic 

B ITPvYS or scalds of relatively small areas of 
^tlie body freqiieiitly have*’ a fatal ending, 
especially in children, so that any method of treat- 
ment wliicli will reduce this mortality requires 
careful examination and adoption if proved success- 
ful. In 1925, E. 0. Davidson described a method 
of treatment by means of tannic acid which he 
had found reduced the mortality from these in- 
juries, and the treatment has been put to a critical 
test by W. C. Wilson in the ivards of the Royal 
Edinburgh Hospital for Sick Children and the Royal 
Infirmary, Edinburgh, with the result that the 
inortalitjr has been reduced to little more than a 
quarter of that observed in another comparable 
series of cases. ^ 

^ The course of events following a burn may be 
divided into four fairly ^ivell-defined stages. The 
first is the stage of reaction to the immediate 
effects of the injury or stage of initial shock ; its 
clinical features are prostration, low temperature 
and blood pressure, a small rapid pulse and cold 
skin. It is of nervous origin and is most often 
only slight in degree. After it has passed off the 
patient appears well for a time, but after about 12-24 
hours acute toxaemia or secondary shock appears 
and may be quickly fatal. The chief features of 
this stage are similar to those of the initial shock, 
but rapid shallow respiration, vomiting, restless- 
ness, and anxiety, changing to coma, may also be 
observed, and the temperature is frequently con- 
siderably elevated. The condition is similar to the 
secondary shock developing in severely wounded 
patients, which was proved by experiments carried 
out during the War to be due to the absorption 
into the circulation of toxins set free in severely 
damaged tissues, especially muscle. 

The work of Dale and his collaborators show^ed 
that typical secondary shock was produced by the 
intravenous injection of such a vasodilator as 
histamine, and that the vasodilator effects of tissue 
extracts could be matched by the injection of 
histamine and choline together. The isolation of 
histamine from muscle by W. V. Thorpe {Biochem. 
Joiir., Yol, 22, p. 94; 1928) was the final con- 
firmation of these experiments, whilst the work of 
Lewis and his collaborators showed that the re- 
sponses of the skin of man to injury and to the 
injection of minute doses of histamine were iden- 
tical. It may be considered as certain that second- 
ary shock is due to the absorption into the blood 
stream of some substance which is formed at the 
injured area itself ; Wilson suggests that it is p^^ob- 
ably a product of protein lysis ; it may quite pos- 
sibly be histamine itseff. 

The third stage is that of septic toxaemia and is 
only well developed clinically when there is severe 
infection of the injured area. The fourth and final 
stage is that of healing, and its duration depends 
largely on the depth of the lesion. First and second 
degree burns heal quickly and without the fotma- 

^ “ The Tannic Acid Treatment of Burns by W. C. Wilson Medical 
Research Uouneil ; Special K-eporfc Series, No. 141. Pp. 34. (London: 
H.xW. Stationery Office, 1929.) Ls-. net. ^ 
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tion of scar tissue ; in the third degree lesions the 
surface becomes covered with granulations over 
which the ejiithelium growls, leaving a supple and 
greyish-white scar : in deeper burns, or where sepsis 
has been a prominent feature, scar tissue develop- 
ment is more marked, and owing to its subsequent 
contraction, deformities and disabilities may follow. 

Each of the four clinical stages requires its own 
treatment. For a slight degree of primary shock 
no special treatment is necessary, but where it is 
severe, morphine should be given, artificial heat 
applied, and fluids administered. Local treatment 
is begun at the same time and involves cleansing 
and dressing of the injured area. To prevent 
secondary shock it is necessary to prevent the ab- 
sorption of the products of tissue breakdown : the 
only methods which have been at all successful 
have been excision of the burned area and coagula- 
tion of the damaged tissue by tannic acid. In the 
third stage the condition is that of a septic wound 
and fomentations and antiseptic dressings will be 
necessary, whilst during the healing stage special 
measures may be required to prevent contraction. 

Wilson gives a full description of the method 
of treatment by tannic acid, and includes in an 
appendix a description of its use in the first aid 
treatment of burns. In hospital the burned area 
is first cleansed with ether under general anaesthesia, 
either gas or oxygen (if shock is marked) or ether 
being administered. The area is then sprayed with 
a warm sterile 2-5 per cent aqueous solution of 
tannic acid, freshly prepared, and the parts dried 
in hot air under a bed-cage. The spraying is re- 
peated hourly until the area is covered with a firm 
browui layer of coagulated tissue : 8-12 applications 
may be necessary in burns of the second and third 
degrees. No dressings are required : if the wliole 
of the injured area cannot be exposed to the air, 
compresses of tannic acid are applied to the parts 
on which the patient lies. In most cases the co- 
agiilum is left until it peels off, leaving either 
a healed area or healthy granulations according 
to the depth of the burn. In no circumstances 
should a moist dressing be applied, since this pro- 
cedure results in the appearance of toxic signs and 
symptoms. 

In this study 117 children were treated by the 
tannic acid method between November 1925 and 
January 1929. The mortality w’^as IIT per cent, or 
in 105 children under ten years of age 10*5 per cent. 
In 300 cases under ten years treated by other 
methods, the mortality was 38*7 per cent. The 
percentage distribution of the mortality over the 
first three stages was, in the present series, 30*8, 
23*8, and 23*8, and in the previous series 2*5, 80, 
and 15 respectively. Thus the tannic acid method 
of treatment controls the acute toxaemia of the 
pcond stage, and by reducing the mortality due to 
it, brings into greater prominence the fatalities 
which occur at other stages : and in some instances 
these deaths w’-ere not directly connected with the 
injury. 

Resides reducing mortality, the treatment lessens 
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the severity of the ^ symptoms at all stages and tween :h3 and 60 per eeiif th the siirfhee is jiffedtHh 
promotes rapid healing : at the same time it per- the outcome deperids niaiiilv oo the {>f >epNj.s 

mits of the recovery of patients with involvement which develops and therctoif^ on the depth of tin 
of a considerable area of the body surface. Pre- lesion. With less than per cent of the siirfaee 

viously it was considered that burns of 30 per cent involved the prognosis is good, pi'ovirled ireatiiifnt 

of the body ^ surface in an adult and of 11-12 per is begun within a few Jnairs of injury, 

cent ill a child were almost certain to prove fatal. The results of this method f)f Ireatirient liave 

From the results obtained in this series of cases been so successful in the hands of Da\'idso!i and 
it may be concluded that involvement of more Wilson that it is tf) b(‘ hofjed that many other 
than 60 per cent of the surface in children will clinicians will try it out and find it CMpially satis- 
cause death from shock in a feiv hours : when be- factory. 


Obituary. 


Sir Henry Jackson, G.C.B., K.C.V.O., F.R.S. 

T he death of Admiral of the Fleet Sir Henry 
Jackson on Dec. 14 has caused deep regret in 
both naval and scientific circles. His courtesy, his 
charm of manner, his unswerving devotion to duty, 
and the sweet simplicity of his nature endeared 
him in an extraordinary degree to all with wdiom 
he came into contact. The recollection of their 
association with him will be a treasured memory to 
many throughout their lives. 

Henry Bradwardine Jackson was born at 
Barnsley in 1855 and entered the Navy in December 
1866. During 1878 and 1879 he served on the 
African station and took part in the Zulu War. On 
returning to England he was appointed to the 
Vernon, w^here he qualified as a torpedo-lieutenant 
and remained there three and a half years. About 
this time he was sent by the Admiralty to study 
torpedo design and construction at the Whitehead 
establishment at Fiume. 

In 1891 the Navy was seeking some means by 
which a torpedo boat could announce her approach 
to a friendly ship, and the idea first came to Sir 
Henry Jackson of employing Hertzian waves as a 
means of communication for this purpose. He 
w^as then at sea and was unable to put his ideas 
into a practical form until in 1895, when in com- 
mand of the Defiance, he read of some experiments 
by Dr. (now Sir Jagadis) Bose on coherers. Having 
obtained a satisfactory coherer, he managed in this 
year to effect communication by electromagnetic 
radiation from one end of his ship to the other. 
During the next two years he continued his experi- 
ments with increasing success. On Sept. 1, 1896, 
he first met Mr. Marconi, and the two pioneers of 
radio -telegraphy kept in close touch and gave each 
other much mutual assistance until Sir Henry 
Jackson was appointed Naval Attache in Paris 
early in 1897. 

In 1899 Sir Henry Jackson was appointed to 
command the FwZca^i, and in 1900 wireless tele- 
graphy received definite recognition in the Navy, 
a contract being placed with the Marconi Company 
for the supply of installations to a number of His 
Majesty’s ships. The new means of communica- 
tion w'as employed with considerable success in 
naval manoeuvres in that year. From this time 
to his promotion to flag rank in 1908, Sir Henry 
Jackson remained generally responsible for the 
development of radio-telegraphy in the Navy. 
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His own researches were niainl}” on the lilies <J 
improving methods of tuning and the study <rf the 
effects of land screening, the interfenuice of ut- 
mospheiics, and the iiifliu-nc'e of nieteoroloidcal 
conditions on radio coininunieations. 

In 1901 Sir Henry Jackson ^vas elected a fellow 
of the Royal Society, and in the next year com- 
municated to the Froceedi ngs of the Society a. paper 
entitled ‘’On Some Phenomena atl’eeting the Trans- 
mission of Electric IVaves over the Surface of Sea 
and Earth”. This is now a classical paper and 
v^ell illustrates the careful and methodical manner 
in which Sir Henry Jackson alwa 3 'S made and 
recorded his observations. In modern radio re- 
search, in particular on wave propagation, much 
attention is given to the results of the miitiiai in- 
terference of several waves arriving at a point with 
various phase differences. In this connexion it 
is interesting to note that Sir Henry Jackson 
observed the zones of weak signals ; for lie ivrote : 
“ This phenomenon manifests itself by the gradual 
weakening and occasionally by the total cessation 
of signals, as the distance of two ships increases, 
up to a certain point, and their reappearance as 
the distance is fiirtlier increased ”. He went on to 
say that he considered this effect iv as due to want 
of s^mchronism in the oscillator}.^ discharge between 
the spark balls of his transmitter, so that there was 
a change in frequency between the successive dis- 
charges of the transmitter. This, he pointed out, 
would produce successive oscillations out of phase 
with each other which w^ould at one point annul 
each other, while at a further distance they ivoiild 
reinforce each other. 

In 1905, Lord Fisher, under wLom Sir Henry 
Jackson had served in the Mediterranean, appointed 
him Third Sea Lord and Controller. In this post 
his scientific qualifications made him specially 
suited to take charge of the application of science 
to the practical work of the Fleet at a time when the 
design and equipment of warships were undergoing 
rapid development and improvement. 

At the beginning of the War, Sir Henry Jackson 
was retained at the Admiralty, working in con- 
junction with the War Staff, and was appointed 
First Sea Lord on May 23, 1915, when Lord Fisher 
left the Admiralty. He held this high office until 
December 1916. During this period he worked 
n complete harmony with Lord Jellicoe, and the 
foundations were laid for various schemes for 
fighting the submarine menace, including the raid 
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on Zc^ebriigge, w'liie]:i were to be brought to fruition 
later. During Sir Henry Jackson’s period of 
service as First Sea Lord the Battle of Jutland was 
fought. In this connexion it is interesting to 
notice the faith he a.lwa3^s had in wireless methods. 
During the discussion at the Institution of Elec- 
trical Engineers of a paper by Capt. Round on 
radio directioii-fiiidiiig, he revealed that the evid- 
ence which finally convinced him that the German 
High Sea Fleet was really coming out was the 
observation made by a radio direction-finding 
station of a change of bearing of 5° in the position 
of a German battleship. 

After rendering invaluable service to the nation, 
Sir Henry Jackson was promoted Admiral of the 
Fleet in 1916. From April 1917 to July 1919 he 
had the honour of serving as First and Principal 
Aide-de-Camp to the King. He retired from the 
Navy in July 1924. 

In 1920 the Lord President of the Council ap- 
pointed Sir Henry Jackson as the first chairman 
of the Radio Research Board of the Department of 
Scientific and Industrial Research. At the time of 
the formation of the Board the rapid development 
of radio communications had caused technical 
application to outstrip fundamental knowledge of 
the subject. The taking up once more of the 
scientific aspects of radio -telegraphy was a task 
which was completely congenial to Sir Henry 
Jackson. Under his guidance, more than one 
hundred important papers have been published 
dealing with such subjects as the propagation of 
waves, the nature and origin of atmospherics, radio 
direction-finding, and the measurement of electrical 
quantities at high frequencies. It is characteristic 
of him that although he gave his personal attention 
to the work described, yet he never desired to 
claim personal scientific credit for any of the results 
obtained. His helpful and kindly criticism, and 
his generous spirit, had the inevitable result of 
creating feelings of the utmost devotion in the 
staff whose work he supervised. In 1926 the Royal 
Society awarded him the Hughes medal in recog- 
nition of the high merit of his work. This honour 
gave him very great gratification. 

In addition to supervising the work of the Radio 
Research Board, Sir Henry Jackson did much 
private experimenting. With apparatus of his 
own design and manufacture he carried out pioneer 
work on the reception of short waves. Some of 
his most striking results in this connexion were 
referred to by him in a contribution to a discussion 
arranged by the Royal Society on the electrical 
state of the upper atmosphere. 

Sir Henry Jackson was secretary, and later 
chairman, of the British National Committee on 
Radio-Telegraphy formed a few years ago under the 
auspices of the Royal Society, in connexion with 
the International Union for Scientific Radio- 
Telegraphy. His contributions to the meetings of 
the general assemblies of the Union had the result 
of placing British prestige in the scientific aspects 
of radio-telegraphy on a very high level. 

In 1890 Sir Henry Jackson married Alice, 
daughter of Mr. 8. H. Burbury, F.R.S. The Bur- 
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bury family were also pioneers in radio -telegraphy 
and*" many early experiments were carried out by 
them and Sir *Henry Jackson in the grounds of 
their house in YorksJaire. 

Sir Henry Jackson was a member of the In- 
stitution of Electrical Engineers, honorary^ vice- 
president of the Institution of Naval Architects, 
honorary D.Sc. of the Universities of Oxford and 
Leeds, honorary LL.D. of the University of Cam- 
bridge, and vice-president of the Seamen’s Hospital 
Society. He - was created K.C.V.O. in 1906, 
K.C.B. in 1910, and G.C.B. in 1916 on his retire- 
ment from the post of First Sea Lord. 


Mb. P. H. Hepbubk. 

Patbick HEJifBY Hepbxjbn was born in 1873 and 
educated at Charterhouse and at Amersham Hall 
School near Reading. He obtained a First Class 
Honours for the London LL.B. degree and followed 
his father’s profession as a solicitor. He was a man 
of many interests. In 1902 he made a large col- 
lection of photographs of Norman churches round 
Caen to test a theory that the Gothic cross vault 
was a development of the Angevin dome. Before 
the War he was fond of boating and swimming, and 
bicycled all over England and Scotland and large 
parts of France and Belgium. Until recently he 
frequently bathed in the middle of winter in the 
Serpentine. He would take lonely walks over 
mountains and fells at night, and only two years 
ago was found in an exhausted conditioxi and taken 
to a neighbouring inn. This pursuit led to the 
accident which caused his death. Walking by 
night in the Lake district, he fell into a river and 
apparently struck his head on a rock and was 
drovuied. During the War his adventurous spirit 
led him to join, the balloon section of the Naval 
Ah' Service. An exciting incident occurred on one 
occasion. Going up at Richmond to a ' blimp ’ 
stationary balloon with a mechanic to make some 
repairs, they were caught by a line squall and the 
balloon was torn from its moorings and turned 
completely over. The occupants managed to hold 
on ; the balloon righted itself and came dovui safely 
in SufioU^ . He served in East Africa, where he was 
disappointed in not being able to climb Kiliman- 
jaro, and afterwards in the Mediterranean. In 
Gibraltar he was a friend of the padre and used his 
library to learn Hebrew. 

Mr. Hepburn’s interest in astronomy began in 
the early ’nineties with the purchase of a 3 -inch 
telescope. He was interested in eclipses and went 
to Vadso in 1896, to Spain in 1900 and 1905, and 
to Normandy in 1912. In 1914 he went with the 
Greenwich observers, Dr. Jones and Air. Davidson, 
to Minsk . He was a great help to them in all ways, 
especially as, owing to the outbreak of war while 
the observers were in Russia, they were deprived 
of other assistance which had been promiseci. In 
1927 he observed the eclipse with Dr. . Alerton 
from an aeroplane. 

Mr. Hepburn took charge of the Observatory of 
the Hampstead Scientific Society at its opening in 
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1910 and showed Halley’s Comet to many people. 
He was always helpful to amateur avstronomers and 
never spared time or trouble when he could assist 
them. He joined the British Astronomical Associ- 
ation in 1896, and took an active part in the meet- 
ings from 1912 onwards, contributing numerous 
papers. He served on the council for many years 
and was director of the Saturn Section. He was 
president in the years 1921-2 and 1922-3, giving 
addresses on ‘‘ The Masses, Densities, and Surface 
Brilliancies of Stars ”, and a brief summary of the 
history and recent developments of astronomy. 
He was on the Council of the Royal Astronomical 
Society and treasurer for the year 1927. In 1911 
he purchased a 13 -inch reflector and made numer- 
ous observations of the surface features and 
rotation of Saturn. He was a most energetic 
observer^ and when a larger telescope than his own 
was req[uired would come on Sunday nights to 
■Greenwich and use the 28 -inch refractor, for w^hich 
he was well qualified by his remarkably keen sight. 
He would sometimes sit up the whole night, and go 
do his office in the morning and do his regular day’s 


work, apparently witlioiit tVcIifU;' aiir ih^ 

was extremely modest aliMUi a-noimudciil 
work. He had a large eirele of fnlaicK aiiiuiiif 
astronomers, wIk) are /ieepl\’ grieve -d by his Mifideii 
death, and wish to convey to his widow and tliib 
dren their respectful -syjn pat hy. F, \V, li. 

We regret to announce the folloiviiig deaths : 

Dr. R. Wilfred Balcom, chemist in. eiiarge of food 
control of the Food, Drug, and Insecticide Adniinistra- 
tion of the U.S. Department of Agriculture, on. Oct. 17, 

aged fifty-one years. 

Prof. Ludovico Marini, professor of terrestrial 
physics in the Universities of Rome and .Naples and 
author of many papers on the climatology of tlie 
Mediterranean, on Oct. 6. 

Dr. Jan Metzelaar, of the 'Universit.v (.)f Michigan 
Museum and fisheries expert of tlm Alicliiizan 
Department of Conservation, on Oct. 4, aged thirty- 
seven years. 

Prof. P. J. White, professor of zoolog,y in tlic Uni- 
versity College of North Wales, Bangor, and director 
of the Puffin Island Biological Station, o,ri Dec. 26, 
aged sixty-seven years. 


News and Views. 


One of the realisations which have crept into the 
Biological thought of the last decade is that the start- 
ing points of the main groups of animals are far more 
remote in time than had been supposed ; and what is 
true for the great phyla would seem also to be true for 
many lesser stocks. Since the ancestral forms of 
present-day families of hoofed mammals had already 
attained the characteristic specialisations of their kind 
in Lower Eocene times, how much more remote must 
have been the critical point where the common history 
of the ungulates began. Struck by this and other 
recent discoveries in the principles of phylogeny. Prof. 
Henry Fairfield Osborn has re-examined the story of 
the origin of man in the new light, and has summarised 
his conclusions in an address delivered at the close of 
the year to the American Association for the Advance- 
ment of Science, under the title, “ The Discovery of 
Tertiary Man The address, which appears else- 
where in this issue of Natxjeb (p. 53), will be wel- 
comed, since it clearly defines Prof. Osborn’s position, 
and must remove the misconceptions to which some 
of his pronouncements have given rise amongst those 
anxious to regard every scientific dispute as a nail 
driven into the coffin of man as a product of evolution- 
He states his case in a nut-shell: ‘‘No one should 
misunderstand the ‘ dawn man ’ hypothesis I have 
been advocating in a series of papers and addresses 
since April 7, 1927. I am not ignoring the strong 
evidence for an Eocene arboreal stage in our ancestry ; 
I am not ignoring the overwhelming evidence of a 
remote community origin between man and the 
anthropoid apes ; I am combating the special feature 
of the Lamarck-Darwin hypothesis that man once 
passed into highly specialised arboreal adaptations 
attained by the Miocene apes ; finally, I am inclined 
to separate the human stock at a geologically earlier 
pre-Miocene period of anthropoid evolution . ” 
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The study of prehistoric man liimself, thanks' to 
many discoveries, has made great strides in recent 
years. Fossil remains of more tlia.n a hundred 
Quaternary individuals have now been found, and 
they show indubitably that in size of brain (apart irom 
the arrested development of the Trinil man of Java) 
Quaternary man equalled or exceeded modem races 
of mankind. The suggestion clearly is that the early 
development of the brain of modern man must be 
looked for in deposits earlier than Quaternary. Prof. 
Osborn traces the evidences which point to the exist- 
ence of Tertiary man ; the presence of artefacts in the 
Upper Pliocene strata of the Red Crag and sub -Red 
Crag ; the actual discovery of the Piltdown man, 
whose association with Elephas pkmifrons indicates 
his Upper Tertiary origin ; and the indirect evidence 
of the embryonic structures of foot and hand, wdiieh 
carry man far back beyond the specialised anthropoid 
apes of the present day. Prof. Osborn is almost over- 
whelmed by the results of his consideration, for he 
concludes : “To my mind, the human brain is the 
most marveUoiis and mysterious object in the whole 
universe, and no geological period seems too long to 
allow for its natural evolution The real conelusioii 
is, not that infinite time must be postulated, but that 
we have still much to learn about the processes of 
natural evolution. However that may be, we can 
agree with Prof. Osborn that as the discovery of 
Quaternary man "was the central biological achieve- 
ment of the nineteenth century, so the running down 
of his Tertiary forbears is likely to be a triumph of the 
twentieth. 

During 1928 abundant evidence that orang-utans 
were being captured and exported on an unprece- 
dented scale from Sumatra, one of their two island 
strongholds, aroused ooneem lest this interesting and 
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scarce anthropoid ape should be exterminated. The 
capture was illegal, for already in 1924 and 1925 the 
Goveriiment of the ISrethei’laiids East Indies had 
declared it to be a punishable offence to hunt, catch, 
kill, or to possess or to keep, either dead or alive, the 
orang-utan within the whole area of the colony. But 
the law was difficult to enforce, especially in face of 
the demand abroad for living specimens and the large 
prices which were being offered. The wholesale ex- 
ports of 1928, ho'wever, brought the matter to a climax, 
and widespread protest; wms made by naturalists and 
scientific societies in Great Britain against the ob- 
noxious trade. We are pleased to be able to report 
that the agitation on behalf of the orang has had a 
successful issue. From the Times of D.ec. 31 last 
learn that Lord Passfield, Secretary of State for the 
Colonies, in reply to a dispatch sent from Sir Hugh 
Clifford before he left Singapore, has approved the 
introduction of legislation to prohibit the importation 
of orangs into the Straits Settlements and the Fede- 
rated Malay States. The question was taken up at 
the request of the Netherland Indian Government, 
and Sir Hugh Clifford and his executive council agreed 
that British Malaya might properly co-operate wdth 
the Government of the Netherlands East Indies to j 
prevent the extinction of the species. Now that the 
approval of the Colonial Office has been given, a Bill 
will speedily be introduced to make the agreement 
effective. 

The New Year honours list contains the names of 
the following men of science and others associated 
with scientific work : — Baronets : Sir Gregory Foster, 
who has just retired from the post of Provost of 
University College, London, and was recently Vice- 
Chancellor of the University ; Sir Eustace Tennyson- 
B’Eyncourt, at one time Director of Naval Construc- 
tion, x4.dmiralty. K.G.M.G, : Lieut.-CoL Andrew 
Balfour, member of the Colonial Advisory Medical 
and Sanitary Committee and Director of the London 
School of Hygiene and Tropical Medicine. Knights : 
Prof. T. P. Nunn, Principal of the London Day 
Training College, and professor of education in the 
University of London ; Mr. Archibald Page, Chief 
Engineer and Manager of the Central Electricity 
Board and a past president of the Institute of Elec- 
trical Engineers ; Mr. Alexander Rodger, Inspector- 
General of Forests, Government of India ; Prof. T. 
Zammit, Curator of the Museum, Malta. GJ.E. : 
Mr. B. C. Burt, Imperial Council of Agricultural 
Research, India ; Mr. H. L. Newman, Chief Con- 
servator of Forests, Bombay ; Mr. S. Walker, Chief 
Engineer and Secretary for Irrigation, North-West 
Frontier Province, India. G,BK. : Prof. J. S. S. 
Brame, professor of chemistry and metallurgy, Royal 
Naval College, Greenwich ; Mr, G. E. S. Cubitt, 
lately Conservator of Forests, Straits Settlements and 
Federated Malay States ; Capt. A. T. A. Dobson, 
Assistant Secretary, Ministry of Agriculture and 
Fisheries. O.B.E. : Mr. Joseph Jones, formerly 
Curator of the Botanic Gardens, Dominica ; Mr. 
W. A. S. Lamborn, medical entomologist, Nyasaland 
Protectorate ; Capt. R. N. Liptrot, principal tech- 
nical officer, Air Ministry ; Mr. W. R. Mustoe, Super- 
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intendent of Horticultural Operations, Delhi ; Dr. 
E. S. Russell, Director of Fishery Investigations, 
Ministry of Agriculture and Fisheries. M.B,E. : Mr. 
John ilikman, Assistant, Royal Botanic Gardens, 
Kew ; Mr. E. x4. Bearder, technical adviser, Dye- 
stuffs Advisory Licensing Committee ; Mr. A. A. 
Gomme, Librarian, Patent Office, Board of Trade. 

The French Society of Chemical Industry holds its 
annual meetings alternately in France and a foreign 
country ; since foreign participants are invited, the 
meetings rank as congresses. Last year’s meeting, 
held at Barcelona in October, was attended by some 
270 French and 400 Spanish chemists, and altogether 
about 17 foreign countries were represented. The 
opening address wms delivered by Prof. H. B. ilrm- 
strong under the title : “ Structure nioleculaire. La 
vie et la couleur. Pensees allegoriques d’un chimiste 
en Espagne.” In a recent issue of the Journal of the 
Society of Chemical Industry (Dec. 13, 1929, p. 1198) 
Prof. Armstrong records some interesting ‘ after- 
thoughts ’ on the congress. For example, in the course 
of a journey across Andalusia, from Seville to Granada 
and back to Cordova, he was impressed by the in- 
numerable rows of olive trees covering the hills. ‘‘ The 
labour entailed in plucking the fruit must be enormous 
— the industry can only be possible in a country where 
the cost of living is very low. Travelling hour by hour 
through such country, the chemist, if taking notice, 
can but wonder how so modest looking a tree does the 
trick of making oil. . . . Heaven save us, however, from 
ever manufacturing the oil synthetically and so de- 
stroying the peace of mind and rational occupation of 
multitudes of happy beings engaged upon healthful 
work consonant wdth their intelligence. Our modern 
lust to manufacture must be curbed.” 

A VISIT to the cathedral at Burgos was the immediate 
cause of a train of reflections which Prof. Armstrong 
expands under the text: “We too must build our 
Cathedrals with utmost magnificence and make them 
full of clear meaning He regards it as the province of 
the man of science to proclaim the infinite wonder and 
glory of the cosmos and to provide for humanity a 
living soul, rather than to follow the cult of the world, 
the flesh, and the devil. “ Saints enough we already 
have to range in effigy behind many altars— the story 
of whose wondrous deeds and prophetic powers may 
well be told in ways to evoke interest and thankfulness 
even in the masses. Why should we not have our 
Columbus, our Darwin, our Liebig, our Pasteur, our 
V olta day ? A f ul i calendar of saints who have rendered 
worshipful service to mankind and set worthy example? 
Decorative work would be found for artists in every 
direction : a new era would arise from our action ; 
music would flourish and all the arts. Unless and 
until science become thus militant, we shall be little 
more than slaves of society, mere mechanics. Unless 
scientific workers take constructive action, there will 
be little or no moral progress ; nay, worse, our civili- 
sation may go under. There is grave danger that the 
Churches of to-day may lapse into the hands of the 
ignorant, as knowledge spreads and the more intelli- 
gent can no longer follow their doctrines.” Like 
Kekuie, the doyen of British chemistry has learnt to 
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dream ; and his waking thoughts, always interesting, 
are often provocative. The views upon synthesis, 
religion, and other matters which he unfolds in this con- 
tribution will perhaps be held by the orthodox to bear 
the taint of heresy ; nevertheless, they are bound to 
meet with a good deal of general sympathy and to 
stimulate thought and discussion. i 

The Empire Marketing Board has appointed a 
Committee to advise on the “ Infestation of Stored 
Products by Insects and Fungi ”, of which the member- 
ship is as follows : Mr. E. M. H. Lloyd (chairman), 
Mr. H. Brown, Dr. E. J. Butler, Dr. P. A. Buxton, 
Mr. J. C. F. Fryer, Mr. F. Laing, Mr. T. W. Macara, 
Dr. J. W. Munro, Dr. J. G. Myers, Mr. H. C. Sampson, 
Prof. V. H. Blackman, Mr. W. S. Thomson (secretary). 
By a series of grants made to the Imperial College of 
Science and Technology, the Board has enabled the 
College to establish at Slough a station for the conduct 
of research on the infestation of stored products. This 
work is under the direction of Dr. J. W. Munro, 
assistant professor of entomology in the College, and 
has been planned along lines similar to those laid down 
in the Tenth Report of the Royal Society (War) 
Committee on Grain Pests for the continuance of the 
work on grain pests wkich it had begun, but wkich 
terminated shortly after the conclusion of the War. 
Thus, the work is considered as comprising three main 
activities : survey or intelligence work, biological and 
mycoiogical research, and the application of research 
results to the control of insects and moulds. The 
survey or intelligence work is carried out mainly at 
the London docks, wdth occasional work at Bristol 
and Liverpool. The biological and chemical research 
work is carried out at the Biological Field Station at 
Slough, but the application of results to practice has 
not yet been carried out except on a small scale, 
because, as is obvious, successful application requires 
fuller knowledge than can be obtained in the short 
space of time during which work has been in progress. 
For the present, the research in progress is concentrated 
on cacao, copra, and dried fruits, but other products 
are also receiving attention, and the whole field of 
stored products in entomology and mycology will be 
explored as time and opportunity permit. 

Sir Hubert Wilkins has made further discoveries 
in Antarctica to the south of Graham Land. In a 
recent dispatch to the Times, he describes how he 
launched his aeroplane from the research vessel, 
William Scoresby, to the west of South Graham Land. 
The first attempt on Dec. 28 was a failure owing to a 
heavy snowfall obscuring visibility and necessitating 
a* return. Three days later a start was made from 
the ship at the edge of the pack-ice 115 miles from 
the nearest land. The exact location is not given. 
Charcot Land was found to be an island, as was 
expected, and the monoplane continued to the west- 
ward along Hearst Land, charting a new stretch of 
the coastline of Antarctica for about three hun- 
dred miles. A later dispatch from the expedition 
records a severe earthquake at Deception Island on 
Jan. 3. The aeroplanes of the expedition escaped 
damage. ■; 
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Considerable progress lias bat n mubr with 
cal heating during recent year.% althougli tin* t'c,-".! fU* 
electrical energy is higiier than tlif‘ of .-nhil and 
liquid., fuels. In many eases thr* adx’antaiies of 
ness, convenience, anil el'tieicic'y morn tliiU! out wniirii 
the increased cost. Some < >f the L« i< a i si i ppl \' hi i - 
panies charge only a hallpenny per nihf when th<* 
supply is used, purely for heating or power. This 
charge could, be considerably reduccMl if the lifiiitation 
that the supply must be continuous were rc!'iiovf‘d. 
Continuous availability necessitates that any siadt 
supply must bear its ]>roper proportion of the o\'<>r|H,^ad 
charges of the power system. If tliis su|')piy were con- 
fined to the ‘ off-peak ' hours only, the loarl on the 
station would be more <*onstaiit and an aj>| aeciabh* re- 
duction in the price could lie made. In a paper rea^l 
to the Institution of Electrical Engincei’s on Dec. IP 
on the heating of buildings elcctrir'ally by iiaauis of 
thermal storage. Colonel Monkliouse and Mi’. L. G. 
Grant described practical installations wliero this 
method has been adopted. Water contained in tanks 
suitably lagged so as to have high thermal insulaticai 
is heated during the ‘ off-peak ’ hours, wiiicli. are 
usually a few hours on either side of midnight, and the 
heat is retained for use" until the next heating period 
comes. They laid stress o.ri the fact ' t.h.at buildings 
which are to be lieated in tliis wa:y can be built without 
flues or smoke stacks. Figures were given showing tlie 
saving this effects in capital costs in certain cases. .At. 
Carliol House i.n Newcastle, the estimated annual cost 
for lieating by coke i.n a normal winter was £1882, and, 
for heating electrically it was £1904. In the latter 
case a saving o.n the capital cost of £2000 could .have 
been effected by .having no chi.miieys. This is not 
taken into account in the esti.mate, neither is tlie faet 
that the capital cost of the electrical installation is 
very high owdng to the duplication of all the plant. 

The design of pendants and fittings for lighting 
rooms is gradually undergoing a, change. The general 
public are becoming accustomed to the new systems 
which are exemplified in modern kinematograpli 
practice and in stage decoration. iV. B. Read, in the 
Electrician for Dec. 27, points out that tubular forms 
of lighting have developed from the use of tubular 
and ‘ striplite ’ lamps. The greatest use has been 
made of this system of lighting in Germany, where 
fittings of one tube, long lines of tube and groupings 
of tubular shapes have been employed with conspicu- 
ous success. Double-ended ' striplite ’ lamps of large 
diameter are common in Germany. They can be 
mounted cheaply and produce a pleasing effect. In 
the old days, electric light fittings were often made to 
resemble a flower ; now more simple and direct 
designs are used. In modern life, rooms are not 
decorated to last as long as a life-time. It would be 
advantageous to devote some of the money expended 
on redecoration to obtain effective decorative light- 
ing. Lighting from large surfaces and panels has 
been used fairly extensively recently, but a good deal 
of the interest of the lighting is lost by not having a 
fitting as a definite source of light. Indirect lighting 
often fails to produce the pleasure that a well-designed 
fitting does. A well-designed modern fitting consists of 
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four vertical tubes of light with a black mirror ce^ritre 
tube. x4iiotiier consists of three cylinders of giass^ 
the metahwork being practically concealed. 

In the next ceiitirry eommentators will scarcely?' fail 
to remark on the fact that in the nineteenth and 
twentieth centuries, cultivated and intelligent people 
remained apathetic towards the pollution of the at- 
mosphere by smoke. They will note the display of 
resistance, active and passive, towards this hygenic 
reform, characteristic of slum dwellers, yet exhibited 
by even the most refined who would never tolerate the 
least defect in sanitation, jiublic and domestic. That 
reform is in train can scarcely be denied, and one sign 
is the appearance of a quarterly periodical. Glean Air, 
issued by the ISTational Smoke Abatement Society, 25 
King Street, Manchester, for an annual subscription of 
2r. 6d. This reveals the existence of a body of opinion 
■ interested in a wide range of activities. The first num- 
ber brings to notice various technical aspects of the 
question, the use of gas, electricity, smokeless fuels, 
and smoke -reducing accessories to plant. A section 
reporting activities in the municipalities brings to 
light difierences in the stages of advancement of public 
opinion. Some have already in being regional smoke 
abatement committees, while some of these are in pro- 
cess of formation. In the West Riding of Yorkshire 
such a committee is setting up a scheme of training for 
stokers and an examination board for their certifica- 
tion. The advantages of bringing these activities into 
a common focus is undeniable. 

The Society for Experimental Biology held a con- 
ference at the new building of the London School of 
Hygiene and Tropical Medicine on Dec. 20 and 21, 
1929. A number of interesting papers were read, in- 
cluding studies on refiex movements in the scallop, by 
Dr. A. D. Ritchie ; the production of formaldehyde 
during photosynthesis, by Dr. M. C. Pratt ; the action 
of acriflavine on the Protozoan Bodo caudaim, by Dr. 
Muriel Robertson ; differentiation and growth of the 
skeleton of the rabbit, by Dr. A. B. Appleton ; histo- 
logical methods for exploring the distribution of bio- 
logical activity in the anterior pituitary, by Dr. E. A. 
Spaul ; a new hormone from the anterior pitixitary, 
by Dr, B. P. Wiesner ; fertilisation and segmentation 
of rabbit eggs in vitro, by Dr. G. Pineus ; the physio- 
logy of colour change in Crustacea, by Miss E. M. 
Stephenson ; and the biology of the parasite Tylenchus 
dipsaci, by Dr. G. Fox Wilson. In the second session 
a number of excellent exhibits were given, including 
demonstrations of methods devised for various ex- 
perimental researches in progress at the London School 
of Hygiene and Tropical Medicine. 

An ingenious device for a self-o]Jerating meteoro- 
logical observatory was briefly described by Dr. F. 
Hansen at a recent meeting of the International 
Society for the Exploration of the Arctic Regions by 
means of Aircraft. According to a report that 
appeared in the Copenhagen newspaper Politihen, the 
Meltchaneff apparatus consists of a small balloon to 
winch are attached thermometer, hygrometer, and 
barometer constructed of very light materials. These 
instruments record by means of small short-wave 
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transmitters which, %vith a life of about two hours» 
automatically send out signals. Records have an 
accuracy to within one-tenth of , a degree. The 
apparatus with a weight attached will be dropped 
from an airship. On striking the ice the weight is 
detached and the balloon with its instruments rises. 
The wireless signals are received by the airship, which 
is thus enabled to obtain records of a vertical section 
of the atmosphere whenever it is desirable. A 
further development is even more ingenious. Prof. 
Meltchaneff is at work on the details of an automatic 
observatory weighing 1|- tons which is to be dropped 
from the airship on to the ice whence it will transmit 
observation three times a day and function for an 
entire year. He suggests that an airship should be 
able to carry ten of these automatic observatories on 
a journey and place them in desirable sites on the 
land or pack-ice. An annual visit, presumably by 
airship, would keep them in repair. 

At the meeting of the London Mathematical Society 
on Thursday, Feb. 6, at 5 p.m,, at Burlington House, 
Mr. J. Hodgkinson will deliver a lecture on ‘ ‘ Conformal 
Representation by Means of Lame Functions 
Members of other scientific societies who are interested 
are invited to attend. 

At the instance of the Research Co-ordination Sub- 
I Committee of the Committee of Civil Research, the 
Forestry Commissioners have constituted an Advisory 
Committee on Forestry Research. The members of 
the Committee are as follows : Mr. R. L. Robinson 
(chairman), Dr. E. J. Butler, Dr. A. W. Hill, Dr. A. S. 
Joseph, Dr. Guy Marshall, Mr. R. S. Pearson, Prof. 
R. S. Troup, Prof. Wright-Smith, Mr. W. H. Guille- 
baud (secretary). 

At each of its annual meetings, the American 
Association for the Advancement of Science gives a 
prize of 1000 dollars for the most noteworthy con- 
tribution to science mad© at the meeting. The Hew 
York corresjDondent of the Twies announces that the 
prize for the recent meeting at Des Moines has been 
awarded to Prof. A. J. Dempster, of the University of 
Chicago, for a paper showing that protons have wave 
characteristics. Prof. Dempster describes some of 
his work in a communication which appears elsewhere 
in this issue of Hatijre (p. 51), 

The fourth General Assembly of the International 
Union for Geodesy and Geophysics will take place at 
Stockholm on Aug. 15-23, all the meetings being held 
in the Parliament House save the inaugural meeting, 
on Aug. 15, in the Great Hall of the Concert House. 
The main work of the Union will be accomplished 
in the meetings of the separate sections, devoted 
to geodesy, meteorology, terrestrial magnetism and 
electricity, seismology, oceanography, hydrology, and 
vulcanology. Among the important matters requiring 
international co-operation to be considered at Stock- 
holm will be the organisation and objects of the scheme 
for a new 'polar year’ in 1932-33. The local com- 
mittee organising the Stockholm meetings has made 
arrangements for various social and scientific gather- 
ings and excursions during the period of the Assembly, 
and for more extended excursions, after its conclusion, 
to the north and south of Sweden. 
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A SPECIAL advance overseas edition of the catalogues 
of the 1930 British Industries Fair, to be opened in 
London and Birmingham on Feb. 17, is already avail- 
able, and is being issued immediately to business men 
in Europe, North America, South Africa, and the 
eastern coast of South America, including all those 
buyers who have notified the Department of Overseas 
Trade of their intention of attending the Fair. By 
this publishing feat, which has only been made pos- 
sible owing to the keenness of British manufacturers 
to participate in the Fair, trade buyers in cities so 
far apart as Istambul, Cape Town, and Vancouver will 
be able to receive copies of the Fair catalogues before 
commencing their voyage to England . The catalogues, 
apart from containing descriptive entries of the exhibits 
of some 1800 British manufacturers, embody a com- 
plete classification of the exhibits by trades, and 
indexes in nine languages. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — ^A technical 
assistant and a senior technical assistant in the 
Admiralty Technical Pool, for the Admiralty Compass 
Department, Slough — The Secretary of the Admii-alty 
(C.E. Branch), Whitehall, S.W.l (Jan. 13). A lecturer 
in chemistry at the Stockport College for Further 
Education— The Principal, College for Further Educa- 
tion, Stockport (Jan. 17), A senior assistant in 
charge at the Expei-imental Station of the Ministry of 
Transport, Harmonds worth, near Colnbrook, Middle- 
sex — The Establishment Officer, Ministry of Trans- 
port, Whitehall Gardens, S . W. 1 (Jan. 18). An inspector 


under the Miiiistiy of AcnicnJtiire jiud for 

the purposes of the Diseases of Aiiiiaal'N Aat. 

1925 — The Secretary, 31iiHstr\ of ALOM'eiiltfirr and 
Fisheries, 10 Wliitehail Place, SA\M fJaii. 20;. A 
head of the Agricohural Depaii nuaii of the Soafo- 
Hayne xAgricultural (follege--“Tlit,* Principal, S(‘aie- 
Hayne Agricultiiral Cullegto Newton Abbot, Df^von 
(Jan. 20). A lecturer in dental iiistnlogy in tlie 
Llniversity of Manchester — The Pegistra!‘, Tite riii- 
versity, Manchester (Jau. 24). An assistant in tlii^ 
Library of Bedford College for Women — Tla‘ SeiTo- 
tary, Bedford College for Women, Kegent's Park, 
N.IV.l (Feb. 1). A junior assistam under the 
directorate of metallurgical research of the Keseareh 
Department, Wmolwicli — The Cliief SuperintundenT, 
Research Departmeri t , 'Wo ol w ich , S . £ . 1 8 . A t ra i n ed 
attendant in the Physiology Department of t'nis'ersity 
College, Cork— The PrersideutN Seeretaiy, Cniversity 
College, Cork. A junior professional assistant in the 
Meteorological Office— The Secretary {S..1}, Air IMinis- 
try, Ada,stral House, Kiiigsway, W.C.2. A laboratory 
assistant under the €h>veriiment of Iraq for the Health 
Department — The Crown Agcmts for the Colonies, 
4Millbank, S.W.l (quoting M 1545). Junior draughts- 
men at the Royal Airship WVjrks, Gardington — The 
Director of Airship Development, Royal Airship 
Works, Cardingtoii, Bedford. Two posts for*- the 
regional organisation and development of broadcast 
adult education under the Britisli Broadcasting 
Corj5oration — The Secretary, Central Coiiiicil for 
Broadcast Adult Education,, Savoy Hill, 

W.C.2. 


Our Astronomical Column. 


Wiik’s Comet. — The comet is a very easy tele- 
scopic object, being visible on Jan. 5 through consider- 
able mist. The following observation was obtained 
by Dr. A. C. D. Crommelin at Greenwich : 

U.T. E.A. 1930-0. N. Bed. 1930-0. 

Jan. 5d 11^ 48^ 53s 201^ 38“ 3-92s 15 ° 24' 13-7" 


The comet is keeping near the ephemeris deduced 
from Prof. Banaehiewicz’s elements ; the ephemeris 
for 18 hours U.T. is continued : 



E.A. 

Bed. 

log r. 

log A. 

Jan. 13. 

21^ 19“ 45 s 

N. 5® 18' 

9-8430 

0*0679 

17. 

21 34 51 

N. 1 3 

9-8328 

0*0990 

21. 

21 47 33 

S. 3 2 

9*8285 

0*1289 

:25. 

21 58 0 

S. 6 37 

9-8309 

0*1557 

29. 

22 6 55 

S. 9 53 

9-8399 

0*1797 


Prof. G. van Biesbroeck at Yerkes Observatory 
observed a slender tail, 20' in length, in a direction 
opposite to the sun. A photograph by Dr. W^aterfield 
at Baltimore showed traces of the tail. 

Relation of Light Changes to Velocity Changes in 
Variable Stars.— Mr. D. B. McLaughlin discusses this 
question in Asif'r. Jour., No. 932. He begins by 
directing attention to the facts that in the Cepheid 
variables the light maxima nearly coincide with the 
minima of radial velocity, while in the Mira Ceti type 
the two maxima nearly coincide. He has accordingly 
tabulated the amount of the lag of velocity minimum 
after light maximum, and expressed the lag as a 
fraction of the period of the star. The results are 
plotted in a graph, with the logarithm of the period 
as abscissa aiid the lag ratio as ordinate. The result- 
ing points group themselves along a parabola with 
axis vertical and vertex on the Y-axis at a point 
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corresponding to a period of a week, which is noted 
to be near the position of maximum frequency of the 
Cepheid variables. 

The author concludes that all the variables other 
than the eclipsing ones form a connected sequence, 
and that the Cepheid tj^pe occms at the point of 
maximum stability of the pulsations of the stars, 
which are supposed to produce the variations of light. 
There is one star that deviates widely from the curve ; 
this is RU Camelop. ; the author points out that 
this star is peculiar in many ways ; the shapes of. its 
light and velocity cui'ves are unusual, and its spectral 
class varies from K to R. 

Minor Planets. — The issue for 1930 of Kleine 
Planeten the anniiai handbook issued by the Berlin 
Rechen-Institut, has just appeared. It contains 
ephemerides of all the planets that pass opposition 
during the year, also of 433 Eros from Oct. 1 to the 
end of the year. The nearest approach of the latter 
does not occur imtii the end of January 1931, but 
observations will begin some time before this ; it will 
approach the earth within some 15-J millioii miles, 
which is much the closest approach since its discovery 
in 1898. 

The planets to which permanent numbers have 
been assigned now extend to No. 1113. It is satis- 
factory that several of the planets noted as new in 
the last two years prove to be identical with planets 
recorded in former years, but not previously observed 
sufficiently to receive numbers. Many of these 
identifications, which involve great labour, were made 
by Mr. B. Asplind ; others by L. Fabry and S. 
Beljawsky ; planet 1074 has been named Beljawskya 
in honour of the latter. 
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Research Items. 


Prehistory of the Eskimo. — In voL 81, No. 14, of the 
Sniithsonia-n MisceManeom Collections, Mr. Henry B. 
Collins, jr., describes and figures a number of specimens 
of the prehistoric art of the Alaskan Eskimo and dis- 
cusses their relation to the culture and distribution of 
the modern Eskimo. The researches of Boas and 
Wissler, reinforced and extended by the results of the 
Mathiassen First Thule Expedition (1922-24), showed 
that the ancient eastern culture, now known as the 
Thule culture, must have originated in Alaska. In 
1926 the survey by Hrdlicka of the Alaskan coast 
from Norton Sound to Point Barrow, and the archseo- 
logical investigations of Jeniiess in the Bering Sea 
region, showed that underlying the existing culture of 
north and north-western Alaska was an earlier and 
generally more advanced culture, marked especially by 
elaborately carved and ornamented objects of old 
ivory. This was distinct and new, though some har- 
poon-heads corresponded with Thule types of the east. 
Excavations by the author on St. Lawrence and Punuk 
Islands, Alaska, in 1928 showed successive stages of 
art development of the ancient Bering Sea culture. 
This culture is the oldest that has yet come to light in 
the Eskimo north-west. It differs entirely from the art 
of the modern Eskimo, consisting essentially of circles 
and lines and showing no internal evidence of ever 
having been associated with realistic patterns, al- 
though carved representations of animals are not 
lacking. Nor is there any real resemblance to the art 
of the north-west coast, though there is a vague general 
similarity which may point to a common ancestry. 
The finds on Puruk and St. Lawrence Islands, however, 
have revealed a transition stage which justifies the 
view that modern Alaskan Eskimo art, notwithstand- 
ing its differences and its greater simplicity, is directly 
descended from the old Bering Sea art. While the 
discovery of this ancient art, which is not primitive, 
has not clarified the origin of Eskimo culture, it points 
to the necessity for going further back before that 
origin is revealed. Yet it is probable that its roots lie 
in eastern Asia. 

Skull Ornamentation in the Naga Hills. — In Man 
for December, Mr. J. H. Hutton describes a method 
of ornamentation of the skull of a dead chief which 
is practised among the Konyak Nagas of Assam. 
Some of the hair of the dead man is stuck on the 
forepart of the skull, in front of the spot where the 
hair was parted in life, to form a sort of fringe. The 
orbits are filled with white pith in the centre of which 
the eye is represented by a piece of looking-glass, 
and a nose of pith is also provided. The whole is 
painted with a blue j)igment. The skulls are probably 
kept in pots covered with flat stones, but produced 
on special occasions and feasted. If so produced 
they are probably placed on a sort of a seat and 
covered at the back with a cloth, as is done at Namsang, 
where, however, the skull is not given artificial eyes 
and nose and the forehead is provided with a minia- 
ture of the chest tattoo pattern. In Kongan, paint 
seems to be used to represent the hair. The practice 
of providing artificial eyes and nose is comparable 
with that of Oceania. The specimen obtained lacked 
the lower jaw. This was due to its sanctity, which 
was such that the individual who obtained the 
specimen for the author did not dare abstract the jaw 
as well. The sanctity of the jaw may be noted in 
many parts of the Naga Hills. The jaw of an enemy 
head is separately dealt with in many Konyak villages 
and does not come with the rest of the skull to 
the chief’s verandah ; nor is it separated from the 
ancestors’ skulls. In the Khasi Hills, as in Borneo, the 

No, 3141, VoL. 125] 


jaw of an animal slain at the funeral feast is the part 
specially associated with the remains of the deceased. 
The explanation may be that the ghost attaches 
specially to the lower jaw. 

Bionomics of the Liver Fluke. — ^I. Clunies Ross re- 
cords {Bull. 43, Coxmcil for Sci. Ind. Res,, Common- 
wealth of Australia, 1929) observations on the biono- 
mics of the liver fluke ( Fasciola hepatica) of the sheep in 
New South Wales. The miracidia mayremaiii alive and 
active for twenty-four hours after hatching — hatching 
occurs during the warmth of the day and the miracidia 
may survive and swim through the night. At 8®- 11° C. 
they may survive for three days. The intermediate 
host is Limncea brazieri — no other snail was found 
naturally infected or could be infected experimentally. 
The cycle of development of F. hepatica in this snail is 
completed in a minimum of forty -nine days in summer. 
So many as 850 cercarise were found to issue from one 
naturally infected snail. The majority of the cercarise 
encyst on water weeds near the surface of the water, 
but some at depths of 2 cm. Many cercariae resisted 
desiccation in the shade for seventeen days. After 
entering a new host the cercarise penetrate the wall of 
the intestine and enter the liver. Destruction of the 
liver tissue increases progressively as the flukes grow 
therein. There is evidence of a protracted stay in the 
liver tissue — ^flukes were present there thirty-nine 
days after infestation of experimental animals and 
none was foruid in the bile ducts in this period. De- 
velopment of F, hepatica will take place in Limncea 
brazieri of all ages from a fortnight old to mature 
specimens. The snail occurs in varied habitats — 
shallow, marshy areas and swift-flowing rivers — and 
has two breeding periods — spring and summer. It 
resists desiccation feebly and hence drought exercises 
a marked influence. The snail is killed in the labora- 
tory by exposure overnight to copper sulphate in dilu- 
tion up to 1 in 150,000,000, and eggs are usually killed 
within twenty-four hours in 1 in 1,000,000 copper 
sulphate. Destruction of the snails has been effected 
by broadcasting, while light rain is falling, copper 
sulphate (25-30 lb. to the acre of pasture) mixed 
with four times its weight of sand. Drainage of the 
pasture is also helpful. 

The ‘ German ’ Carp. — Prof. W. M, Smallwood and 
Mary M. Smallwood discuss the problem of the 
European carp as an ilmeriean immigrant in the 
November n-umber of the Scientific Monthly, In 
1831, carp were first brought from Europe and intro- 
duced into New York waters. Since then they have 
taken so kindly to America that in some parts they 
are regarded as a menace. The reason for their 
success appears to be largely in the feeding habits, 
for they may be said to be practically omnivorous 
and often feed in polluted areas which other fishes 
find impossible. They can live and reproduce in 
lakes, streams, ponds, and canals in very variable 
conditions, and are usually wonderfully free from 
disease. Except for a few Acanthocephaia, parasites 
appear to be absent, the reason probably being that 
they have left behind their inteimediate hosts in 
Europe. There is in this paper an interesting account 
of the life-history of the carp from egg to adult, with 
notes on their feeding habits. 

Growth of Hawaiian Corals. — Under this title Mr. 
Charles Howard 'Edmonson has described the con- 
tinuation of his experimental work on the bionomics 
of South Sea corals (Bernice P. Bisliop Museum, 
Bulletin 58, Honolulu, Hawaii ; 1929). In his former 
paper in the same publication (No. 45; 1928), “The 
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Ecology of an Hawaiian Coral Reef ”, many interesting 
experiments were described, and in the present part it 
is shown that still more have been successfully carried 
out. Much of the new work is in connexion with the 
planuise and their post-larval development, and three 
species have been studied, Dendrophyllia manni^ 
Pocillopora cespitosa, and Gyphastrea ocellina. As was 
previously observed, the planulac are more resistant 
to abnormal conditions than the adults of the same 
species, and they settle and become fixed under a 
wide range of conditions in the laboratory, frequently 
in clusters. The species vary in their rate of develop- 
ment, Pocillopora before fixation being more rapid 
than Gyphastrea, Dendrophyllia can develop even in 
the total absence of light. In its natural surroundings 
it thrives under ledges of rock where the light is 
subdued. The planulse of Gyphastrea were much 
more easily obtained than the other two, and colonies 
could almost always be made to release them by 
gently heating the water surrounding the corals or 
by plunging them into water of about 35*^ C. Besides 
the work on the planulse, the growth of the shallow 
water corals was studied. These growths are usually 
very irregular, although they may be large at times. 
Porites in both massive and branching forms may gain 
so much as 10 mm. in height annually, the massive 
form 60 per cent, the branching form 80 per cent in 
weight. Pocillopora increases on an average about 
15 mm. in height annually, and more than 100 per 
cent in weight. The variety nohilis can increase in 
height at the rate of about 40 mm. in a year. 

Observations on Living Chromosomes in Obelia . — 
The oocytes of Obelia geniculata prove to be exception- 
ally favourable for the study in life of the prophases of 
the first oocyte division. Miss G. H. Faulkner (Quart. 
Jour. Micr. Sci., vol. 73, Part II., 1929) records that, 
owing to the transparency of the medusa and of the yolk 
of the oocyte, the whole of the nuclear cycle can be ex- 
amined in detail in living specimens, and that isolated 
individuals can be re-examined from day to day. In 
the yoimg resting oocytes the nucleus is almost en- 
tirely filled with the nucleolus, which represents a con- 
densed chromatic spireme and includes the whole 
chromosomal content of the nucleus. During the early 
growth phases of the oocyte, the nucleolus elongates 
and fragments, and each fragment has been identified 
as a pair of homologous chromosomes indistinguish- 
ably united. Later, each of these bivalent elements 
divides into two individual chromosomes. The two 
components of the largest bivalent element are un- 
equal in size and probably represent an X F pair. 
The chromosomes at the bivalent and at the univalent 
phase are seventeen and thirty-four respectively. ^ At 
a still later stage, the chromosomes fragment into 
numerous small globules which become evenly distri- 
buted throughout the nucleus, and the latter is then 
seen as a clear vesicle. These observations made on 
living oocytes have been confirmed in sections of fixed 
specimens. 

Fossil Brachiopods.— An alphabetical list of all the 
known genera of fossil Brachiopods, with their geno- 
types, synonyms, systematic position, and geological 
distribution, has been brought together by C. Schuchert 
and C. M. Le Vene (Fossilium Gatalogus, I, Animalia, 
Pars 42. Berlin: W. Junk, 1929). 702 genera are 

known, of which 456 are found in the Palaeozoic, 177 
in the Mesozoic, and 74 in the Cainozoic and Recent. 
A revised classification of the Brachiopoda is given 
but without diagnoses of the groups.^ The order 
Palseotremata, established by Thomson, is adopted. 

Form of Volcanoes. — ^I^Iost Japanese volcanoes, as 
Prof. T. Terada remarks, in an interesting paper 
(Earthq. Res. Inst. Bull., vol. 7, pp. 207-221 ; 1929), 
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are ■ surroimded by a eon-^pic zoo*’ ct‘pu *.>'-!( hi* 

To compare the forms of difibiLut \oi( }ino<v, Ij’ f;iki s 
the average heights of the surface at uit'oii dj.-l aiices 
from the summit iii. tlie sixteen prineJpai diieeiiuns, 
and from these he f»btaiiis I fie meuii ut iiuie 

Japanese volcanoes. This shows that there is a zone 
of dej)ression at the foot of the while the Iriiid be- 
yond it, between 15 miles and 25 nm tliesiiiitmit, 

is generally uniform in level. The dept h e)l the z< hh of 
depression below the surrourjding ground varies 
about 20 ft. to 84 ft. 

Origin of Graptolitic Shales. — The view put forvani 
by Marr and by Ruedemann tliat black shales, 
taining numerous graptoUtes \yith J>ut few othm* as- 
sociated organisms, were depositedpii tlie decqier 
of seas similar to the Black Sea, is by Dr. 

A. W. Grabau (Mem., VII, Inst, Geoi. Nat. Research 
Trist. China, 1929). Tlie view that he proposes is tlnit 
normal graptolite beds wei’e formed <,)!i fiuvisitile piain-^ 
of the Dqte of the Hiiarig-ho of China, tlie^Irido-Can- 
getic plain of India, tlie Eupiu'ates-Tigi'is plain oi 
Mesopotamia, etc. 8uch }jlaiu> could exist, in all pait» 
of the world in former times, as tliey^rio to -da, .y, ami 
simultaneous rise of sea-levei would inundate tiieru, 
leaving stranded plankton i (3 organisins like graptrj- 
lites. During the intervals, only fiuyiatile teiTestrial 
organisms would be buried in the sediments. 
dence is given of this assumed wor Id -wide and mt- re- 
peated rise of sea-level, nor are any dejyjsits of iies^h- 
water origin known to be associated with graptolitic 
shales. 


Ice of North-East Land.—During the Oxford: Ex- 
pedition to Spitsbergen in 1924, Dr. K. S._^ Sandford 
made a study' of the glacial conditions in Rortli-East 
Land. He has published the result of his observa- 
tions in articles in the GeograpMcal Journal tor 
November and December. „The ice sheet .consists ot 
three domes, two in the northern part and one in the 
south-west. These domes merge in the 'regions ot 
highland ice, the norraal conditions of land ice in 
Spitsbergen where underlying ■topographical features 
have a marked effect on the configuration oi the ice 
and the direction of its flow. The ice -free margin to 
much of the land indicates in its erratic blocks and 
topograph V a former greater extension of the ice. A 
lono* period of subaerial denudation has left its 
marks on the glacial topography of this margm. 
Some pre-glacial river valleys have again 
occupied by streams. There seems, however, tu he 
no evidence of a further and recent retreat ot the ice 
on such a scale. In fact, much of the ice seems to 
be in a carapace stage, neither gaining nor losing and 
not in active movement. No glacier shows sigm.ot 
a marked advance, but at the head of Walilenberg 
Bay there is evidence of a fairly recent retreat with 
a zone of fresh boulder clay in front ot dead ice, 
Raised beaches around the island bear witness to 
past uplift. This was at least 200 feet and is still in 
progress. 


Vibrations in the Atmosphere.—There is some in- 

ication from the daily fluctuations in the lieignt o 
ae barometer that the atmosphere may have a 
atural period of vibration of twelve hours. ^ A iresh 
ttempt to obtain this result from d^aimcai con- 
[derations has been made by Prof. G. I* 
paper in the December number of the Proceedings 
f the Royal Society, on waves and tides in the atmo- 
phere. On the assumption that the temperature tans 
with height at half the adiabatic rate, from 20 
t the surface to -68° C. in the stratosplier^ 
?aylor, extending an earlier analysis by 
jamb, obtains a value of 1065 feet per secpnel for the 
peed of long gravity-controlled waves in the air. 
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The waves set up by the eruption of the volcano 
Krakatau in 1883 iia-d actually a speed of 1046 ± 9 feet 
per secoiidj and it follows fi'om this agreement with 
tlieory that tlieir propagation .must have been adia- 
batic. Isothermal changes would, however, give a 
value not far from the 910 feet per second required 
by the se.m.idiiirnal barometric wave. Prof. Taylor 
has also analysed Strachey’s curves, showing the first 
passage of the .Krakatau wave round the earth, and 
has found that the lobed form assumed by the wave- 
front can be explained by the existence of a typical 
east 'wind of 12 feet per second, passing continuously 
into a west wind with a. maximum of 31 feet per 
second at lat. o7° N. or S. Pie also finds that the 
equivalent depth of the atmospheric ocean is not 
more than 5 per cent less at the poles than it is at 
the equator. 

Electron Diffraction by Mica.~In a paper in the 
Zeitschrifl fur Physik for Dec. 9, on the difiraction of 
electron waves by mica. Dr. E. Rupp discusses some 
of the earlier results obtained by Kikuehi in this con- 
nexion (see ISTature, P'eb. 9, 1929, p. 224). With 
thick sheets of mica, Kikuehi had obtained the diffrac- 
tion patterns of a three-dimensional array of atoms, 
and with thin sheets the patterns of a two-dimensional 
lattice ; some of the thin sheets wdiich he used were, 
however, of the order of a hundred atoms thick, and 
it is not obvious why these should not have produced 
the same results as thicker sheets. Dr. Rupp attri- 
butes the effect to a generation of heat in the mica 
when it is bombarded by electrons. He supposes 
that, the planes of atoms which produce surface effects 
are relatively little affected as individuals by an in- 
crease in thermal motion, but that they imdergo 
sufficiently large shifts with regard to one another to 
destroy regular volume interference. Dr. Rupp sup- 
ports this explanation by experiments in which he has 
been able to produce either type of pattern with a 
single specimen of mica simply by varying the electron 
current to it. With the very considerable disengage- 
ment of heat that occurs wffien electron currents of 
about OT ampere are supplied at a power of 3 kilo- 
watts, it is possible to obtain the patterns from the 
plane gratings even with a sheet of mica 10"^ cm. in 
thickness. 

Oxide-coated Filaments. — It is well known that 
the electron current from a hot wire can be increased 
enormously in certain circumstances by coating it 
with the oxide of an alkaline earth metal, but that 
the factors which control the emission are complex. 
Some important investigations on these filaments are 
described by J, A. Becker, of the Bell Telephone 
Laboratories, in the second November number of the 
Physical ^ Review, It appears probable that high 
activity is associated with adsorption of the alkaline 
earth metal at the surface, and that many of the 
changes which occur in the emission are brought 
about by electrolysis of metal or oxygen atoms 
through the oxide, the value of the filament as a 
source of electrons, as with composite filaments of 
tungsten and thorium or caesium, depending on the 
fraction of the surface covered by the active metal. 
The efficiency of the latter is reduced if it is covered 
with oxygen atoms, but is increased if it is free on 
the side facing towards the vacuum, but anchored by 
oxygen atoms to the main surface. By appropriate 
control of temperature and electron current, either 
the alkaline earth metal or the oxygen can be made 
to evaporate. The probable process of electrolysis in 
the oxide is also described in some detail, and it 
seems that Ohm’s law is not valid, although most of 
the current is carried by electrons, and a relatively 
small part by ions. 
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Transmission Line Sfirges. — The extending iise^ of 
overhead wires for power transmission and for working 
electric railways has made the problem of protecting 
the network from interference by lightning and by 
sparks caused by atmospheric electricity one of con- 
siderable commercial importance. ^ The earlier methods 
of dealing with surges of electricity due to lightning 
discharges are now quite misuitable and the whole 
problem has to be solved by purely scientific methods. 
The development during the past fifteen years of high 
vacuum technique has led to the construction of appara- 
tus which can record the effects of lightning on the 
overhead wires. In particular, the cathode ray oscillo- 
graph has proved of great value. In a lecture on trans- 
mission line surges given by Dr. H. Norinder to the 
Institution of Electrical Engineers on Dec. 5, he de- 
scribed the valuable work that has already been done 
in Sweden by the oscillograph, both on the surges 
caused by lightning flashes on actual circuits and in an 
artificial way in the laboratory. The construction of 
these laboratory surge generators has been made 
possible by the use of kenotrons which give a pressure 
of 200 kiio volts. By connecting the condensers in 
series, pressures of ten times this value have been ob- 
tained. Dr. Norinder emphasised the great difference 
in the effects produced by direct strokes and those pro- 
duced by induced charges. He gave experimental 
data on the rate of cloud discharge, together with 
characteristic records of the discharge rate. He con- 
sidered that it is not yet possible to deduce definite 
conclusions as to lightning surges from the records ob- 
tained. Further research is urgently required. In the 
discussion, Mr. Goodlet, of Metropolitan- Vickers, men- 
tioned that his firm has made elaborate researches at 
Trafford Park with impulse generators producing 
1,500,000 volts. 

X-Rays in the Examination of Coal. — Rontgen’s 
discovery of X-rays was quickly applied to the needs 
of clinical medicine and surgery, where a method of 
examining an opaque living object without disturb- 
ance received immediate recognition. As time went 
on, industrial applications were developed in one direc- 
tion after another. Mr. C. N. Kemp’s application of 
X-rays to the examination of coal and coke for incom- 
bustible impurity may become on© of the most im- 
portant of these. It was described in a recent lecture 
before the Royal Society of Arts ( J, R, S. Arts, p. 114 ; 
1929). Coal is not only opaque but also relatively inert 
to reagents and solvents. Quick analytical separations 
are precluded. The normal mod© of determining ash 
is such as to be incapable of giving an indication of the 
way in which the ash is distributed in a lump. Yet 
this information is vital to a decision as to the feasi- 
bility of coal cleaning. Mr. Kemp has devised a tech- 
nique which may well bring an X-ray apparatus into 
every coal-cleaning plant and coal-testing laboratory 
in the near future. If the retailer of footwear can us© 
X-ray apparatus, why not the colliery ? 

Synthesis of Glycine. — Methyleneaminoacetonitrile 
(GHg : N . CHg . CN) 3 , which can be prepared from 
formalin, ammonium chloride, and alkali cyanide, 
when treated with acid is converted into arninoaceto- 
nitrile, which is best separated as the acid sulphate. 
This method of preparation is due to Klages (1903). 
There is some difficulty in obtaining free glycine from 
the salts, but in the November number of the Journal 
of the Chemical Society, H. King and W. K. Anslow 
describe a method which gives a yield of 83 per cent, 
calculated on the nitrile, of the recrystallised glycine, 
which consists in boiling the acid sulphate with 27 per 
cent barium hydroxide solution until evolution of 
ammonia ceases. 
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The Fifteenth International Geological Congress, South Africa, 1020. 


^'PHE recent meeting of the Eifteentli International 

Geological Congress during July and August of 
last year (mider the presidency of Dr. A. W. Bogers), 
with Pretoria as its headquarters — the first occasion 
on which the venue was in the southern hemisphere — 
brought together from all parts of the world a large 
number of geologists, whose eloquent appreciation of 
the arrangements made for them must have been 
most gratifying to the organising committee after its 
two years of labour in carrying through the intricate 
work of organisation. 

The experiment of assembling such an international 
gathering in a country so far removed from the centres 
of geological progress in Europe and the United 
States was not viewed without some misgivings. 
Though Nature has lavishly endowed southern Africa 
wdth many geological features of exceptional interest 
and wide significance, besides enriching it with great 
mineral wealth, the sub-continent is essentially a 
region of wide spaces, requiring a large canvas for 
their geological portrait ; in South Africa, indeed, 

‘ regional ’ geology seems widtten in very large letters, 
so that the visiting geologist needs much time and a 
longish purse to travel the enormous distances that 
have to be covered before he can encompass the main 
designs of the geological structure. Moreover, South 
Africa is a young country in which systematic geo- 
logical work has been in progress only for a relatively 
short period, and is being carried on by a comparatively 
small band of geologists. These are some of the 
difficulties that faced the organising committee when 
designing the detailed programme. 

Now that the fifteenth session has passed into 
history, it is a pleasure (and a relief) to be able to 
record the complete success of the experiment. The 
total membership was 575, out of which number 300 
were present. Considering the obvious difficulties and 
cost involved in participating in the South African 
meeting, this attendance was very gratifying, specially 
as it compares favourably with some of the earlier 
sessions that were held in Europe. The 117 delegates 
who represented geological surveys, museums, scien- 
tific societies, and other institutions, included some 
seventy official delegates of governments, while no fewer 
than 22 directors of geological surveys were present. 

Since the geology of South Africa is still relatively 
little known from an international point of view, the 
organising committee had designed a series of 22 
excursions, covering visits to almost all the most 
attractive geological areas, as well as introducing the 
members to all the principal types of mineral deposits ; 
fortunately, the generous support from the South 
African railway administration, the mining industry 
and other bodies, allowed the visitors to take part in 
these excursions in favourable financial and other 
circumstances. The remarkable extent to which 
members seized these opportunities was certainly a 
notable feature of the South African meeting, the 
membership of some of the excursions exceeding a 
hundred, and many others were fully booked up. 

The official programme being based on the arrival 
of the bulk of the Congress at Cape Town before the 
opening session at Pretoria, two long excursions were 
provided to demonstrate some of the most important 
geological features in the Cape Province, such as the 
structure of the Hex River Mountains, the Karroo 
geology round Laingsburg, etc., the Kimberley dia- 
mond mines and the unique glacial pavements of the 
Dwyka period near Kimberley ; one of these excur- 
sions was specially designed for economic geologists 
and included several days spent in the Witwatersrand 
goldfields. 
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During the ten days of the at Pretfaia iliere 

were several short exrairsiuii^, all nf were* well 

attended ; here the tnenil^ers saw, for example, the 
beautiful suite of alkaline rock massc^s near c*«ipitai 
and in the Pilandsherg (Western Transvaal I with its 
remarkable ring intrusions, and the o]ieiicast 

workings of the Premier Diamond aMine, vi*>ited I’jy 
150 members, or the peculiar crater-iike depression of 
the Salt Pan in the iiushveld granite north-west of 
Pretoria, first described by the late Pritf. K. Cohen. 

^ xMter the session at Pretoria tlaao were providfnl 
eight long excursions, occupying from three to tVajrtt'en 
days and offering m <\ttnsive field of choice from 
Durban and Port Ehz ibctli on the east to Wind! ink, 
Liideritzbuclit and Tsumeb on the west, a.nd u|;:> to 
Livingstone and Bi(jk( n ilill in tlie north ; the pro- 
gramme included a visit to the far-famcai De\il's 
Kantoor in the great eastern escarpment of the 
Transvaal Drakensberg, vliich. afforrls one of the most 
comprehensive object-lessons to be founfi in the whole 
of the sub-continent for studying the relationship lie- 
tween the interior plateau region and the low-lying 
coastal belt. The unique Vredefort Dome with its 
puzzling tectonics, remarkable overtilting of thousands 
of feet of the encircling intensity metamorphosed sedi- 
ments, together with its peculiar ring dykes and start- 
ling crush phenomena (profusion of flinty crush rocks), 
was also included, and gave rise to some interesting 
discussions in the field. The long excursion through 
Southern Rhodesia to the imiqiie feature of the Great 
Dyke, etc., and culminating in a visit to the' Victoria 
(ZamlDezi) Falls, proved of special interest, and nearly 
a hundred geologists took part in it ; it was a happy 
thought of the Northern Rhodesian Administration to 
organise a geological tour through that country, so as 
to enable members of the Congress to see something 
of its wonderful copper-bearing formations that seem 
destined to develop into one of the most valuable of 
the Empire’s mineral assets. Through the hospitality 
of the Union Miniere dii Haiit Katanga, a special ex- 
cursion was provided over the remarkable copper fields 
of the Belgian Congo. 

Other sections of the official programme took mem- 
bers across the Orange Free State to Durban and into 
Zululand wdth its rich cretaceous fauna, to Port Eliza- 
beth, etc., or across South-West Africa with its fascinat- 
ing physiogi'aphieal problems, etc. Another excursion 
was across the eastern section of the unique Bushveld 
Complex (including the remarkable tin pipes near 
Potgietersrust) — embracing an itinerary w^ell away 
from a railway line under conditions somewhat novel 
to some of the members — and attracted a veiy fine 
membership, including several outstanding workers in 
magmatic geology. Excellent opportunities were 
ofiered for seeing the remarkable results of the extreme 
phases of differentiation in the great norite Lopolith, 
as illustrated by the chromite and magnetite bands, 
the anorthosites, etc. This itinerary followed very 
closely that of the Shaler Memorial Expedition of 
1922 (under the leadership of Prof. R. A. Daly). 

Sectional Discussions. 

The subjects put forward for discussion were 
chosen, so far as possible, with reference to phenomena 
of special importance in the geology of South Africa : 
magmatic differentiation ; pre -Pleistocene Glacial 
periods ; the Karroo System, its stratigraphy, 
palaeontology, and world distribution ; the genesis of 
petroleum ; the geological work of micro-organisms. 
There was also a general section. Having come so 
far to attend the Congress, the visiting geologists were 
eager to see as much as possible of South African 
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[zcology, so tliat the excursions were naturally a great 
attraction to most members ; hence it is not sur- 
I'irising that only some seventy papers were com- 
nnmicatcii : many of these, however, are valuable 
coiitribiii.ions to matters of wide interest. 

In the Section dealing with Magmatic Differentia- 
tion there were (among other contributions) two 
papers hy ~Dr. E. lieiining on “ The Differentiation of 
Karroo Eriiptives in South-West Africa” and on 
“ Differentiation of South African Rock Magmas ”, 
and another by Prof. P. Niggli on “ Some Principles 
in the Problem of Magmatic Differentiation ”. The 
proceedings of this section were most instructive, and 
very much apropos, in view of the splendid display of 
magmatic phenomena, on the long excursion across 
the Busliveld, and on that to the Rusteiibnrg 
Platiiiiun Fields . 

The remarkable Pre-Pleistocene Glacial Deposits of 
South Africa were discussed in three most useful 
summaries by Dr. A. W, Rogers (Pretoria), Dr. S. H. 
Haughtom (Cape Town), and Dr. A. L. du Toit 
(Kimberley). Prof. Gortani (Bologna) had a paper 
on “ Continental Drift and Glacial Epochs ”, while 
the late Palaeozoic tillites in Central Asia and the 
northernmost Ural were dealt with by E. Korin and 
H. G. Backlund. 

A large number of contributions were to the subject 
of the Karroo System both in its stratigraphical and 
palaeontological aspects ; these add much of im- 
portance to our knowledge of that system, more 
especially in its African developments. H. Besairie 
(“ The Stratigraphy of the Karroo System in Mada- 
gascar ”) ; F. Dixey (“The Karroo of the Lower 
Shire-Zambezi Region ”) ; A. B. Walkom (“ A 
Comparison of the Fossil Floras of Australia with 
those of South Africa ”) ; P. Fourmarier (“ Karroo 
System of Belgian Congo ”) ; F. Mouta and A. 
Borges (“Sur I’Existence et la Distribution du Karroo 
dans r Angola ”) ; G. Stefanini (“On the Sequence 
and Age of the Lugh Sandstones, Italian Somaliland ”) 
and F. P. Mennell (Bulawayo), (“ The Karroo System 
in East and Central Africa ”) are some of the principal 
contributions. 

The Rift Valleys Section attracted much interest 
and brought out some good discussions. One' of the 
more notable contributions is by E. J. Wayland 
(Entebbe), “ The Albertine Rift ; a Compressional 
Phenomena ”, in which a tectonic parallel is drawn 
between Lake Albert and the Dead Sea. Prof. H. 
Cloos (Bonn) gave a thoughtful address on “ Tectonic 
Experiments and the Origin of Fracture Zones ” ; 
there were also papers by E. Seidl (Berlin), J. J. 
Pannekoek van Rheden (Haarlem), D. Johnson 
(New York), etc. 

A great variety of subjects were presented in the 
General Section ; for example, Prof. G. Giirich 
(Hamburg) directed attention to the traces of the 
oldest organisms hitherto fomid in South Africa; 
Dr. N. R. Junner (Freetown) gave a useful account of 
the norite of Sierra Leone ; M. H. J. Schuiling (Panda) 
read a valuable paper on the Kambove Copper Mine 
(Katanga), while Dr. 0. Pratje (Konigsberg) delivered 
an illustrated address on the results of the geological 
investigation of the South Atlantic Ocean. Other 
attractive papers were by Prof. A. Demay (St. 
Etienne) on Hereynian tectonics in France; C. 
Freire d’Andrade (Lonrengo Marques) on Portuguese 
East Africa ; P. Kovaloff (Johannesburg) on the 
beryl finds in Namaqualand ; A, O. D. Mogg (Pre- 
toria), who discussed the connexion between flora 
and geology in the Vryburg district, etc. 

The great interest aroused by recent advances in 
geophysical methods of prospecting led to a. special 
meeting for this branch of geology, in which Dr. J, G. 
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Sineriz (Spain), Dr. D. Miishketov (U.S.S.R.), and 'Dr. 
J. Wh Evans (Great Britain) took a prominent part. 

Following the example set at previous meetings — 
which resulted in valuable compilations on the world’s 
supplies of, for example, pyrites, coal, iron, etc., it 
had been decided to survey the “ Gold Resources of 
the World ”, a subject of outstanding international 
and economic importance, and specially worthy of 
being handled by the Congress while meeting in the 
greatest gold-producing country of the world. The 
proposal was initiated by means of a special invita- 
tion over the signature of the Prime Minister of the 
Union ; when the session opened, reports had been 
received from 45 different governments. The publica- 
tion of this volume will be welcomed by many 
students. 

International Commissions of the Congress. 

During the session a series of meetings were held 
in connexion wdth the various International Com- 
missions, the work of which is an important feature 
in the life of the Congress. In the end, several 
commissions had to be reconstituted, one new com- 
mission and on© sub -commission w’ere established, 
while of the previous bodies, one (iron ores) was dis- 
solved, so that the Congress now has the following 
commissions ; Prix Spendiaroff (awarded to Dr. L. T. 
Nel, geologist on the Geological Survey of the Union 
of South Africa), Palaeontologia Universalis, Lexicon 
de Stratigraphie, Glaciers, L’Homme Fossile, Croute 
Terrestre, Geophysique et Geothermique, Carte de 
FEurope, Carte de la Terre, Distribution of the 
Karroo (Gondwana) System ; to these was added the 
sub -commission of African Surveys. The Council was 
fortunate in securing an excellent and thoroughly 
representative membership for most of these com- 
missions. 

Since the last meeting of the Congress, in Spain dur- 
ing 1926, much useful work has been accomplished by 
the two map commissions, mider the chairmanship of 
Dr. P. Krusch, president of the Geological Survey of 
Prussia. The one for the map of Europe on the scale 
of 1 : 1,500,000 was founded at Bologna in 1881 and 
shortly after the Toronto congress in 1913 completed 
its task by publishing the last sheet, and the prepara- 
tion of a new edition was afterwards decided upon. 
The indispensable preliminary work of agreeing upon 
the best colour scheme was completed at a meeting 
of the Commission held in Berlin last February, and 
during the South African meeting Dr. W. Schriel 
(general secretary of the Commission) exhibited two 
advance sheets of the new edition, in their original 
form ; the great beauty of the colour scheme and the 
excellence of the draughtsmanship were much admired 
by many members. One section of the neiv edition is 
ready for the press and further sections are expected 
to appear at the rate of two in each year. 

The publication of the International Map of the 
World on the scale of 1 : 5,000,000 was decided upon 
at the Stockholm congress in 1910, and the colour 
scheme drafted at the Berlin meeting referred to, two 
sections embracing the Union of South Africa being 
afterwards prepared ; they were presented at the 
Pretoria meeting. For the next congress it was agreed 
to prepare a few North American sections. 

The final editing is to be done at Berlin (as was 
formerly the case) in order to secure uniformity of 
issue, for which purpose a special bureau has been 
established at Berlin. Dr. P. Krusch (chairman of 
both map commissions) was able to announce the 
fortunate circumstance that the means for the printing 
of both maps have been made available by Prussia, so 
that in due course the sheets will be obtainable through 
the Geological Survey of that country. 
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The keen interest shown in the stratigraphy, palae- 
ontology and world distribution of the Karroo System 
which constituted one of the sections of the Congress 
(as explained above) culminated in the establishment 
of a new Commission on the Correlation of the Karroo 
{ Gondwana) System ; the pro|>osal emanated from 
Dr. S. H. Haughtoii (Cape Town) — an outstanding 
authority on the Karroo System — strongly supported 
by Droh G. Stefanini (Bologna), Dr. L. L.. Fermor 
(Calcutta), Dr. D. Mushketov (Leningrad) and others. 
The Commission has Dr. A. W. Rogers as chairman 
and includes the directors of geological surveys (or 
government geologists) of all countries concerned, to- 
gether with representatives for Italy, Australia, etc., 
with Dr. S. H. Haughton as its secretary, so that one 
may look to much useful work before long. 

The presence at the session of representatives of 
practically every country maintaining some form of 
geological survey in Africa, led to a strong desire to 
make use of this unique opportunity of establishing 
closer co-operation between African surveys. A num- 
ber of well-attended meetings were followed by the 
formation of a Sub -Commission of African Surveys, 
on the initiation of Dr. G. W. Grabham (Khartoum), 
supported by Dr. A. L. du Toit (Kimberley). One of 
the chief aims of this Commission is “ to promote co- 
operation between all Governments in Africa, with a 
view to prosecuting geological mapping of the Conti- 
nent Its president is Prof. G. A. F. Molengraaff 
(Delft), whose name is so well known to all students of 
South African geology, while M. Jean Lombard 
(Brazzaville) is its secretary ; the membership includes 
all the chiefs of official geological surveys and those of 
unofficial geological surveys or their representatives, 
as well as Dr. J. W. Evans. It is proposed to issue as 
soon as possible a “ Handbook of the Geology of 
Central Africa ” and to attack the following problems : 
Rift valleys, glacial periods, thrusts, changes of cli- 
mate, nature of great batholiths, modern sedimenta- 
tion in connexion with earth movements. When one 
realises the many centres at which geological wnik is 
being carried on in Africa practically in watertight 
compartments, one may look for important results 
from this new body, which was designated a -com- 
mission, in order to emphasise the facts that its work 
is not intended to interfere with that of any commission 
concerned with the map of Africa. 


' The general riiecliiig of the t tii< 

Union Governmciit to prc.o*!‘\'c a kiiid of ** tdacial 
National Park the bonurifui anii luiique striated 
pavements near IvimDuley \Giicli aroiionl iriviit en- 
thusiasm, among the meiiiber.^, and iiiwl Ifn publica- 
tion of the Contour 31a|i of the Lihoii on t.hf^ scale of 
1:1,000,000 prepared by Mr. Ih H. Laiik^, Carto- 
grapher to the Geologicai Survey. The hand-coiouivd 
original was displayc'd at tlie (aaiiire,-*; aiid btuoiid 
doubt forms an admirable ‘ |'>ciidaiit ' to tlie geological 
map recently pubiished on tiie same scale. 

GE.NERAn Impuessions. 

• The almost simultaneous meeting of the Ih'itish 
Association at Johanneslm rg lunl aitracred a vast 
gathering of overseas workers, and though it was iui- 
possible to secure a fusion betwcfon its Geologicai 
Section and the Congress, a large measure of fiearty 
co-operation was possible, which, tlie Geological 
Society of South Ahica did rnucli to secure. 

For the venue of the sixteenth session, tl'ie Council 
had received an invitation from the (jeanite Geoiogique 
in Leningrad, presented by Dr. D. Musliketov, and 
another from the United States, ])reser!ted by Prof. 
C. P. Berkey. Though many members v'ould have 
welcomed the opportunity of visiting Russia, the 
general meeting decided in favour of the "United States, 
where the next Congress is toassesmble, probably in 1932 . 

Surveying the activities of the last session as a 
whole, one feels that the traditions of this intiernational 
movement were worthily maintained, both as regards 
the organisation and general arrangements for se©in,g 
the main geological features of the country, and in tlie 
contributions made to geological science. There can 
be no doubt that the great success of the excursions, 
the keen interest- taken by the visitors in all they saw, 
and their intense energy in collecting from the crust 
of the earth, will in due course result in a substantial 
enrichment of South African literature. Certainly the 
personal contact with so many leaders of geological 
thought, under conditions of perfect international har- 
mony, was (and will continue) a splendid stioiuliis to 
the little haiidfiii of local geologists, whose work has 
to be pursued more or less in the shadow's of the light 
that illuminates the progress of geology elsewhere. 

A. L. H. 


Properties of Water and Steam. 


npHE sixteenth Thomas Hawksley Lecture of the 
Institution of Mechanical Engineers, delivered 
by Prof. H. L. Callendar on Nov. 1, and entitled 
“ Critical Relations between Water and Steam,” 
takes the form of a very interesting historical survey 
of the development of knowledge of the physical 
properties of water and steam. Actual measurements 
of heat quantities and densities at high pressures and 
temperatures are so difficult and expensive to obtain 
that this data has always been and still is incomplete, 
and the physicists’ attempts to bridge the gaps by 
establishing theoretical relations agreeing with experi- 
mental results, are described in chronological order. 

The theory of the continuity of state, which assumes 
that “ liquid and vapour are merely wddely separated 
forms of the same condition of matter, and differ only 
in density”, was so ingenious. and attractive that it 
held the field for sixty years and received a tremen- 
dous amount of attention. The salient points in its 
development are, therefore, illustrated, but ffnally the 
assumption of identity of molecular structure of water 
and water vapour was generally abandoned. 

Recent researches on the structure of crystals 
suggest the co -aggregation theory. The density of 
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steam at low pressures show^s that the great majority 
of the molecules are single PIgO molecules, but there 
is no doubt that steam contains a proportion of com- 
plex molecules which increases with ' the density, and 
this would account for the increasing defect of volume 
from the ideal with increasing pressure. The latent 
heat of co-aggregation of the complex molecules also 
explains the increasing defect of total heat with 
increase of density. As regards the water, the co- 
aggregation of the molecules appears to be a higher 
degree of multiplicity, but is apparently so mobile 
and irregular as to make analysis almost hopeless. 
However, the relative positions and distances apart 
of the atoms of crystalline solids, such as ice, have 
been determined recently with great accuracy, and 
this shows that their arrangement depends in many 
important cases on the ionic group formation known 
to exist in the liquid, rather than on the chemical 
formula for the molecule in the vapour state. 

In this connexion illustrations are given of Sir 
William Bragg’s model of the crystal structure of ice, 
and the continuous nature of the network is described. 
It is shown that there is no trace of the original vapour 
molecule, except that the total number of hydrogen 
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atoms ill x he (/rystai is exactly twice that of the oxygen 
atoms. 11 le complete liexagoiia.1 .molecule existing in 
the ice is one of the .most probable types existing in 
the licfiiicl, but there must be many others of greater 
degrees of complexity, and the reduction of the pro- 
portions of complex molecules with increase of tem- 
perature helps to explain the high specific heat of 
i-rater and the reduction of the latent heat. This 
proportion becoming insufficient to maintain a con- 
tinuous network wxiiild explain the vanishing of the 
surface tension at the critical point. The vapour 
would probably contain molecules of a small degree 
of complexity, but they would doubtless behave as gas 
molecules, having the' same kinetic energy but lower 
velocity on account of their greater masses. This 
all indicates that the same type of equation cannot 
satisfactorily represent the behaviour both of the 
liquid and the vapour. ^ . 

Based on this theory the following modified Joule- 
Thomson equation is adopted : 

V-b =BT/F-0, 

in which 0 represents the defect due to co-aggregation. 
The heat of ’water in equilibrium with saturated steam 
can be represented by 

k=6'o (t-32) +vL {V-v), 

wrhich equation has been veiified by direct measure- 
ment of h up to 3800 lb. pressure. These two equa- 
tions combined enable the saturation pressures to be 
calculated by Rankine’s method, and give good 
agreement with observation up to 400° F. with G a 
function of T only. For higher temperatures it will 
be possible, by making C a function of F as well as of 
T, to obtain good agreement over the whole range, 
32° to 717° F. 

Densities have been determined by heating suitable 
quantities of water in sealed quartz glass tubes. The 
density of the liquid was determined by observing its 
expansion up to the temperature at which the menis- 
cus vanished, which was found to be 705-2° F. The 
density of the vapour was determined by using smaller 
quantities of water and observing the temperature at 
which the liquid was completely evaporated. The 
densities did not become equal at the temperature at 
which the meniscus vanished but were in the ratio of 
5 to 3. 

A method of determining the total heats in the 
critical region gave values consistent to 0-1° F. and 
corresponded remarkably well with the density 
measurements. The latent heat at 705-2° F., where 
the meniscus vanished, was foxind to be 130 B.T.tJ. 
per lb. and the saturation lines for liquid and vapour 
do not meet at 705-2° F. but at 717° F. and at a 
pressure of 3650 lb., while the density curves from the 
quartz tube experiments do not meet at 705-2° F. in 
a parabola but at about 717° F. when extrapolated. 

In discussing a diagram of total heat plotted to a 
base of log pressure, a statement is made which sug- 
gests that with steam at an initial temperature of 
670° F. a higher thermal efficiency is obtained with 
500 lb. per sq. in. than with 1000 lb. per sq. in. initial 
pressure. The reference is to the dry region, and pre- 
sumably therefore only a small range of expansion is 
. considered. However, if the comparison is made on a 
practical basis, with expansion to a coinmon final 
pressure of such value as obtains in an ordinary 
steam power plant, the higher initial pressure pro- 
duces a considerable gain in thermal efficiency, 
because not only is the available energy due to adia- 
batic expansion greater, but also the heat input is less. 
These facts are quite easily established by calculating 
the required values from any published tables of 
properties of steam, including those published by 
Prof. Callendar himself. It is unfortunate that this 
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wrong impression should be created by a statement 
of so great an authority on the subject, particularly 
at a time when progressive engineers everywhere are 
fighting against conservatism in their effort to intro- 
duce higher initial steam pressures into large steam 
power plants with the object of improving the overall 
efficiency. 


University and Educational Intelligence. 

Edinburgh. — The degree of D.Sc. has been con- 
ferred upon Prof. R. S. Adamson for his thesis on 
studies in plant ecology and in plant anatomy, and 
on Robert Heil Chrystal for his thesis on Sirex and 
the Ihalia parasite — the biology and post-embryonic 
development of Ibalia leucospoides. 

St. Andrews. — The Court has approved the 
nomination of Dr. E. T. Copson, formerly scholar of 
St. John’s College, Oxford, lecturer in mathematics 
in the University of Edinburgh and honorary secretary 
of the Edinburgh Mathematical Society, as lecturer 
in mathematics and applied mathematics in succession 
to Dr. William Saddler, who has recently been ap- 
pointed to the chair of mathematics at Christchurch, 
in the University of New Zealand. 


Memoranda have been issued regarding the various 
Commonwealth Fund Fellowships available in 1930. 
The fellowships are open to British graduate students 
and tenable in American universities. As many 
' as thirty fellowships, tenable for two years, are 
available to graduates of British universities who are 
domiciled in the British Isles, are of British descent, 
unmarried, and less than thirty years of age. Not more 
than five fellowships are also available on similar 
terms to graduates from any of the British Dominions. 
A further class of fellowships, limited to three a year, 
is offered to overseas government officers in the actual 
employ of the Government of Great Britain, India, or 
any of the Dominions ; the age limit for these fellow- 
ships is thirty-five years and they may be married. 
Every fellow appointed has to submit a course of study 
or research, and is expected to travel about the United 
States in connexion with his work. There is no fixed 
emolument, but each fellowship is estimated to cost 
the Fund about £600 a year. Particulars and applica- 
tion forms, to be returned by Feb. 10, can be obtained 
from the secretary, Mr. R. H. Simpson, Commonwealth 
Fund Fellowships, 50 Russell Square, London, W.C.l. 

Through the generosity of Mr. P. F. Holmes and 
Mr. D. M. Henshaw of Huddersfield, there has been 
placed in the hands of the Institution of Gas Engineers 
a fund for the purpose of endowing a scholarship to 
be called the William Cartwright Holmes Scholarship, 
which shall be tenable at the University of Leeds by 
a student taking a course in preparation for a re- 
sponsible position as a gas engineer. The scholarship 
is of the value of £150 per annum for three or four 
years. The donors of the scholarship state that 
“their first desire was to perpetuate the name of 
William Cartwright Holmes, and secondly to show 
appreciation of the training obtained by students of 
Gas Engineering at Leeds University and of the 
valuable research work done in the Department of 
Coal Gas and Fuel Industries ”. The foimdation of 
pch a scholarship is a very practical means of assist- 
ing to meet the national need at the present time for 
trained fuel technologists which was stressed by the 
National Fuel and Power Committee in its recent 
report and by Prof. J. W. Cobb in his last report as 
Livesey professor of the Department of Coal Gas and 
Fuel Industries in the University of Leeds. 
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Historic Natural Events. 

Jan. 12, 1914. Eruption of Sakura-jima. — A violent 
eruption occurred in the island volcano of Sakura-jirna 
in south Japan. It was preceded by many tremors 
on Jan. 11, and these led the authorities to order the 
removal of the inhabitants, and all of them (more 
than 23,000 in number) were saved. Lava flowing 
down the east side filled up the narrow strait and 
converted^ Sakura-jima into a peninsula. The total 
volume of ashes and lava ejected was estimated at 
one -half a cubic mile. New surveys showed that most 
of the volcano was uplifted, in one place by 41 feet. 
Outside the island, the ground was depressed by so 
much as 20 inches within an irregular circle about 
28 miles in diameter. 

Jan. 14, 1716. High Tide during Frost Fair.— The 
winter of 1715-16 was very cold in England and over 
the whole of Europe, At Paris the thermometer 
fell to -4° F. on Jan. 22. A fair, wdth booths and 
printing presses, was erected on the frozen Thames ; 
on Jan. 14 there was an uncommonly high spring tide, 
v/hich raised the ice fourteen feet without interrupting 
the progress of the fair. 

Jan. 15, 1662. Mild Winter. — Tinder this date 
Samuel Pepys records in his diary : “ It is a fast day 
ordered by the Parliament, to pray for more season- 
able weather, it having hitherto been summer weather, 
that is, both as to warmth and every other thing, just 
a_s if it were the middle of May or June, which do 
threaten a plague (as all men think) to follow.” 

Jan. 16, 1362. Gale. — A gale began about the time 
of evensong and continued for six or seven days in 
the south of England, stronger than had been Imowm 
for many years. It blew down towers, steeples, 
houses and chimneys, and even the buildings that 
were not overthrown were rendered unsafe. It was ; 
followed by a very wet season in summer and harvest. 

Jan. 16, 1614. Frost. — It is recorded in Drake’s 
“Eboracum” that on Jan. 16 ^'^it began to snow and 
freeze, and so by intervals snowing without any thaw 
till the 7th of March following, at which time w^as 
such a heavy snow upon the earth as was not re- 
membered by any man then living. It pleased God 
that at the thaw fell very little rain, nevertheless the 
flood was so great that the Ouze ran down North 
Street and Skeldergate with such violence as to force 
all the inhabitants of those ' streets to leave their 
houses. . . , Ten days this inundation continued at 
the height, and many bridges were broken down by 
it in the country, and much land overflown,” 

Jan. 17, 1830. Severe Winter. — On the continent 
of Europe the winter of 1829-30 was one of the most 
rigorous loiown in history. On Jan. 17 the thermo- 
meter at Paris fell to 1° F. and pxiblic ‘ warmers ’ 'were 
established in the streets. In Switzerland, instead of 
snow, small compact crystals of ice fell, as in polar 
regions. In Normandy the snow was more than six 
feet deep, and many wood gatherers were lost. The 
frost was especially severe in Spain, where communica- 
tions were interrupted, many lives were lost, and many 
thousands of cattle. Bands of wolves, driven from 
the mountains by the snow, caused great ravages 
among the herds and killed many people. In England 
this winter was not especially severe. 

Jan. 17, 1881. Low Temperature in Britain. — 
On Jan. 7-26 severe frost prevailed over the whole 
of Great Britain and Ireland, unequalled since the 
winter of 1814. The lowest temperatures occurred 
on Jan, 17, when the thermometer fell below zero over 
the south of Scotland and the north of England, reach- 
ing -22° F. at Blackadder (Berwickshire), -16° at 
Kelso, - 15° at Stobo, and -11° at Lauder, all in the 
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valley of the Tweed. Again on .'jam 26 a roiti|Hj'ariii'o 
of -16° F. was reeunled at Bfaukadde!*, but, tlu re is 
some doubt wluth(*r tlu (-xposurt' ol f-fje tie rniona tar 
at this station was sat isfaettay. Then* low nipira- 
tiires all oceiiiTed during a [jcriod of ligJit iiortherlx" 
winds. 

Jan. 18, 1881. Great Snowstorm.-- A baronielrie 
depression, which f»rig!iiatc<,l off tlie east f*ciast of the 
United States on Jau. lU, crossed the Atiautic' in a 
general easterly direction, and on the evening of dan. 

17 it traversed the Bay of Biscay. At 8 a.m. an Jan. 

18 it was very intonso and. lay nunv tlie Channel 
Islands, and tJiroiigliuut Ifiat day it moved slowiv and 
rather irregularly ovei’ the central ports of tJie Kriglisli 
Channel before I’iassing away to Germany on Jan. 19. 
Over the Midlands, east am.l soutli-east Eriglaiid, tla‘ 
most violent easterly gale on record blew tiirougliout 
Jan. 18, the velocity at Yarmouth being 73 miles an 
hour for fifteen minutes between 3 and 4 jam. Tlif‘ 
gale was accompanied })y heavy snowstoi-rns over 
nearly the whole of England, and in. many ] daces the 
railway lines were completGy blocked for nuuiy hours. 
In London the snowstorm was the w'orst within living 
memory, and owing to the high wind curious drifting 
effects were experienced, some streets being perfectly 
clear on one side but heavily piled witli snow on the 
other. The fall was especially lieavy iii the Isle of 
Wight, where it w^as quickly followed by a second on 
Jan. 20 ; in Cowes there were drifts in the streets 
12 feet deep. 

Jan. 18, 1926. Hurricane. — A very violent hurri- 
cane ravaged all the Canary Isles. ToiTential rain 
overflowed the water-courses and a great deal of 
damage 'was done rain arid wind. At .Las Palma.s 
scarcely a house was left standing. 


Societies and Academies. 

Pakis. 

Academy of Sciences, Nov. 25. — L. Mangin : Notice 
of Sir Ray Lankest(3r, foreign associate of ' the 
Academy. — Gabriel Bertrand and L. Silberstein : The 
estimation of siilphur and phosphorus in plaiits. It 
was proved that the proportion of sulphur remaining 
in the ash is always less than that wliich exists in the 
plant, the losses ranging from 44 per cent to 7 6 per 
cent. There is also a, loss of phosphorus fluring cal- 
cination to ash, but the losses are much less, from 
0-2 per cent to 7 per cent of the amount }>resent.— 
J. A. Le Bel : The sparks which are emitted by 
stalactites when violent 1}" struck with a steel tool. It 
was at first supx)osed t.ha,t these sparks were due to the 
presence of quartz particles in the rock, but it was 
later proved that no hard particles were present. The 
phenomenon is probably due to tribolumiiieseence. — • 
G. Friedel and V. Maikowsky : Temperature measure- 
ments in borings. The thermometer consists of an 
ungraduated bulb with capillary tube, with the 
upper end open and ground to a plane face making an 
angle of 45° with the tube. The actual temperature at 
which the tube is exactly full, corresponding to the 
temperature attained in the boring, is easily deter- 
mined in the laboratory. — Ernest Esclangon was 
elected a member of the Section of Astronomy in the 
place of the late P. Ptiiseux.— Herbert Ory : The ex- 
traction* of roots. — H. Milieux : Some properties of 
meromorph and holomorph functions. — Joseph Peres : 
Some results concerning the stability or the regularity 
of the movement of a viscous liquid. — G. P. Arcay : 
Contribution to the experimental study of the de- 
formation of the flat spiral. From the experimental 
evidence given in the paper, it is concluded that the 
static deformation and the kinematic deformation of 
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the fiat spiral, eorrosponflini^ to the same position of 
the balaiiee wIhmsI, are in all ca;ses identical. Conse- 
(iucnt!}\ it is les’itifnatc to ntilise tlie method of static 
(ieftainatiuns as a metl K>d of experimental control. — 
Louis Hirscliauer and Augustin Talon : The auto- 
railroad |)rop<Asitioii for rapid transport with high 
duty. — G. Briihat and R. Legris : The rotatory dis- 
piersion of tartaric acid and of the alkaline tartrates in 

ar|ueous soiiition. - Jean Thibaud and Jean J. Trillat : 

The effects of tilt ration of tlie general radiation on the 
X-ray diagrams of liciuids. The determination of 
absoi‘pt i(ai coeiiicients. The existence of a secondary 
diffract io?i ring due to the general radiation, shows the 
necessity, in researches on the molecular structure of 
substances radiographed in thicknesses of several 
millimetres, of precautions against the formation of 
the secondary ring. For this, either the radiation may 
be made monochromatic by reflection from a crystal, 
or an absorbing sector of aluminium may be placed 
near the film. — M. Bourguel and Mile. V. Gredy : The 
mechanism of catalytic hy dr ogenation . Whatever may 
be the mode of working, the initial velocity of hydro- 
genation is, for a given substance, independent of the 
weight of material to be hydrogenated. The activity 
of the catalyst is a diminishing function of the initial 
concentration. The results can be best explained by 
the assumption of an initial action of the hydrogen 
on the metal (palladium). — L. Meunier and K. Le 
Viet : The hydrophil properties of collagen. Any 
substance capable of lowering irreversibly the capacity 
of the collagen for swelling is a tanning substance, and 
its astringency is measured by the intensity of this 
lowering. — ^Jacques Bardet and Arakel Tchakirian : 
Some combinations of germanium oxide and oxalic 
acid. Experimental evidence is given for the existence 
of a complex germano-oxalic acid : it was not possible 
to isolate a definite compound, but H 2 Ge(“C 204)3 is 
probably present in the solution. — Mme. Ramart- 
Lucas and F. Salmon-Legagneur : Stability in absorp- 
tion spectra. The absorption in the ultra-violet of the 
dibasic acids of the fatty series. — P. Mondain-Monval 
and R. Quanquin : The temperature of spontaneous 
inflammation of gaseous mixtures of air and saturated 
hydrocarbons. The influence of the pressure and of 
preliminary heating. Supplementing earlier work in 
which the oxidation was carried out under high 
pressures, experiments at the ordinary pressure are 
described. With pentane, aldehydes were detected at 
C., and were produced in quantity at 325° C. 
The presence of formaldehyde, acetaldehyde, butyr- 
aldehyde, and fatty acids was proved. — G. Dupont 
and J. Levy : The autoxidation of abietic acid. The 
action of catalysts. In a previous communication the 
autoxidation of abietic acid w^as shown to be a typical 
example of autocatalysis. The influence of the ’ 
addition of catalysts has now been studied : cobalt 
abietate proved to be the most active positive catalyst. 
Lucien Dupont : The action of caustic alkalis at high 
temiDeratures on alhumenoids. The proportions of 
oxalic, benzoic, and various fatty acids obtained by 
potash fusion at 325° C. are given for gelatine and 
for egg albumen. — J. Grard : Some reactions of pro- 
pargyl acetal. — A. Guyot and M. Fournier : A new 
general method for the preparation of primary and 
secondary amines. The reaction proposed is 
R • CH. 2 OH 4 - = R • CH 2 • NHR' + H 2 O. This 

takes place in an autoclave in the presence of re- 
duced nickel at temperatures from 150° to 190° C, If 
ammonia is used in place of the primary amine, both 
primary and secondary amine are formed in propor- 
tions depending on the temperature. The yields are 
high and the method appears to be general. — D, 
Ivanoff : Some properties of the true mixed organo- 
magnesium carbonates. — L. Royer : Xew observations 
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on the asymmetry of the corrosion figures obtained by 
an active isotropic liquid. — E. Raguin : Subdivisions 
of the layer of bright schists in Haute-Maurienne.-- 
Yang Kieh : The massif of crushed pegrnatite situated 
at the southern edge of the geological sheet of 
Aigurande (scale 1/80,000). — Marcel Thoral : ^Palse- 
ontological discoveries in the Cambrian and Silurian 
of the mountains of Lacamie to the north of the 
Montague Noire.— J. Thoulet : Isothermal oceanic 
licpiid cones of whirling.— R. Combes and M. Piney : 
Proteolysis and proteogenesis in ligneous plants during 
the summer and autumn. — A. Orekhoff : The alka- 
loids of Anabasis aphylla. This plant, which grows 
wild in Turkestan and Transcaucasia, is known to be 
very poisonous. A new. base, anabasine, has 

been extracted from the dry plant and prej)ared pure. 
Other bases, not so far obtained pure enough for 
analysis, are also present. — G. Nicolas and _ Mile, 
Aggery : A new example of generalised bacterial in- 
fection in plants.^ — ^J, Andre Thomas : The phenomena 
of modification of toxic attack of the Convoluta as a 
function of their grouping. — ^Jean Saidman : Radio- 
therapy of serophagy. 

Dec. 2.— Marcel Brillouin : The dynamical tides, 
of an ocean comprised between two parallels. Law 
of depth in latitude and longitude. The organisa- 
tion of the calculations. — Leon Guillet and Marcel 
B allay : The corrosion of steels after cementation 
or formation of nitride. — Charles Nicolle was elected 
a non-resident member in the place of the late 
Ch. Deperet. — O. Boruvka : Projectively deformable 
surfaces which admit a group of co ^ projective trans- 
formations in themselves. — Fatou : A criterion of 
stability. — Nicolas Theodoresco : The application of a 
formula generalising the Cauchy integral to a hydro- 
dynamical question. — ^Jean Courregelongue : The 
existence of two families of vortices behind immerged 
solids. — L. Ravier : A general formula for the calcula- 
tion of the thrust of the soil.— Paul Woog : The 
extension of lubricants on solid surfaces. Molecular 
influences. The role of photolysis. — Marcel Chopin : 
The flow of gas through an orifice in a thin wall at 
variable temperatures. — P Swings : The resonance 
series of sulphur vapour. — L. Goldstein : The relativist 
treatment of the problem of several bodies. — Frederic 
J oliot : The electrochemical properties of polonium. — 
Mile. Dorabialska : The heat evolved by polonium. 
The amount of heat evolved, reduced to a quantity of 
polonium in radioactive equilibrium with 1 gram of 
radium, was found to be 24 calories per hour. This 
figure is given with reserve, since it is distinctly below 
that deduced from the heat measured for radium anci 
its derivatives. — Maurice Lecat : The prediction of 
binary azeotropism. — Roger Lyon, G. Fron, and 
Fournier : The influence of artificial ageing on the 
mechanical properties of wood. Data are given 
showing the effects of mild and drastic treatment with 
ozone on wood. — Raymond Hocart and Jacques de 
Lapparent : The boehmite of bauxites. The identity 
of Boehm’s ‘ bauxite ’ with boehmite was proved by 
the application of Debye and Scherrer’s method. — 
Constant Ktenas : New researches on the petro- 
chemical characters of the caldeira of Santorin. — 
Maurice Couvreur : Note on the conformal and non- 
conformal siliceous epigeny of the testa of Lamelli- 
branchs. — H. de Bockh and P. Viennot: The geology 
of Iraq. — Raymond Furon : The position of the 
palaeozoic grits to the north of the middle Niger 
(French Sudan). — Y. Milon : The presence of glau- 
conite in the Pliocene sands of Brittany. — G. Pontier 
^nd R. Anthony ; The presence of four upper incisors 
in the Mastodon (Tetrabelodon) turicensis. — Georges 
Malengon : The first stages of germination of the 
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spores of the genus Mlaphoniyces, — Paul Guerin : The 
proportion of hydrocyanic acid in the genus Lotus, 
Deterriiinations of the aiiiount of hydrocyanic acid in 
twelve species of Lotus have been made. The jiro- 
portions found depend on the time of year the speci- 
mens were collected,, and also on the climate, — -Georges 
Truffaut and 1. Pasta c : The chemotherapy of plant 
diseases by organic colouring matters. It has been 
proved that certain colouring matters, innocuous to 
the higher animals, can prevent the development of 
moulds {Rhizop'Us nigricans, Penicillium glaucum). 
The treatment has been successfully applied to dis- 
eases of the vine and of wheat. — Laurent Raybaud : 
The action of germinated seeds in feeding. Sterile 
germinated grain has marked beneficial effects when 
taken with other food. It has proved especially valu- 
able with rickets in children. — ^Jean Piveteau : A new 
type of fossil fish from the north of Madagascar. — 
Emile P. Terroine and Mile. Therese Reichert : The 
action of mineral substances on endogenous nitrogen 
metabolism. — P. Vayssiere : The migratory Acridians 
in French Africa during the year 1929.-— L.\avauden : 
The wild eat of Corsica. — Ch. Perard : The caoutchouc 
conger. In the fish market at Paris congers are 
occasionally sold the flesh of which differs from that 
■ of the normal conger eel, resembling india-rubber, 
hence its name. Analyses of the flesh of the abnormal 
eel showed that its consistency was due to a reduction 
in fat, 0*4 per cent instead of 9 per cent, and this was 
shown to be due to a concentration of the fat in the 
ovary. — -Marc de Larambergue : Cytological study of 
autofertilisation in Limncea auricularia. — W. Arcis- 
zewski £md W. Kopaczewski : The buffer power of 
serum. Human serum can be treated with either acid 
or base to a concentration of about M/2000 without 
change in the concentration in hydrogen ions or 
hydroxyl ions. This buffer action extends to other 
ions. The serum offers resistance to any change in its 
surface tension. — L. Marchlewski : Researches on 
phyiioerythrin. Phylloerythrin is a product of meta- 
bolism of chlorophyll and is identical with the 
bilipiirpurin of Lobisch. Its composition is repre- 
sented^ C 33 H 34 lSr 403 , and when crystallised from 
chloroform it gives crystals containing one molecule 
of chloroform to two molecules of phylloerythrin. — 
Maurice Piettre ; The influence of neutral salts on the 
. separation of proteins by the acetone method. The 
effect of salts (magnesium sulphate) is very important 
in the separation of proteins by the acetone method. 
Small quantities of neutral salts prevent, or at least 
render difficult, the isolation of the proteins of the 
globulin group. — ^Marage : The causes and conse- 
quences of the deafness of Beethoven.-— Ch. Champy 
and M. Heitz- Boyer : The mechanism of the action 
of the electrical knife with high frequency. Thermal 
and mechanical effects of high-frequency currents on 
the tissues. 
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Diary of Societies. 

FRIDAY, January 10. 

Roa^al Geographical Sooiei’y (at aEolian Hall), at JCSO.—IL CL Watkins : 

By Canoe and Dog Sledge in Lalirador (Cliristmas Lectures) (2). 

Royal Society of Art.s (Indian Section), at 4.30.— Sir Basil F. 'Blackett ; 
The Economic Progress of India. 

Royal Astronomical Society, at 5.— E. A. Kreiken : Tlie Frciiuency of 
Double Stars of Different Spectral Types and Absolute Magnitinle.s.— 
J. Jackson: The Sliortt Clocks of th\* Royal Ob.sr-rvatory, Greenwich, 
with Special Eefereiice to the Effect of Variation in Are,— H. Jones: 
Deviatioms from Boyle’s Law in Stellar Interiors. 

Malacological Society of London (in Zoological Department, University 
College), at 6. 

North-East Coast Institution of Engineers and Shipbuilders (at 
Mining Institute, Newcastle-upon-Tyne), at 6. — L. C. Burrill : Design 
and Construction of the Bail-car-carrying Steam.ship Scatmin, 

Society of Chemical Industry (M'ancliester Sf?ction) (at Engineers’ 
Club, Manchester), at 7. —Dr. £. K. Rideal; Some Aspect.s of Surface 
Chemistry and their Industrial Implications. 

Institution of Electrical Engineers (North-Western Centre) (at Free 
Trade Hall, Manchester), at 7.— Capt. P. P. Eckeivsley : Broadcasting 
by Electric Wave.s (Faraday Lecture). 

Oil and Colour Chemists’ Association (Manche.ster Section) (at Milton 
Hall, Manchester), at 7. — Prof. T. P. Hilditch : Recent Research on 
Fats bearing upon the Drying of Oils in Paint and Varnish. 

Society of Chemical Industry (South Wales Srction) (at Cardiff 
Technical College), at 7.15. — E. H. Williams: Graphitic Lubricants. 
Junior Institution of Engineers, at 7,39.— H. J. X. Pdddie : The Track 
Circuit in Railway Signalling. 

Geologists’ Association (at 'tlniversity College), at 7.30.— J. Pringle: 
The Geology of Ramsey Island (Pern.).— Papt/'S lo he iakeu as read :- — 
The Pafeobotany of the Kent Coalfield, Dr. R. Crookall and J. Pringle ; 
The Prt^paration of Thin Sections of Friable and Weathered Materials 
by Impregnation with Synthetic Resins, K. J. Schaff er and P. Hirst. 
Society of Chkmio.al Industry (Chemical Engineering Group) (at 
Burlington House), at S.— J. R. Booer; Autogenous 'Welding in 
Chemical Works. 

Philological Society (at University College), at S. — G. G. Loane : 
Notes on N.E.D. 

Royal Society op Medicine (Ophthalmi.logy Section), at S.30.— Dr. 
F. W. Edridge-Green ; Tlie Iniiuence of liu* Parafoveal on the Foveal 
Region of the Retina.— J. D. N. Cardell : Krukenberg’s Spindles.— 
E. Wolff : A Mierophthalmic Family. 

January 11. 

British As.sociation of Managers of Textile Works (at Manchester 
Athenaeum), at 6.30. —J. R. Wollaston; Recent Developments in 
Steam Generation. 

MONDAY, January 13, 

Royal Society of Edinburgh, at 4.30.— G. Bond : The Occurrence of 
Cell Division in the Endodermis. — 1). Catcheside ; Chromosome Link- 
age and Syndesis in QSfioth(ira.--D. R. R. Burt: A Case of Inter- 
sexuality in Bos indicus^ with a Theory of the Significance of the 
Genetic Male Intersex, 

Institute of Transport (at Institution of Electrical Engineers), at 5.30. 

— A. Davies ; The Co-ordination of Transport. 

Institution of Automobile Engineers (Birmingham Centre) (at Queen’s 
Hotel, Birmingham), at 7. — H. K. Whitehorn : Petrol - Electric 
Vehicle Characteristics. 
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ivLEiTBif’Ai,- ExfUNEHiiS (iiilVjrmal .Meeting), at 7- — 
A. anu o'li^Ts : !usc!isHio!! un E'Hfait'TK'y, 

ixsri rr'rnsN- a£' Ei'.KimiK'AL Knvjinkeks (NrsrMi-EasLf^ni ('entt’e) (at Arm- 
Nli'OMg College, XtoveaHtle-npon-lyrie); at 7. — H. W. Taylor: Voltage 
f ’'jiA 1 ol of h .:u‘ A'l 1*5 jiafors. 

ix.'-TriTTjov OF II EATiNo A^aJ VKNTii.ATJNo Exoinecr.-^ (Associato Vlonibers’ 
aial eoaoaaCes' .SeeS ioji) (at Eoroagh Polyteciniic), at 7.~H. A. Lead- 
I'eat.er: Oil O'/OF'e Eulid Fiieis. 

Oi'.iiA-a iv h^oi'ii.iv (at Noi'lii St aiiordshire Teidiiiicai College, Stoke-on- 
'S'rofo-y ;o; 7.:;u. - J. W. Tli;:jE!]>soTi : A New Metliod of Decoration of 
x, f). Wuod : liesHiircli inin tin* ‘ fJnckling ’ of .Floor 
Tiles. -ii, M. CoileH : iieat Losses from Exjiost'd Surfaces. 
iN'srrri.'TE of Meta!..'. (Scofclish Local Sectiuii) (at 39 Elmbank Crescent, 
01a.sgr,v,-). at, 7.30. --A. Wragg: E.vtrnsiou, and a Consideration of some 
of !he idivsicetl Projx'rtifs^i Ifeidting the Production of Rods, Tubes, 
atid Sections by ikis [’rncess. 

Rovae tlEoi.nAnniC'AESociF.Tv (at .Eolian Hall), atS.S0.--Dr. T, F. Cliipp : 

Foriestsand i'lanC. of tae Anglo- Egyptian Siuian. 

Lv.sTj'MTr; or Br.y.wLsci (l.oudon Section) (at Charing Cross Hotel).— 
d. StiAvart : Alalting .Harleys of 1939. 

TUESDAY, January 14. 

Society Hut the Study of Inebriety (at Medical Society of London), at 
4.— Dr. W. Bl•o\^•n and others : Disens.sion on The Role of Psychotherapy 
in the Ih'evcntion and Treatment of Alcoholism and other Drug 
xiddictions. 

MuMERALooiCAL SociETV", at 5.30. — Sir Doiiglas Mawson : On the Occur- 
rence 'of Potassinni Nitrate near Goyder’s Pass, McDonnell Ranges, 
Central Australia.— Dr. L. T. Nell : On a New Occurrence of Znnyite 
near Postraasburg, Soiitli Africa, — .F. N. Ashcroft : Exhibiting Minerals 
from Broken Hill, Rhodesia, and Other Localities, — W. Campbell 
Smith: Exhibiting Specimens and Photomicrographs of Volcanic 
.Rocks from Kenya Colony. 

Institution of .Petroleum Technologists (at Royal Society of Arts), 
at 5.30. —A. A. Ashworth: Efficiency in the Distillation of Light Oils 
from Crude Oil. 

Institution of Civil Engineers, at 6.— A. E. L. Chorlton : Railway 
Traction by Oil-Engines. 

Institute or Marine Engineers, at 6,30. —Eng. Rear-Adml. W. M. 

Whayman : Water Tube Boilers for Merchant Ships. 

Institution of Electrical Engineers (North-Midland Centre) (at Hotel 
Metropole, Leeds), at 7.— I. Scott Mackenzie and others : Discussion 
on Colliery Electrification. 

Institution of Electrical Engineers (Scottish Centre) (at North 
British Station Hotel, Edinburgh), at 7.— Lt.-Col. S. E. Monkhouse 
and L. C. Grant : The Heating of Buildings Electrically by means of 
Thermal Storage. 

Manchester Athen.edm Textile Society (at Manchester), at 7.— H. 

Keat : Insurance of Goods against Marine Risks. 

Royal Photographic Society op Great Britain, at 7. — I. M. Thomson : 
The Bittern and its Neighbours. 

Burnley Textile Society (at Burnley), at 7.15.— J. Leigh: Ropes and 
Rope Driving. 

Institution op Automobile Engineers (Coventry Centre) (at King’s 
Head Hotel, Coventry), at 7.30. — J. B. Hoblyn : Aluminium Alloys 
from the Users’ Point of View. 

Institute of Metals (North-East Coast Local Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7,30. —L. Wright : Chromium Plating. 
Quekett Microscopical Clue (at 11 Chandos Street, W.l), at 7.30.— 

J. M. Offord : BTfty Years with the Quekett Microscopical Club. 

West Kent Scientific Society (at Wesleyan Hall, Blackheath), at S.30. 
Royal Society of Medicine (Psychiatry Section), at 8.30.— Dr. M. 

Critchley : The Psychology of the Senile Psychoses. 

Pharmaceutical Society, at S.30.— P. A, W. Self: Research (Harrison 
Memorial Lecture). * 

Institute of Brewing (Scottish Section) (Annual General Meeting) 
(at Caledonian Hotel, Edinburgh).— A. 0. Donll and S. E. Barnett : A 
Few Notes on some Physical Aspects of Fermentation and their 
Relationship to Bre wing Practice. 

WEDNESDAY , January 15. 

Royal Statistical. Society (at Royal Society of Arts), at 5.15. 

Boyal Society of ilEDiciNE (Surgery: Sub-Section of Proctology), at 

5.30.— J. P. Lockhart-Muiiiinery ; (Jiiiematographic Demonstration of 
Tlie Operation of Perineal Exci.sion of the Rectum, to be followed by a 
Cllnico-Pathological Meeting. 

Institution of Civil Engineers (Informal Meeting), at 6.— Prof. S. M. 

Dixon; Developments in Transportation by Cableways. 

Institution of Electrical Engineers (Wirele.ss Section), at 6. — H. A. 
Thomas ; A Method of Measuring the Overall Performance of Radio 
Receivers.' 

Institution OF Electrical Engineers (Sheffield Sub-Centre) (at Royal 
Victoria Hotel, Sheffield), at 7.30. — Lt.-Col. S. E. Monkhouse and L. C. 
Grant: The Heating of Buildings Electrically by means of Thermal 
- .Storage. 

Society of Chemical Industry (Newcastle Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7.30.— R. D, Burn: Methods of 
B’iltration in Industry. 

Hacup Tex'i'Ile Society (at Natural History Rooms, Bacup), at 7.30. — 

H. Maude: Plain Calico Weaving. 

Textii.e Institute (York.shire Section) (at White Swan Hotel, Halifax), 
at 7.30.— H. W. Martin : Humidification in Textile Works. 

Royal Meteorological Society (Annual General Meeting), at 7.40.— 

Sir Richard Gregory : Weather Cycles and Weather Recurrences 
(Presidential Address).— Presentation of Symons Medal to Dr. G, C. 
Simpson. 

Royal Society of Arts, at 8.-— J. Burton : (Quality in Pottery. 
Entomological Society of London (Annual Meeting), at 8. 

Folk-Lore Society (at University College), at 8.— Dr, W. R. Halliday: 

Some Note.s on the Superstitious Man of Theophrastus, 

Royal Microscopical Society (Annual General Meeting), at 8.— J. E. 
Barnard : Resolution and Visibility in Medical Microscopy (Presidential 
Address). 
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i Hasijxgden Dlstriot Tilvtile Sociktv (at Grammar School, llaslingb-n). 
— H. L. Tnidgill : Slay Construed icm and tin* Care nf a Fast Rct-d Slay. 
Society of Dyers and Colourists (Midlands Section) (at University 
College, Nottingham). -Ih-. S. G. Barker: aieasniannent of Fading. 
Society of Glass Technology (at Sunderland). 

THURSDAY, January 16. 

Royal Society, at 4.30. — J. R. Marrack and F. C. Smith : The Composition 
of Diphtheric Toxin— Anti-Toxin Floccules.— F. G. Spear : The Delayed 
Lethal Effect of Radium on Tissue Cultures in tyitro. — J. T. Cunningham : 
The Vascular Filaments on the Pelvic Limbs of Lepidosiren, their 
Function and Evolutionary Significance.— To be read in title cm7?y;— Sir 
.Frederick Keeble, M. G. Nelson, and R. Snow’ : The Integration of 
Plant Behaviour, I, Separate Geotropic Stimulations of Tip and 
Stump) in Roots.— C. Todd : Cellular Individuality in the Pligher Animals, 
with special reference to the Individuality of the Red Blood Corpuscle. 
— J. Ewle.s and J. B. Speakman : Examination of the Fine Structure of 
Wool by X-Ray Analysis. 

London Mathe.matical Society (at Royal Astronomical Society), at 5.— 
Prof. J. E. Littlewood ; Mathematical Notes (12) ; On Functions Sub- 
harmonic in a Circle (HI.).— R. E. A, C. Paley: On Some Problems 
connected with Weierstrass’s Non -.Differentiable Function. — S. Ver- 
blun.sky ; On the Limit of a Function at a Point. On the Denjoy 
A-integral. — Dr. D. M. Wririch : On an Integral Involving Legendre 
Functions and Related Integrals. 

IN.STITUTE OF Metals (Birmingham Local Section) (at Chamber of Com- 
merce, Birmingham), at 7.— J. Fallon : Modern Annealing Furnaces. 
Royal Photographic Society of Great Britain (Kinematograph 
Group— Informal Meeting), at 7. 

Institution of Ei-ectrical Engineers (Hampshire Sub-Centre) (at 
University College, Southampton), at 7,30.— Lt.-Col. S. E. Monkhouse 
and L. C, Grant : The Heating of Buildings Electrically by means of 
Thermal Storage.— T. G. N. Haldane ; The Heat Pump— An Economical 
Method of Producing Low’-Grade Heat from Electricity. 

Institute of Chemistry (Edinburgh and East of Scotland Section) 
(jointly Avith Society of Chemical Industry — Edinburgh and Bast of 
Scotland Section) (at 36 York Place, Edinburgh), at 7.30.— Short Paper.s. 
Batley and District Textile Society (at Batley Technical College), at 

7.30. — Celanese, its Manufacture, Properties, and Uses (Lecture). 
Optical Society (at Imperial College of Science and Technology), at 

7.30. — O. G. Hay : The Ross Modification of the Hilger Interferometers 
for Testing Large Optical Elements.— J. S. Preston : The Reflection 
Factor of Magnesium Oxide . — Exhibits and Demon st niti ons : — Raphaer.s. 
Ltd. : Scientype Occluding Glass for Use in the Treatment of Squint; 
A Visual Test wdth a New^System of Equi-photic Illumination. 

Chemical Society, at 8. — C. B, Coulthard, J. Marshall, and Prof. F. L. 
Pyman : The Variation of Phenol Coefficients in Homologous Series of 
Phenols. 

Royal Society of Tropical Medicine .and Hygiene, at S. 15.— Prof. 
Kuezynski : The Etiology of Y'ellow F'ever with Special Reference to 
the Etiology of other Insect-Borne Diseases. 

British Institute of Radiology, at 8,30. 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil).— Wireless 
Apparatus for Aircraft. 

Society of Chemical Industry (Glasgow Section) (jointly with Institu- 
tion of the Rubber Industry) (at 39 Elmbank Crescent, Glasgow).— W. A. 
Williams : Electro-deposition of Rubber. 

Todmorden Textile Society (at Todinoiden).— R. Holt: Defects io 
Yarn and how* to avoid them. 

FRIDAY, January 17. 

Royal Society op Medicine (Balneology Section), at 5.— Dr. V. Coates : 
Tissue Reaction in Rheumatic Disorders, w'ith Particular Reference tO' 
Subcutaneous Nodules. 

British Institute of Radiology, at 5.— Radiology in Bone and Joint 
Diseases. 

Society of Chemical Industry (LiA’erpool Section) (at Liverpool Uni- 
A^ersity), at 6.— Prof. E. C. C. Baly : The Activated Sludge Process for 
SeAvage Disposal. 

Institution of Mechanical Engineers (Informal IVIeeting), at 7. — 

T. Walley : The Pooling of Experience — a Function of the Institution. 
Royal Photographic Society of Great Britain (Pictorial Group — 
Informal Meeting), at 7.— J. D. Johnston : Photograpliic Conventions. 
Junior Institution of Engineers (Informal Meeting), at 7.30.— G. 

AndreAA’-Marshall : London’s Water Supply. 

Society of Dyers and Colourists (Manchester Section) (at Manchester). 

SATURDAY, January IS. 

Nelson Textile Society (at Preston Technical School),— C. A. Har- 
rington : Designing of Fancy lYibries. 

Physiological Society (at King’s College). 


PUBLIC LECTURES. 

iUOiVDAF, January 13. 

Bast Anglian Institute of Agriculture (Chelmsford), at 7.— W. S. 
Mansfield : Systems of Croxjping to meet Modern Conditions. 

• „ TUESDAF, January 14. . ' , 

Gresham College, at 6.— A. E. Hinks : Universe Studies : The Massive 
Centre of the Galaxy. (Succeeding Lectures on Jan. 15, 16, and 17.) 

WEDNESDAY, 3 Asv ARY lb. 

Hoyal Anthropological Institu'J'E (at Portland Hall, Great Portlnnd 
Street Extension of Regent Street Polytechnic), at 5.30. — M. C. Burkitt : 
Most Primitive Art. 

THURSDAY, January 10. 

King’s College, at 0.30.— Lieut.-Gen. 11. B. Fawcus: Tlie Royal Army 
Medical Corps. 
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I Science and History.^- 

I ▼ V asked the late Frederie Harrison whoii 
j beginning a lecture on the use of history, deliver'ed 
I in London some seventy 3v.iars ago. Is an ao 
I quaintance with the events, the men, the Ideas of 
I the past of any real use in these days ? ” To such 
questions, he remarked that two very differeut 
answers might be given, one by tlic^ Clradgiiiifis 
who would say that it was of no use at all, and the 
other by the literary gossip who would sa}^ history 
had fifty uses. With neitlier of these did Harrison 
agree, but rurmirig tlircuigli his lecture was the 
thought that the prcjper study of mankind is 
man ’b No matter wdietlier it be politics, religion, 
law, literature, science, or art, whatever, our system 
of education included, whilst iiiaii was wanting all 
the rest remtained vague and incomplete, and. aim- 
less. “ But the moment we learn the iiifliience 
which some great discovery has had on the des- 
tinies of man : the moment we note how all human 
thought was lighted up when Galileo said that the 
sun, and not the earth, was the centre of the world, 
the moment feel that the demonstrations of 
Euclid are things in wdiich all human minds must 
agree — indeed, are almost the only things in which 
ail do agree — -that moment the science has a 
meaning, and a clue and a plan.'* 

It may perhaps be considered not a little sur- 
prising to find Harrison so long ago emphasising 
his view by a reference to science, for although, as 
Hr. Singer recently reminded us, during the last 
few centuries no event has wrought so fimdamental 
i a change as the advent of the scientific way of 
I thinking, there are yet professional historians who 
are content to tell the political history of the last 
three hundred years without reference to scientific 
discovery, scientific method, or the application of 
science to life and thought, showing a lamentable 
separation of humanistic from scientific studies. 
This divorcement is no doubt partly due to the 
comparatively recent growth and spread of the 
scientific spirit and also to the highly technical 
character of scientific studies. It may be, too, that 
teachers of science have made no greater attempt 
to connect science with the humanities than 
teachers of history to allow for the influences of 
science. 

However this may be, whether or no teachers 
should regard it a duty to connect scientific and 
historical studies, there can be no question that 

1 A History of Physics in its Elementary Branches : including the 
Evolution of Physical Laboratories. By Prof. Florian Cajori. Revised 
and enlarged edition. Pp. xiii+424. (New York: The Macmillan 
Co., 1929.) 15s.net. 
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si isdeiit- (4’ scipiiee should be familiar with the great 
|)iniieer> well as 'W’it h t heir rliscoveries. In the past 
iliPiv lja\'e been histories of mathematics, astro- 
nrniiy. elect rieit.y, and cliemistrv, and the names of 
Bossiit, M’oritiicia, Baillv, .Priestley, Whe well, Grant, 
Clerke, and Thorpe recall some of the best known 
of historians of seience, among whom Prof. Florian 
Caj'ori of Calif o.rnia iiolds a distinguished place. His 
Histo,ry of Physics ” has for long been familiar, 
and the new edition supplies the need of an up-to- 
date review' of the subject. First published in 1898, 
the book now' runs to more than four hundred 
pages, and in these are surveyed the science of the 
ancients and the Renaissance and of the succeeding 
centuries. In the review^ of the wmrk of the tw^en- 
tieth century are sections devoted to radioactivity 
and the evolution of physical laboratories. 

‘'This is essentially an age”, said Sir Ernest 
Rutherford recently, “ of pioneer activity based on 
the four great discoveries of X-rays, radioactivity, 
the electron and the quantum theory ”, and it is 
Just these things Prof. Cajori deals with in the new 
section of his book. 

If the first steps towards the revival of scientific 
studies were taken in the fifteenth and sixteenth 
centuries, experimental science, thanks to the work 
of Gilbert, Galileo, Huygens, Newton, and others, 
made its first great onward stride in the seven- 
teenth century. It then passed through what has 
been called the materialistic age of the eighteenth 
century to the nineteenth, which brought wdth it 
law and order. Last century Prof. Cajori calls a 
century of correlation, the present is an age of 
fundamentalism. 

“ The nineteenth century physicist was like the 
explorer who, reaching Niagara Falls, contem- 
plated with intellectnal satisfaction the grand 
display of natural phenomena before him. The 
twentieth century physicist is like the explorer 
w^ho, going further, arrived at Yellowstone Park 
and w^as perplexed by the endeavour to reconcile 
the fact that in that region not only does water 
fall, blit also rises and shoots on high, not steadily 
but in intermittent streams.” 

All the hypotheses, all the mysteries of to-day, 
how^ever, we like to believe will eventually lead 
“to harmonious co-ordination, to the old Pyth- 
agorean ideal of the ‘ harmony of the spheres! ”. 
The story Prof. Cajori unfolds recalls some of the 
greatest achievements of the human intellect^ 
With profound speculation have been joined 
brilliant efiorts of the imagination, patient study 
of facts, striking examples of manipulative dex- 
terity, and a love of truth. The unravelling of the 
secrets of Nature has been almost entirely the work 
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I of t.he peoples of w'esterii Europe, but the benefits 
' are available for the w'hole world. Modern com- 
miniication and transport, the multiplication of 
industries and manufactures, the enlargement of 
the opportunities, and the amelioration of the lot 
of untold millions, wLat are they but the material 
gains due to the attempts to read some of the 
riddles of the universe ? The greatest good derived 
from them, ho weaver, has been the emancipation 
of the spirit of man from credulity and super- 
stition. That is one of the lessons of history. 


Mathematical Notation. 

A History of Mathematical Notations, By Prof. 
Florian Cajori. Yol. 2 : Notations Mainly in 
Higher Mathematics. Pp. xvii+367. (London 
and Chicago : The Open Court Co., 1929.) 26s. 
net. 

TTIHE first volume of this invaluable w'ork was 
JL noticed in our columns on July 6, 1929, p. 4. 
The vast quantity of material which had to be 
digested constrained the author to divide it into 
tw’o volumes, the first of which dealt with notations 
in elementary mathematics. Had it been possible 
for one man to set forth the rest of the subject 
down to the present time on the same scale as the 
part of it included in the first volume, it would 
have required more volumes still. The author has 
therefore limited himself to “ the endeavor to 
present in the two volumes of this history a fairly 
complete list of the symbols of mathematics dowm 
to the beginning of the nineteenth century, and a 
fairly representative selection of the symbols occur- 
ing in recent literature in pure mathematics ”. As 
it is, Prof. Cajori has accomplished a great w'ork, 
for which mathematicians cannot be too grateful 
to him. 

The present volume is in four main sections : 
1. Topical survey of symbols in arithmetic and 
algebra (advanced part) ; 2. Symbols in modern 
analysis ; 3. Symbols in geometry (advanced part) ; 

, 4. The teachings of history. The first section treats 
of letters representing magnitudes, the letters tt and 
c, the evolution of the dollar sign, signs in the theory 
of numbers, signs for infinity and transfinite num- 
bers, continued fractions and infinite series, signs 
in the theory of combinations, signs for determin- 
ants and logarithms, signs in theoretical arithmetic, 
and symbolism for imaginaries and vector analysis. 
The second section deals with trigonometrical nota- 
tions, symbols used in the differential and integral 
calculus, finite differences, the theory of functions, 
and finally in mathematical logic down to White- 


■NATURE 


79 


Jasvahy 18, 1930] 

iieaci aiicl Riissc^ll. Section 3 covers the recent 
geometry of the triangle and circle, and projective 
and analytical geometry. Section 4 may be said 
to contain the moral of the story. It comprises 
ctuotations giving the individual judgments of 
eminent mathematicians, such as De Morgan, 
Maclauriii, Babbage, Mach, P. G. Tait, Glaisher, 
Whitehead, and H. E. Baker, on the interpretation 
of the history of the subject. Next come empirical 
generalisations by the author himself on the growth 
of mathematical notations, followed by suggestions 
for international co-operation as the only hope for 
the establishment of uniformity of notations. 

When there is such a wealth of interest in the 
volume before us, it is difficult to make a selection 
of topics suitable for mention in a notice of this 
kind. One thing that stands out is the leading 
part pla^^ed by Leibniz in the development of 
mathematical notations. Recognising the supreme 
importance of satisfactory symbols, Leibniz made 
a prolonged study of matters of notation, and, 
unlike others, for example, Oughtred and Herigone, 
who launched ' off their own bat ’ a vast quantity 
of new signs, he first experimented with symbols 
for some thirty years, corresponded with mathe- 
maticians on the subject, and tried to ascertain 
their preferences, in order to secure, if possible, 
an agreed system. He was never better inspired 
than wiien he put forward his dx and dy in differ- 
ential calculus and his sign f for integration. Yet 
he withheld the former from print for about ten 
years, and consulted in the meantime with Olden- 
burgh and Tschirnhausen. He discussed with 
Johann Bernoulli both the name and the principal 
symbol of the integral calculus. Leibniz himself 
favoured the name calculus summatorius ” and 
the symbol /, Bernoulli the name “ calculus in- 
tegralis ’’ and the capital letter I for the sign. The 
result w^as the happy compromise of adopting 
BernoulK’s name and Leibniz’s symbol. 

Nothing better attests the success of Leibniz’s 
careful method of preliminary experimentation and 
consultation than the fact that no other mathe- 
matician has advanced so many symbols which 
have retained their place to the present day as did 
Leibniz. The tables which Prof. Cajori gives of the 
symbols used by Leibniz from time to time in bis 
MSS. and printed papers occupy about nine pages. 
Leibniz’s ideals for mathematical notation were 
part of his broader scheme of mathematical logic, 
which, how'ever, was rather a programme than an 
actual accomplishment. He came to regard logic 
as '' like a universal mathematics”, and advocated 
a " universal language ” or " calculus " This 
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true method ”, he said, “ should fuiiiish us with an 
Ariadne’s thread, that is to sas', with a certain 
sensible and palpable medium, \\-liich will guide the 
mind as do the lines drawn in geometry and the 
formulas for operations which are laid down for 
the learner in arithmetic He prophesied the 
triumphant success of researches in this field in 
the famous sentence : “ I dare say that this is the 
last effort of the human mind, and, when this project 
shall have been carried out, all that men will have 
to do will be to be happy, since they will have an 
instrument that will serve to exalt the intellect not 
less than the telescope serves to perfect their 
vision.” 

Two interesting details may be added. The sign 
IT for the ratio of the length of the circumference of 
a circle to that of its diameter was first used by 
William Jones in his " Synopsis palmarionim 
matlieseos ” (1706), without any advertisement, 
or any idea that he was doing anything noteworthy. 
William Oughtred had so early as 1647 used tt/o 
for the ratio, where tt clearly stood for periphery 
{7r€pi(l>ep€La), Similarly, Jones, on p. 243, wTote 
" Periphery (v) ” ; but twenty pages later he quotes 
an infinite series given to him by John Machin and 
adds simply " =3-14159, etc. =7r 

The old sign for ' factorial-?^ ’ (two lines forming 
a right angle), which was used by Todhunter and 
others in algebraical text-books, was due to the 
Rev. Thomas Jarrett (1805-1882), of St. Catherine’s 
College, Cambridge, who must have been a remark- 
able man. Seventh Classic and thirty - fourth 
Wrangler in 1827, Jarrett made an extensive study 
of algebraic notation, which he discussed in an 
article of 1830 and much more fully (1831) in " An 
Essay on Algebraic Development containing the 
Principal Expansions in Common Algebra, in the 
Differential and Integral Calculus and in the 
Calculus of Finite Differences ” ; he was professor 
of Arabic in the University of Cambridge from 1831 
until 1854 and Regius professor of Hebrew from 
1854 until 1882, while in 1875 he edited the Sanskrit 
text of the Tale of Nala with vocabulary. 

It is amusing to find De Morgan condemning the 
present sign for ' factorial-'?^ ’ in the “ Penny Ency- 
clopaedia ” : " Among the worst of barbarisms is 
that of introducing symbols which are quite new 
in mathematical, but perfectly understood in 
common, language. Writers have borrow’'ed from 
the Germans the abbreviation ' n I ’ to signify 
1 . 2 . 3 . . . (n - 1)^, which gives their pages the 
appearance of expressing surprise that 2, 3, 4, etc., 
should be found in mathematical results ” 1 

T. L. H. 
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Bacteriology in Medicine and Public 
Health. 

MtjUml Resc'^nrh Council. -4 System of Bacteriology 
in relation to 2Ie(}lcln,e. V^oL 3. By W. Bulloch, 
P. Fikles, A. T. Gieiiny, H. Henry, R. T. Hew- 
lett, R. A. O’Brien, S. G. Paine, G. F. Petrie, 
Muriel Robertson, E.. St. John-Brooks, W. G. 
Savage, A. C, Thaysen, H, G. Thornton, R. L. 
Volliim. Pp. 413. (London : H.M. Stationery 
Office, 1929.) 21,9. net. 

ri'lHIS System of Bacteriology ” aims at giving 
a comprehensive survey of our present know- 
ledge of bacteriology, specially in its relation to 
medical work. The first A^olume of the series 
to be published gives promise of a very valuable 
contribution to scientific literature. A book of 
this kind can only be undertaken by a series of 
authors, and the reviewer is placed in a rather 
difficult position. He can have only a superficial 
knowledge of many of the articles, and his judg- 
ment of the whole work must, to a certain extent, 
be influenced by the quality of those papers with 
which he has an intimate knowledge. Of the 
various papers, the three outstanding ones are 
those of Chaps, viii., ix., and x. In Chap. viii. 
there is a short historj^ of plague by W. Bulloch, 
but the main part of the chapter by G. F. Petrie 
is obviously written by a man of wide experience, 
and a real authority on the subject. It deals with 
all aspects of plague infection — the characters 
of the bacillus, the problems in plague immunity, 
the transmission by the rat-flea, the natural disease 
in rodents, and the various forms of plague in man 
with reference to its pathology, its diagnosis, and 
treatment. It is a very valuable contribution 
and must be regarded as a standard work on the 
subject. 

Chap, ix., on the organisms of gas gangrene, by 
Muriel Robertson, will commend itself to all who 
have worked on this subject. Miss Robertson deals 
very fully with the characters of the bacteria and 
their classification, with their pathogenic action in 
man and in the lower animals, and with their toxins. 
We may not agree with all Miss Robertson’s con- 
clusions, but she has done an extremely valuable 
piece of work, and has brought some order out of 
wffiat has been practical chaos. The part of this 
chapter on the preparation and testing of toxins 
and antitoxins, coming wdth the authority of R. A. 
3’Brien, is an addition of considerable value. 

It is appropriate that Chap. x. , on R. tetani, should 
^ maintain the standard set by Miss Robertson. 
Fildes, with Bulloch, O’Brien, and Glenny, have 
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I given to scientific bacteriologists and medical men 
in general a very worthy contribution on this 
important pathogen. We commend these tw^o 
chapters to all workers with the pathogenic an- 
aerobes as the best summarised work which has yet 
been published on this subject. 

Of the merits of some of the other chapters we 
feel very incompetent to judge. Chap, i., on “ The 
Economic Aspects of Bacteriology ”, is of consider- 
able interest, and many points of practical import- 
ance have been brought out, but some of the de- 
scriptions are scrapp}'^ and give the impression that 
there has been very little advance in economic 
bacteriology. One is surprised that no reference is 
made to the work of Winogradsky on ‘ retting 
wdiich we think is w'orthy of rather serious con- 
sideration. On ' Baking ’ surely some reference 
should have been made to bacterial troubles other 
than ' Ropy-bread These are perhaps minor 
faults in a work which undoubtedly is both inter- 
esting and stimulating. 

Chap, ii., “ The Bacteriology of Water ”, is 
frankly disappointing. The author deals with 
some factors wffiich influence bacterial counts of 
water, such as storage, the effects of rain, food 
supply, temperature, etc,, but surely the essential 
factor in determining the significance of counts is a 
knowledge of the local conditions of supply, the 
nature of the gathering ground, the situation of 
the storage areas, and number and efficiency of 
the filters. A reservoir near the seaside may be 
frequented by gulls, and the B. coli content there 
be greater than if the reservoir were in an inland 
area, but the coli contamination wmuld be of little 
importance. None of these points is even men- 
tioned. Then, we find no mention of the bacterial 
growth which occurs in pipes and tunnels, which 
is such a big economic problem to water engineers, 
or of the contamination so often found in leather 
and other washers. 

In the portion of this chapter dealing with sewage 
one is surprised to find no reference to the recent 
work of Wilson and others on the isolation of B, 
typhosus and R. paratyphosus. What is given is 
well done, but the chapter suffers from the sins of 
omission rather than those of commission. 

Chap, iii., “ Bacteriological Aspects of the Dairy 
Industry ”, is well WTitten and will be w^armly w’el- 
comed by all those who are dealing with the 
bacteriological aspect of our milk supply. The 
subject is not dealt with very fully, but the essen- 
tial facts are given and are presented by a man 
who evidently has accurate knowledge of what is 
needed. 
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C^<liap. iv.y “ Th.e Bacterioiogj of Foods is 
interesting, but t'tiis subject very naturally raises 
the C[uestioii of how much value is to be attached 
to the ordinary bacteriological examination of 
food-stiift's ; for example, the standard laid down 
for the bacteriology of shell-fish is excellent, but 
the 'working bacteriologist has to deal wdtli the 
iiiateriai as collected from stores and shops where 
they are being . sold many hours, or it may be da,ys, 
after the removal from the beds. So 'with other 
foods ; there are so, many factors that come in that 
each case has to be dealt with on its merits, and 
individual bacteriologists will disagree as to the 
importance to be attached to examination of eggs, 
fruit, vegetables, and even canned foods. Public 
health authorities still lay considerable stress on 
this work, and I)r. Savage has done the wnrk well. 

Chaps. V., vi., and vii. have interested us very 
much. They are wnll written, but as we have only 
touched the surface of these fields w’e do not feel 
competent to assess the value of the work. From 
the authors of these chapters one would expect 
valuable contributions, and we have little doubt 
that to workers on these subjects these papers will 
be welcomed. 

Chap, xi., on Bacillus bottdmus, is WTitten hj 
Dr. Hewlett, with sections by Dr. Bulloch and 
Dr. O’Brien. Bulloch deals with the history and 
O’Brien with the large-scale production of anti- 
toxin, a subject on wFich no one is more qualified to 
speak. The general characters of the bacillus, its 
fermentation reactions, its serology, and the varia- 
tions in strains and types, are dealt with' very fully. 
The manifestations of botulism in animals, the 
disease in man, the effects of the toxin and the anti- 
toxin, are all discussed. Botulism has become 
more familiar in recent years, but we feel that this 
paper gives us a very complete and very accurate 
account not only of the disease, but also of the 
causal bacillus. 

Chap. xii. is simply a collection of material from 
various authors, with some observations by Dr. 
Savage. As we are told that the Salmonella group 
is to be dealt with in VoL 4, and as botulism has 
been dealt with in Chap, xi,, w^e think it wmuld 
have been wiser either to have omitted this chapter 
altogether or to have treated the subject fully. In 
its present condition it is not of great value. 

Taking the volume as a whole, we cordially con- 
gratulate the authors and the editors on the produc- 
tion. The book will prove of enormous value to all 
bacteriological workers, and we hope that the other 
volumes will reach the same high standard. 

. J. .M. Beattie.' 


Gauges and Fine Measureiiieiits. 

Gauges and Fine JIcasHTmu uIa. F. H. Bolt. 
Edited by Sir B. T, (,llazebr<'iok. I : 

Standards of Length, 'Jleas tiring J/f/r/obz/w, f'om- 
paratoTs. Pp. xv-f*%G. Vol. 2 : Limit (Jangrs, 
Measuring Instrumeids, General Jlrfhods of 
Measurement. Pp. viii f2r>7. (Loudon : Mac- 
I millan and Co., Ltd., 19211.) 42-9. net. 

I T is questionable if any send ion of raigiiiecai'iig 
has hitherto suffercf i s«.) uineh as t lu* media dogieal 
from the want of a stuudanl text -book, and now, 
wdth the advent of this wTjrk. it is just as question- 
able if any section is bettor ef|uippc‘ri with a reail\' 
sound and compreliensive treatise. Idio copious 
references at the end f»f each chapter sliow' tliat 
much of a specialised nature iias been uiitten on 
metrology, but very fev\^ indeed <'>f the many engaged 
on, or interested in, this braneli <.)f cngineei ing have 
more than a fragmentary knowledge of the subject, 
and the number of persons who could deal with the 
wdiole field with, the intimate knowiedge of the 
expert is probably exceedingly small. It is there- 
fore fortunate that one of the few has produced 
this treatise. 

The history of the subject, as revealed more or 
less incidentally in the twx> volumes before us, 
show'S that gauge construction and fine measure- 
ment w'as developing so continuously during the 
last twnnty years that jirobably no particular time 
during that period 'would app>ear appropriate for 
waiting a comprehensive book on the subject. 
During the period 1840-80, Sir Joseph Whitavortli 
introduced his famous system of end gauges, the 
first end-measuring machine, ^ and his system of 
producing truly fiat surfaces by lapping a set of 
three plates. The next important improvement 
' wus the introduction of the now common system 
of ‘ go ’ and ' not go ' gauges. With the exception ^ 
of Michelson’s classical experiment in 1892-93 on 
the determination of the length of the standard 
metre in wave-lengths of monochromatic light, no 
further notable contribution to the art appears to 
have been made until the Joliannssoii (Sw'edish) 
Company introduced its block gauge and slip gauge 
system in 1908. This appears to have been the 
starting-point of the great advances made since 
then. These gauges opened a new- field in the art 
of mechanical measurement, but, in the workshop, 
they were regarded as an expensive novelty and 
tardily adopted until, in 1917, a system of manu- 
facturing gauges of this type was evolved in Great 
Britain, since when they have been produced in 
bulk for use in the tool room. The degree of 
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a('(iira^*y altaiiMMl in [dock 'iaiiy«‘N is t*xei*e(liiiifly 
liigl], ami the flDiiauiissfai yauyvs are su]i])liefl in 
four grades, res|)ectirely (mcirratc* to 2, 4, 8, a.iitl 
12 ])arta in a milliun 0 !i tie/ leiigtii r>f tlu‘ gauge. 

Tlie eomiiKuieiiig point in tht^ prodiietion of 
a.-cciirate iengtli gauges is tli.e legal, standard of 
leiigtli, wliicli is the distaiiee between two para-llel 
lines engraved e>fi a medal bar. Comparison be- 
tween line standards i,s .made vit.li a pair of micro- 
scopes, raider w'liicli the bars are placed in turn and 
the . .longitudinal position .of the .microscopes ad- 
justed b}' a micromete.r to bring them over the lines. 
The. adjustment necessary between t,he settings is 
,a measure of the dift'ereiice betw'eeii the standards. 

. Yard or metre bars having well-defined lines can be 
compared in this manner to an accuracy of one 
part in ten million, about 0*000,004 in. 

Comparing the absolute length of, an end gauge 
with a line standard involves the problem of trans- 
ference of size from lines to transverse faces. A 
method of WTinging on each end of the gauge a 
short auxiliary block, with a transverse line 
engraved on it, has enabled this to be effected, to an 
absolute accuracy of one part in two million. An 
end gauge of the standard yard or metre having 
been obtained, the gauges of shorter lengths are 
produced by a s^^stem of subdivision, making sets of 
gauges of equal length which together equal the 
standard. In producing these sets a comparator 
is used which detects a difference of one millionth 
of an inch. The accuracy of the finished gauges is 
checked by comparing various combinations giving 
nominally equal lengths, taking into account the 
thicknesses of the wringing films. 

The methods of measuring absolute length and 
making comparisons between end gauges by optical 
interference methods are exceedingly interesting, 
and the accuracy attainable is of the order of a 
fraction of a millionth of an inch. The optical 
interference method is also adopted for testing the 
flatness of surfaces and for determining coefficients 
of expansion, but for measuring long gauges it is 
doubtful if it is more accurate than the mechanical 
method. A further method w^hich will give a 
natural control on standards of length in terms of 
time is being developed at the National Physical 
Laboratory. 

It is not to be gathered that attention is confined 
in Mr. Eolt’s work to these highly sensitive methods 
of measurement. As an example, a system of sets 
of gauges is described for workshop, inspection, 
cheek and standard use, and, in the order given, 
each is ten times as accurate as the preceding set. 
But these very accurate measurements of standards, 
No. 3142, VoL. 125] 


! ptc., are tla* bedrock on w'hich most of the many 
' devcdopineiits are based. So much ground is 
i eo\'e,rod tluit it is im.practiGable to refer in particular 
I to the many instruments, machines, methods, etc., 
wiiich are described, but it seems certain that 
nothing of value has escaped attention, and all are 
treated wdth the same thoroughness. 

Ill practical wmrtli to those concerned in its 
subject, this work is a most valuable contribution 
to engineering literature. It is very regrettable 
that circumstances have postponed the publication 
of the third volume dealing .with screiv threads, 
and its appearance will be looked forw^’-ard to by 
all readers of the present two volumes. 

L. ,M. D. 


The Extinct Dwarf Elephants of Sicily 
and ' Malta. 

Les elephants nains cles ties mediterraneennes et la 
question des isthmes pleistocmes. Par Raymond 
Vaufrey. (Archives de ITnstitut de Paleonto- 
logie humaine, Memoire 6.) Pp. ii+220+9 
planches. (Paris : Masson et Cie, 1929.) 160 

francs. 

TT may seem strange to find a memoir on extinct 
dw^arf elephants among the publications of the 
Institute of Human Palaeontology. These ele- 
phants, howmver, lived on several islands in the 
Mediterranean during part of the period wLen 
Palaeolithic man ranged over both western Europe 
and northern Africa. They were especially abun- 
dant in Sicily and Malta, where they are commonly 
supposed to have been stranded wLen a neck of 
land w^hich connected Italy with Tunis became sub- 
merged, except in the fragments which those 
islands represent. The proper understanding of 
them, therefore, has an important bearing on the 
geography of the Mediterranean region in Pleis- 
tocene times when early human migrations were 
taking place. 

Dr. Raymond Vaufrey has studied the subject 
as thoroughly as possible, both by examining the 
collections of remains of dwarf elephants which 
have already been made, and by visiting the 
various caves and rock -fissures in Sicily and Malta 
in w^hich these fossils occur. He himself has also 
made an important contribution to knowledge by 
providing new material to distinguish precisely 
the smallest form of dwarf elephant, commonly 
known as Elephas falconeri, from the somewdiat 
larger form, E, melitensis. In the cave of Lupa- 
rello, near Palermo, he found two superposed 
deposits, the upper containing only E. falconeri , the 
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lower only E. msUte'nsis, so that there coiiid be no 
confusion of the teeth and bones of the two forms. 
He slio'wed at the same time ivhat had long been 
suspected, that th,e smaller form was of later date 
than the larger form. 


it seems clear that the dwarf elephants both of 
Malta and Sicily represent three distinct races 
of the well-knowm European Pleistocene Elephas 
aniiquus, as already recognised by Pohlig, with j 
no relationship to the modern African elephant* 
They must all have had a comparatively large 
head, for the size of the molar teeth is less reduced 
than that of the limb bones. The largest members 
of the race falco7ieri WT)iild be less than a metre in 
height ; those of the race melitensis would stand 
about T40 m. high, and those of the race mnai- 
driensis about 1*90 m. high. As teeth of E. 
anUquus of normal size have alread}^ been found in 
the oldest Pleistocene deposits of Sicily, and as the 
deposits ill the caves are evidently of later date, 
the dwarfing must have occurred after the begin- 
ning of the Pleistocene period. 

To determine the exact date of the dwarfing of 
the elephants, Dr. Vaufrey has made many im- 
portant geological observations, and has searched 
especially for evidence of associated man. He 
has not found any implements in the same de- 
posits as the teeth and bones, and he is satisfied 
that the two human teeth discovered some years 
ago in the Har Dalam cave of Malta are neither 
Mousterian (as often claimed) nor from the ele- 
phant-bearing layer. He has found stone imple- 
ments of very late Palaeolithic type only in certain 
caves in Sicily well above the deposits containing 
remains of dwarf elephants. He therefore con- 
cludes that Palaeolithic man did not reach the 
Sicily-Malta land area until after the elephants 
had become extinct. They probably flourished in 
Mousterian times., . 

In conelusion, Dr, Vaufrey compares the Sicilian 
and Maltese fossils with the corresponding remains 
of dw^arf elephants found by Miss Dorothea Bate 
in Cyprus and Crete, and by Dr. Forsyth Major 
in Sardinia. He considers that the remains from 
Cyprus belong to the races named falconeri and 
melitensis, while all those from Crete and Sardinia 
represent the race melitensis. As Cyprus, Crete, 
and Sardinia can scarcely have been continuous 
with Sicily and Malta after the early part of the 
Pleistocene period, similar dwarf races must have 
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arisen independently frcuii Ei(-phfis in at 

least four areas. 

The dwarf elephants of the .Meditf^rraneaii 
islands, therefore, must he regarded as tlu‘ straadcni 
descendants of a wolf -known early Pica's! oeeiie 
European species which roatned o\-er the M.edi- 
terranean lands before |)ar<s were broken up into 
As no distinctively African aniiiiaLs are 
represented by fossils in th(^ same d(‘posjts as 
remains, and as the dwarf eiepliants arc* not clos(f\' 
related to the modern, Africain elef>hatit, the Sicily- 
Malta land area cannot ever have extended to 
Tunis. During Plei>stotiene times, indeed, there 
was no land bridge in this region which could 
traverse between the .European and Afiicaii con- 
tinents. A. S. W. 


Our Bookshelf. 

Surveying : as Practised by Civil Engineers mid 
Surveyors ; including the Setting -Out of Works for 
Construction and Surveys Abroad, witJh Examples 
taken from Actual Practice ; intended as a HamP 
book for Field and Office Use, also as a Text-Book 
for Students. By John Whitelaw, Jun. Eighth „ 
■ edition, thorouglily revised .and enlarged by 
Col. Sir Go.rdon .Risley .Hearn. Pp. ,xvi +578. 
(London : Crosby Lockwood and Son, 1929.) 
16<?. net. 

Having achieved in the past the distin,ctio:n, of 
appearing in seven editions, Whitelaw’s ‘AStir-, 
veying ” has now', in the capable hands of Col. Sir 
G. R. Hearn, been thoroiighiy revised and enlarged 
in accordance with the most recent developments 
in modern practice and issued in its eighth form. 
Originally designed as a compact handbook, it has 
now' become somew'hat too bulky literally to fulfil 
such a function, but as a desk maiiiial and a com- 
prehensive text -book for students it will command 
an even wdder range of utility and service. 

In the new' edition prominence is rightly given 
to developments in the field of tacheometry or 
stadia surveying, and to other means of rapid 
measurement required in modern prospective w'ork 
and for kindred purposes, in w'hich the plane table 
and aneroid barometer also find a field of useful- 
ness. Photographic and aerial surveying similarly 
receive notice. Attention, moreover, is directed 
to modern instruments of precision, and a descrip- 
tion is given of the micrometer microscope. 

To those who are not familiar with -the scope of 
the W'ork, especially in its enlarged form, the 
following summary of the contents of the succes- 
sive chapters may be useful -. surveying by means 
of the chain only; surve3ing with the aid of 
angular instruments ; levelling operations ; ad- 
justment of instruments ; railway and road sur- 
veys ; tacheometric surveying ; tunnel work ; 
water supply surveys ; hydrographical surveying ; 
astronomical observations connected with sur- 
veying ; surveys abroad in jungle, desert, and 


The technical descriptions of the teeth and bones 
are illustrated both by' diagTa.m,matic text-figures 
and by' several plates of most beautiful photo- j islands, 
graphs. The results are the,n summarised, and 
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-pan conutrY ; and Irigoiiometrical or | 

• '(■iiih't ii‘ <n! VfYS An a])i)CJidix adds a numbei o | 

pro iYU^itiun arid iiiK)to»ia!)li.caY-piwlxiction Tta 

ip a sci'A'ic'calik-* 

Bahnhe.rmvnaHl Mm 

Prnf Dr. 0. Stracke. Pp. VIU + . 560 . (Beilin. 
Juiins Spriiieer, J 929. ) 26 gold marks. 

This is a volume of convenient size, and gives m a 
compact form all the details of orbit computation. 
Dr. kracke 1ms great experience in such computa- 
tions from liis extensive work ® minor placet 
orbits for tb<^ Berlin Ecchen-Institut. Ihe tost 
chapter sive.s a description of undisturbed motion 
Soto, the sun, and the relation of the geocentric 
to the heliocentric places. The next gives the 
%rarious reductions that the observed positions need 
before commencing the orbit computation. Ihe 
third chapter is the fundamental one ; it describes 
three different methods of deducing an 
orbit from three observations, and two ot doing 

so from four observations ; then follow two methods 

for a circular orbit, and two for a parabolic one ; 
it is to be regretted that Leuschner s method is not 
included, as many computers prefer it to any other, 
and it is very effectively employed in America. 
The next chapter explains the calculation 01 
ephemerides, including all the refinements necessary 
when exact ones are required. 

The chapter on perturbations descnbeo the 
methods of Cowell and Numerow, in which the 
co-ordinates a:, y, z are determined by “®«hanmal 
quadratures ; also that of Encke, in 
perturbations of a;, y, « are thus <=alcnlated. Lastlj 
Siere is a chapter on the improvement of orbits by 

the inclusion of later observations. piUritical 

There are numerous examples ; the elhptica 
orbit of planet No. 996 is worked out from an arc 
of°60 dOTS, and a parabolic orbit is found for 
Orkisz’s comet from an arc of a month. There is 
a collection of tables at the end of 
also an extensive list of books and pam^e 
relating to the subject. The very useful X, T 
tables of Innes, published since the list was prepared, 
should be added to it. X. O. V. o. 

Ur of tU GMldees: a Record of Seven Tears of 

Excavation. By C. Leonard Woolley. p. 

16 plates. (London : Ernest Benn, Ltd., 1929.) 
7s. &d. net. 

Me Woolley’s brief but compendious account of 
the' excavations at Ur during the seven seasons 
in which he has been in charge of the joint expedi- 
tion of the British Museum and the Museum of the 
University of Pennsylvania, is both timely and 
convenient. Periodical reports aito newspaper 
articles freely contributed to the Press by Mr. 
Woolley have kept his pubhc informed of the pro- 
gress of the work in each season, but everyone will 
be glad to have at hand this convenient summary 

of the results as a whole. . , . 

Beading through Mi. Woolley s narrative m this 
connected form, and surveying his material as it is 
possible to do here, only serves to bring home with 
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tellino' force the importance of thi.s wiirk for the 
histoiw of civilisation. During the Pf 
apart from the evidence for a flood of unexpected 
dimensions, of which the interest \wU vary accord- 
ing as it is taken to bear 

the excavation of the Royal and private tombs 

with their rich treasure and elaborate offerings o 
human and animal victims, has thrown an entirely 
new light upon ritual and culture in Sumeria at 
this earlv stage. It has given us a new view of the 
artistic achievements of the early Sumerians tor 
which even the discoveries of previous seasons at 
El Ubaid and Ur itself had not prepared us. By 
the side of these achievements, the excavation ot 
the great temple at Ur seems to pale in intereto , 
but Mr. Woolley’s account of this remarkable 
piece of work will serve to restore something of a 
sense of jiroportion. 

Physical Chemistry. By Dr. J. B. Firth. Pp. 

ivH-292. (London: University Tutorial Press, 

Ltd., 1929.) 5s. 6d. 

De Fieth has undertaken a difficult task in 
attempting to outline the modern doctrines ot 
physical chemistry in a book of less than 3|>0 P^ges^ 
This task has been rendered more difficult by the 
inclusion of an introductory chapter the atomic 
and molecular theories and a final chaptei 
atomic structure. The author has therefore sum- 
marised the subject matter of the usual elementary 
course of physical chemistry within the narrow 
limits of about 240 pages, but has done his work so 
well that no important omissions appear to have 
been made. Of up-to-date topics the use of the 
parachor is briefly but adequately described but 
the modern theory of complete ionisation of strong 
electrolytes is only referred to in a footnote which 
states that “the assumption ... that the speed 
of the ions remains unaltered on dilution . . . 
holds for weak electrolytes but not for strong 
electrolvtes ”. The text includes some 50 figures 
and a collection of 106 problems and test ques- 
tions. 

The Bise of Modern Physics : a Popular Sketch. 

By Prof. Henry Crew. Pp. xv + 356 + ^ p ates. 

(London : BaillierOj Tindall and Cox, 

For many years Prof. Crew has been le^nring to 
students of Northwestern University (in Evanston, 
a suburb of Chicago) on the history of science. He 
has now put his lecture notes into book form so 
that they may benefit a wider circle. His ^ 
not intended to be a serious critical study C)f the 
history of physics, but rather an outline that will 
enable the modern student to appreciate the labours 
of the pioneers of the science. This object it 
achieves admirably. It may occasion surprise to 
find that Galileo receives much more attention than 
does Newton, but this is probably due to the fact 
that the author had previously made and published 
an intensive study of the life of Galileo. 

The hook is lucidly written and may be per- 
, used with profit by all students of physics, and 
[ indeed by ail whose interest is in the domain ot 
L science, 
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Letters to the Editor. 

[The Editor does not hold himself respomihle for 
opinions expressed bij his correspoiidents. Neither 
can he undertake to return, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of I^atube. No notice is taken 
of anonymous communications.] 

Loss of Ultra-Violet Transparency in Glasses. 

In a recent issue of Nature (Sept. 2i, 1929, p. 441) 
Messrs. Wood and Leathwood described some ex- 
perimental work on the ageing or solarisation of 
ultra-violet transparent glassesy'^from the results of 


‘ A ’ new* 


Tig. 


of glass * A 


which they arrived at two conclusions: (1) that 
complete degeneration by a mercury arc lamp results 
in a greater loss^ of ultra-violet transparency than 
does natural solarisation, and (2) that natural solarisa- 
tion of U.V. glasses is complete 
after only a few days’ exposure 
to the sun. 

The first of these conclusions 
is a confii'mation of observations 
published by me in a paper in 
(September 1928) in which 
it was shown that only eight 
hours’ treatment with a mercury 
arc lamp was sufficient to reduce 
the ultra-violet transparency of 
four different types of glass to the 
same extent as six months’ ex- 
posure to the sun and a prac- 
tically complete hemisphere of 
sky. Throughout the whole of 
the comparisons of natural and I i t 1 

artfficial ageing described in that 
paper, a standard period of eight 
hours’ arc treatment was adopted, 
although prior to that date all 
the test reports given by the 
National Physical Laboratory and by the Reichsanstalt 
of which I was cognisant, showed that artificial ageing 
had been carried out by mercury arc lamps for periods 
of twenty-four hours. The similarity of the effect 
of six months’ natural solarisation and eight hours’ 
artificial ageing on one particular glass (glass ‘ A ’) is 
clearly shown in Fig. 1. 

Among the data given by Wood and Leathwood 
an interesting fact is given but not emphasised, 
namely, that all glasses are not equally susceptible 
to this loss of ultra-violet transparency. This can 
best be brought out by photographs taken, developed, 
and printed under identical conditions, rather than 
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by quoting figures. Pieces of two glasses (‘A ’ and 
‘ H ’) of similar thickness but different marinfaef ure 
were cut into three sections. Dik,^ section of eacfi was 
preserved in the new ’ coriditirji, tiie t-wcj were 
simultaneously subjected respect i\*ely to ll\ r, Ik airs’ and 
ten hours’ artlficiai ageiiig, six inche.s below a quartz 
mercury lamp. Afterwards, |)hotospectrogra]_)hs of 
the transmission of each of the six sections were taken 
on one plate, using an iron are and givin^.^ a uniforni 
twenty seconds’ exposure in each case. 

The results, reproduced in Fig. 2, clearly show that 
even this severe treatment barely affects th €3 glass 
bH’, but, on the other hand, the glass hV’ suffers a 
serious reduction in ultra-violet transparenev when 
judged either by the extent of tlie transmissimi or by 
the brightness in the import- 
ant zone between 2950 A. and 
3200 A, These observations 
have recently been coiifi,rrned' 
by National Physical Labom- 
tory tests on a sample of the 
glass ' H ’ (indepen,deiitly 
selected by a w^ell -known 
London architect) and on a 
piece of the glass ‘ A ’ bought 
in the ordi:na.-ry way of busi- 
ness. These tests show that 
at 3050 A. the glass ^ H ’ has 
an initial transparency of 68 
per cent, falling to 53 per cent 
on arc ageing, while the glass 
‘ A ’ has an initial transpar- 
ency of 64 per cent, falling 
to 45 per cent on arc ageing. 
Natural solarisation shows up 
the difference between these 
two glasses even|,more clearly. 

Turning now to the second conclusion arrived at 
by Wood and Leathwood, namely, that natural 
solarisation is complete in comparatively few days. 


" H * new. 

‘ H ’ 5 hoiirfS* arc. 


‘ A ’ new. 


' 8 lioiirs’ arc. 


* A * 6 montlis" siin 


*A ’ 5 liours’ arc. 
‘ A * 10 , ,, : 


sro 


nmiTH 

nAYs 


m m SO 


}4VLTRA yiOLEr-^4 — VISIBLE* 

Fig. 2.— Gomparativc artificial ageing of glasses ‘ 11 ’ and ‘ A 

This is contrary to my experience and to that of 
independent investigators who have made a detailed 
study of the subject, as shown by the following data. 
At the beginning of last January I took pieces 
of five types of ultra-violet glass, \ each cut into a 
number of sections. One section of each was pre- 
served in its newL condition, the others were exposed 
in a horizontal roof for periods of 1, 2, 3, 6, and 10 
months, after which period, photographs of their 
transmissions were .taken. Since a glass J S ’ shows 
this solarisation effect better than most of the others 
and much more pronouncedly than the glass ‘H’, 
its transmission photograph is reproduced to illustrate 
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thf' \FhS. 3), Tills plsr»to.L"ra|>ii eiearly shows 

jfiat, tlioii/j:h tho iirsr nionth’s eX[X>sui‘e is most 
i hoat ivt , the of trarispareney proceeds to a 

marked texteot diiriim the >ei'oud and third months, 
and at a .slower mte even no to six months. There 
appears to lje no appreeiahie cluuige after the lapse 
of six taoiiliis — as sliown by the transmission of the 
samples exposed for six and ten months. In consider- 
ing these results iii must he rememl^ered that the 
llr.st tliree months of exposure were comparatively 
sunless winter montlis, while the later months were 
particularly l>right' and siinn^x 

Cohlerdz and dStair, in a recent paper from the 
Bureau of Standai’ds, sliow that a .sample of an ultra- 
violet glass, cx|-)osed at Washington from October 



Pig. 3.“— INTatural solarisation of glass * S ’ 


1927 to June 1928, suffered a reduction of transparency 
from an initial value of 55 per cent at 3020 A. to 48 
per cent after one month, to 47 per cent after three 
months, to 45 per cent after six months, and to 43 per 
cent after nine months. They express the opinion 
that this photochemical change may require several 
years’ exposure to the sun before a state of perfect 
stabilisation is reached. Whether this is a too pessi- 
mistic view or not, the photograph reproduced in 
Fig. 3 and the general results obtained by Coblentz 
and Stair show conclusively that, though the greatest 
loss of transparency occurs during the first few weeks 
of exposure to the sun, this deterioration is not 
generally complete until after the lapse of six months. 

S. English. 

Holophane Research Laboratory, 

Westminstex*, S.W.l. 


Optical Superposition among Menthylamines and 
Menthols. 

The following relative molecular configurations have 
recently been advanced for the four possible series of 
stereoisorneric menthylamines, all of which are now 
known {Jour. Chem. Soc., p. 2170; 1927): 

H . . (1) 

NHa . . (3) 

H . . (4) 

d4so- 


Me 

H 

Me 

H 

Me 

H 

Me 

H 



,H 


H 

H 

H 


H 


Pr/3 

H 

.■Pr/3 


f-Mentliylamine. d~neo~ 


d-neoiso- 


The respective values of [a]D (in chloroform) for the 
acetyl-derivatives are -81*7°, +53-0°, -f 30-7°, and 
- 2-6°. The sum of any two of these values is approxi- 
mately equal in magnitude and opposite in sign to the 
sum of the other two ; and from a series of observa- 
tions which we have just concluded upon 14 other 
derivatives of each base we find that this curious 
relationship holds generally for menthylamine deriva- 
tives of the type R-CHg-CO ’ISTH-R^ and for the free 
bases ; it obtains, moreover, for [a] 546 i, as well as for 
[a]D. WTien R is phenyl and the adjacent methylene 
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Iron arc. 


New. 
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group is simiiltaueou.sly (hmiuat^xi, the relationship 
fails ; nor is it o\’ideut in derivatives of the type 
RCH:NR'. 

Upon selecting a suitable derivative, for example, 
the acetyl derivative, and superposing the four con- 
hgiirations shown abo\x\ it is found that the algebraic 
sum of the four \xilues of [a]j) approximates to zero. 
In the process of su])C‘rposition, the optical effects of 
the asymmetric gioups (3) and (4) would appear to 
undeigo a iiuitual neutralisation, owing to the opposed 
spatial dispositions of these groups in the various 
molecules. The possibility of such an annulment 
is not immediately obvious, however, for the asym- 
metric group (T), which has the same spatial dis- 
position (that is, MejH) in all four configurations. 

Unless the approach to a zero 
value is purely fortuitous, which 
appears improbable, a simple ex- 
planation may be sought in the 
assumption that the asymmetric 
group (1) exerts a numerically con- 

1 month’s sun rotational effect in all four 

configurations, the positive or nega- 

2 months’ sun. tive sense of which is determined 

3 by the nature of the attached com- 
plex group {vide infra). If, in two 

6 „ of the four instances, the effect is 

negative, and in the other two posi- 
tive, the origin of the zero value 
is explained. 

By taking the mean optical rota- 
tion'of the I- and d-fso-acetyl deriv- 
atives, the rotational effect of the 
asymmetric group (1) is evaluated at 25‘5 units, and 
the mean optical rotation of the d-neo- and d-neoiso- 
acetyl derivatives gives the almost identical result, 
25-2 units : the average value is thus 25-4 units. 
Similarly, the average value for the combined rota- 
tional effect of the remaining asymmetric centres, (3) 
and (4), is 56-2 units for cfs-H and 27*8 units for 
tra/ns-H. 

Proceeding now to a generalisation, it seems that 
in each of the eight stereoisorneric acetylmenthyl- 
amines the asymmetric group ( 1 ) has a constant value 
of 25 '4 units of specific rotational power (in chloroform 
solution, for sodium light). \¥hexi the configuration 

Me I H IS attached to oi to | it exerts 

a 180 vo -rotatory effect ; but when the same configura- 
tion IS attached to py^jjp or to HlPr/3^^‘^ 
effect, although equal in magnitude, is dextro-rotatory. 
Further, the complex asymmetric groups ^ | p^^ ^ 

and have respective constant values of 

- 56*2 and - 27*8 units of specific rotational power. 
From the three constants, 25*4, 56*2, and 27*8, it is 
possible to calculate the value of [ajp for any acetyi- 
menthylamine the relative molecular configuration of 
which 'is known. A similar statement applies to any 
menthylamine derivative of the typeR-CHg'CO-NHR' 
which we have examined up to the present. iVs an 
illustrative example, the configuration of acetyl-d- 


H 


Me 

H. 

H 


The 


menthylamine may be selected : NHAc j 

Pr(S| 

complex configurational unit j jj value 

+ 56*2; Me|H attached to it has the value -25*4, 
so that obviously the value for H;Me is +25*4. 
Thus, [a]D for acetyl-d-menthylamine is 56*2 + 25*4 = 
+ 8U6. 

It appears, then, that the magnitude of the optical 
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of the asyriinietrie group (1) is retained through- 
out tfie \ ai*ious stereoisonioric forms, independently of 
tlie othei* two asynimetrie groups which are present. 
Xo corr(,‘S|}ondinL’: constancy can be postulated, how- 
<*vcr, for eitiior of the asymmetric groups (3) or (4), 
ralvon separately. A marked discrepancy is noticed 
when the rotational effect of either of them is calculated 
in two 'ways. Thus, the optical effects of the asym- 
metric groups (3) and (4) appear to undergo striking 
fkietiiations, determined by their immediate environ- 
ment in the molecule. The apparent constancy of the 
optical effect of the asymmetric group (1) may perhaps 
be correlated with the fact that there is no alteration 
in its immediate environment when it is rotated 
through an angle of 180'^. 

It will be of particular interest to conduct similar 
investigations with the menthols and their derivatives, 
when the com|3lete series eventually becomes access- 
ible. Meanwhile, a close parallelism is discernible 
between the optical rotations of the rnenthylamines 
and the corresponding menthols, so far as the lattei’ are 
known. The following comparison of values of [ajo 
is instructive : 



h 

d-neo- 

d-iso- 

d-neoiso- 

Mentliylamine 
(no solvent) 

-43-2" 

+ 15-U 

-f 28-8" 

4-0-3‘= 

Menthol (no 
solvent) 

-49-9 

+ liP6 

— 

— 

Menthol (in al- 
cohol) 

-•49-1 


■ -I-27-0 

? 


Unfortunately, the specific rotatory powers of the 
tieomenthols appear not to have been observed in 
alcohol ; but from the data available for Z-menthol 
( Gilderneister, “Die Atherischen Ole ”, Leipzig, I., 
469, 1928), the \^aiue may be accepted provisionally as 
being practically identical with that of the liquid 
substance. Applying, then, to the specific rotatory 
powers of the three known series of menthols processes 
similar to those developed above for the analogous 
rnenthylamines, the appended specific rotational 
values are calculable for the three fundamental 
asymmetiac groups : 

Specific Rotational Values fob, Asymmetric Groups 
IN THE Menthols — [ ajo in Alcohol. 


Me.lH 

HIGH 

HIGH 


H!Pr;3 

dPifiK 

±1M 

-38*0 

- 8*5 

Corresponding 

Values for the 

Menthylamines- 


Solvent. 


±7-5 

- 36-0 

-7A 


00 


F IT n ' ¥ m 

OOjMU 

Fig. 1. 


Structura! Variation in the Chromosomes of 
Campanula persicifoUs^ 

Chromosome behaviour at meiosis has been de- 
scribed ill Cantpanula pfrsirifoh’a to sfiow the relatiors- 
ships of diploid, triploid, and tetrajiloid forms. ^ llio 
haploid number is eight. In the diploid, as a, role the 
chromosomes are assoidated at both ends forming 
rings, but occasionally association at one end gives a 
rod. In the tetraploid, tlie majority of the ehromo- 
somes still associate in ]’>airs, })ut this is varied by the 
formation of rings and chains of four as well as by 
failm’eof pairing. 

In the triploid 
the third chro- 
mosome is occa- 
sionally associ- 
ated with its 
homologues in a 
chain, but more 
usually free. The end-to-end association alw a% s f<Mmd 
at metaphase follows teiminahsation ol from two to 
five interstitial chiasmata found at a dipioteni^ staiTH 
characteristic of parastnajiMs This tcmiinalisation 
accounts for the failure of (juadrivalent'^ by tlie can- 
cellation of chiasmata We may theiidore speak of 
the chromosomes as being joined at, meiaphase b\' 
terminal chiasmata with an approximate average of 
twm to each chromosome. 

In plants from two sources, anomalous chromosome 
behaviour has been, found at meiosis : (i) a white 
double variety in cultivation ; (ii) a type form found 
wild at Gmimden, Austria (two seedlings). These 
have, instead of eight rings of two at metaphase, six 
rings of two and one group of four which takes the 
forms shown in Figs. 1 and 2. 

The types are given in order of frequency. The last 
three, in which one of the four chiasmata necessary for 



Fig. 2. — Microphotograplis of metapbase x cg. 1500 : a, normal type; 
b-(l, striictiiral hybrid type ; a, 8 bivalents ; b, type 1. ring ; c, type 
III. ring ; d, type lY. chain. 


The prediction may now be made that the value of 
[a]D for the unknown d-w6of5omenthol, having a con- 
figuration similar to that of d-neoisomenthylamine 
{Chemistry and Industry^ V). 873, 1927), will be 

^^ 8*5 + IM=: + 2-6T, ' ■ . . ■ 

It is possible in this place to give only a brief outline 
of the relationships concerned, and details wall be 
published elsewdiere. Further studies of this kind 
may be expected to throw a good deal of new light 
upon the so-called principle of optical superposition. 
The main obstacle to such work lies in the great 
difficulty of gaining access to complete stereoisomeric 
series of suitable substances. 

John Read, 

R. A. Storey. 

The University, 

'St. Andrews. 
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a ring may be said to have failed, are in small propor- 
tion in the white double and have not been found in 
the Austrian seedlings. The failure of two or three 
chiasmata, giving tw^o pairs or actually unpaired 
chromosomes instead of the ring of four, has been ob- 
served occasionally in both forms. 

Specific properties of ring formation are inherited. 
Twenty-nine plants were raised from the cross white 
donbie by the seedling from Murols (Puy de Dome). 
Gf four that were examined, three had the ring of four 
as in the female parent, one had simple pairing (8 
bivalents). 

The somatic complement has been examined in 
several stocks (Fig. 3). Some (for example, Murols 
and Varna) have all chromosomes medianly con- 

^ Gairdher, Jour. Genet. ^ 16 ; 1926. 

* Darlington, Jowr. Gewei., 21, iii. ; 1929. 
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f o'TjmI lu'iu^r^ ffoi^ CJrnuiiden) liave five of 

r fo^rht pair- vitli suhf.rH'nunai eoo.sii'ietions. Other 
iiOiiv r^«;ru|t|*‘x racJ nraJ eliaoges are still under iii- 
\“r?t 

If lias het‘ti s!m*u-et.t(^d lliai ihc parasynapsis (side-bj- 
sifle conjiii’-a titan) of lioiiiologous parts of chromosomes 
is a on5ve!wil coudilioii of ineiosis ® and that there- 
fore tlir^ assorhatiori of more than two chromosomes in 
a. diploid must aiwa\'.s be due to the interchange of 
segments between iioi) -homologous chromosomes in 
the coiiij:>leinf)nt of one parent (an expilanation already 
proposed in the case of Datura ‘h- Such diploid 
zygotes must ht^ slructural hybrids, for they are pro- 
rfuced by the union of gametes dissimilar in respect of 
the stractiir© of their chromosomes. The behaviour 
of these anomalous forms is in agreement with this 
hypothesis in the following respects : 

"(1) The occurrence of interstitial chiasmata at pro- 
phase shows that pairing of the chromosomes in 0am- 
panula is by parasynapsis. The end-to-end pairing 
is a secondary condition of known origin. 

(2) The ring of chromosomes (here, as in Fisum 
may foe represented as consisting of four segments A , 
B, O, and I> occurring as chromosomes AB and CD in 
the complement derived from one parent, BC and DA 



in the complement derived from the other. Then, 
since each of the segments has the specific property of 
pairing with an identical segment, the only configura- 
tion possible will be (i) the ring, and (ii) chains derived 
from the ring by failure of one or more chiasmata in 
the ring. Configurations of the X and Y shapes found 
in tetraploids and depending on the formation of 
multiple chiasmata between the ends of several seg- 
ments do not occur. 

(3) The orientation of the ring when formed is in no 
way different from that found in (EnotJiera or Rhoeo,^ 
That is to say, apart from the usual segregation of 
pairing chromosomes to opposite poles, non-disjunc- 
tion may occur (type III.). These variations occur 
equally in tetraploid TmdescantiaA and Primula 
sinensis (unpublished). 

(4) As in the tetraploid form,i so with four associ- 
ated chromosomes in the diploid, failure of pairing 
sometimes occurs. The regularity of pairing should 
depend on the length of the segment of chromosome 
exchanged.^ 

(o) The ring of four in the diploid is more constant 
than in the tetraploid, because in the absence of com- 
petition there can be no cancellation of chiasmata. 

(6) As in (Enothera, Ehoeo, and Datura, the specific 
pairing properties of the chromosomes are inherited 
unchanged. 

(7) Different races of (7. persicifolia have visible 
structural differences in their chromosomes. Struc- 
tural variation is a necessary antecedent of structural 
hybridity, but has not previously been demonstrable 
in the somatic chromosomes except in a tetraploid, 
Tradescantia virginiana . ^ 

» Darlington, Jour. Gejiet, 20, in", and 21, i. and ii. : 1929. 

* Belling and Blakeslee, Proc. Nat Acad. SH., 12 : 1926. 

® Richardson, Nature, 124, Oct. 12, 1929. 
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On these grounds we coilclude ' that ^ the present 
observations sliow in Campamda persicij'olm the in- 
cipient stages of structural hybridity. They provide 
another valuable link, connecting the complex perma- 
nent structural hj^brids in (Enothera a,nd Bhmo wu.th 
everyday homozygous organisms, and thus enable ns 
to regard all types of diploid ring formation as due to 
a modification of the results of oidiiiary parasynapsis 
produced by this condition of structural hybridity. 

Alice E. Gaibdner. 

C. D. Darlington. 

John Innes Horticultural Institution, 

Merton. 


Optical Anisotropy and Theoretical Intensities of 
Raman Lines in Diatomic Gases. 

We wish to consider the scattering bound with the 
vibrational transitions \^v\ — 1, 2... (Raman lines) and 
At; = 0 (Rayleigh lines). In each case there is a well- 
known ^ selection rule for the rotational transitions 
Aj — 0, ±2. The plus sign gives rise to a double 
R-branch, the minus sign to a double P-branch, and 
Aj = 0 to a <3 -branch. Initial and final states corre- 
spond to an electronic ground level 

In the case Av=0, a discussion of the Kramers- 
Heisenberg dispersion formula leads to the following 
values for the scattering moment ; M{7r) and M{(r) 
are respectively the components parallel and perpen- 
dicular to the electric field E of the plane polarised 
monochromatic incident light wave : P-and P-brancli, 
Av = 0, j ± 2 : 

3f^7r) = EV-2ll5.J(j± 1) M%<r) = E'^yK II 10. J{3±1) 
Q-branch, Av = 0, j — : 

M^T)^EHH^j+ l) + PV/{i) M2((r) = PV*l/15.J(i) 
where + !)/(%* + 1) --^(i) is a rational function 

of j which reduces to 2^/45 for large values of j. t 
and y are defined as 

{a + 2^)13 7=a-/3 

where, as seen below, the constants a and /? represent 
the influence of the electronic levels only on the in- 
tensity of the scattered lines. The relations are sums 
taken over the (2^+1) degenerate rotational states. 

In the case - 1 v, similar expressions are 
obtained, with the difference, however, that a and /3 
are replaced by Ka'y/vl2 and K^'y/vl2, where = Prot/^osc 
(/c= 1/10 to 1/50 ; ^/47r2i', I moment of inertia ; 

j'osc = frequency of oscillation in the ground level). If 
\Av\ = n, the scattering moment is proportional to 
and to or 

Denoting by a(P) the electronic polarisability of 
the molecule along its axis of symmetry, the nuclei 
being a fixed distance R apart, the following connexion 
is found for the a’s 

a(P) = a + a'(P~ Po)/Po-{- • • • “ -^o)/^o]” • • • 

where Rq is the nuclear distance in the position of 
equilibrium of the ground level. Similarly, /3(P) 
means the polarisability along any direction pei’pen- 
dicular to the axis. Only matrix elements of elec- 
tronic transitions from the ground level S to any ^ 
level enter into the expression for a, and to any 11 level 
for Both ct and j3 vary slowly with the incident 
frequency, except in the neighbourhood of an elec- 
tronic frequency of absorption. 

An apparently good check on the formulcC was 
obtained on comparing with the photographs for 
gaseous hydrogen made by Rasetti.- The formulae 
still show that the depolarisation of any line in the 

^ E .C. Kemble and E. Hill, Proc. N. A. JS., 15, 387 ; 1 929. ¥. Rasetti , 
15, 515; 1929. 

* E. Rasetti, Phys. Rev., 34, 367 ; 1929. 
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P- or P-branehj, that is, the ratio of its a to ir com- 
ponents, observed in a direction perpendicular to E, 
should be the same and equal to Sji for all diatomic 
molecules, irrespective of the incident frec|uency and 
the temperature. 

The total intensity of each unresolved branch can 
be calculated. For temperatures not too much below 
the room temperature, the intensity of the ^-branch 
remains nearly constant, whereas there is a dissym- 
mstry in the intensities of the P- and P-branches, the 
P-branch, on the low frequency side, being the stronger 
the more the temperature is decreased. Thus, the 
total unresolved P-Q-P-line should be diffuse, with 
a slight apparent shift of the centre of gravity of the 
line towards the red. This dissymmetry should 
usually be more pronounced for the cr- than for the ; 
TT-component. The effect, which seems to exist in 
vapours,^ is, however, insufficient to account for the 
large frequency shift of the scattered lines towards 
the red, observed in such liquids as ammonia and 
hydrogen chloride.'^ 

Finally, the intensities in the P- and P-branches are 
proportional to the factor of optical anisotropy 
-y2=(a-/3)2, for the intensities vanish when a = /J, 
that is, when the electronic polarisation is the same 
in every direction. A connexion between diffuse- 
ness of the lines and optical anisotropy has been 
noticed experimentally by Raman.® A slight de- 
pendence on the incident frequency is also to be 
expected for the anisotropy. 

The relative scattering intensities of a Rayleigh 
and the related Raman lines corresponding to transi- 
tions from the same vibration level are in the ratios 

: {e')V : (e'')2/c^ where means a quantity of the 

-order of magnitude of and As has been 

emphasised elsewhere,® the presence of the factor 
explains why harmonic Raman lines, when they can 
be detected, are so faint. One must, however, take 
into consideration the additional influence of the 
electronic levels, as marked by the e’s, which may 
modify somewhat the expected intensity ratios. 
Moreover, the dependence on the frequency may also 
not be the same for the different e’s, although the 
trend of variation remains. Thus it can be explained 
why it is that the ratio of intensities of the Raman 
and Rayleigh lines has not been found to be rigorously 
independent of the incident frequency.® 

Although the theory has been developed for dia- 
tomic molecules, it seems that some of the preceding 
conclusions can be extended to polyatomic molecules. 
The only assumption made in deducing the above 
results is that the molecule is stable in the ground 
state. The rapidity of convergence of the expansion 
for a{P) is immaterial. C. Mannbbace:. 

University of Louvain. 


Intermetallic Compounds in Mercury. 

ATTE]srTi03sr has not previously been directed to the 
possibility of formation of intermetallic compounds 
(other than with mercury) in liquid mercury. It is 
expected a priori that if such compounds are formed 
they would be unstable. With Mr. P. V. F. Cazalet 
I am investigating this problem and our preliminary 
results are given below. 

Pairs of metals more reactive than mercury have 
been obtained in mercury either by direct solution or 
by electrolysis. These mixed amalgams have been 

® J. Cabannes and P. Daure, C. B., 186, 1533; 1928. A shift of 
O-Ol A. for butane vapour at normal pressure. 

^ P. Daure, Th^se, Paris, 1928. Shift of 100 cm.”^ for the ‘ missing ’ 
line in liquid hydrogen chloride and of 20 cm.-^ for the Q-branch at 3/x 
in liquid ammonia. 

® 0. V. P-aman and K. S. Krishnan, Broo. Boy. Soc., A, 122, 23 ; 1928. 

® Naturwiss., 17, 364 ; 1929. Also J. H. van Vleck, Proc. N. A. S., 
15, 754; 1929. 
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subjected to the action of potassium |.>ermaugauate 
or other oxidising agents in sulphuric acid solution 
and the resultant solution of su4.>bates quantitatively 
analysed. So far, in none of the reactions imnsti gated 
does mercury itself take part. The reactions occurring 
may be classed under three heads, namely : 

(1) The more reactive metal is completely removed 
from the amalgam before the second takes part in the 
reaction. This occurs with cadmium and copper, 
cadmium and iron, lead and copper, lead and iron, the 
first-named in each case acting as the more reactive 
metal. 

(2) The more reactive metal alone takes part in 
the reaction, then, before it is removed, the second 
metal begins to take a part which increases until both 
metals are completely removed from the mercury, at 
which stage the first is scarceljr detectable. "This 
occurs with tin and iron. 

(3) The more reactive metal alone takes part in 
the reaction until its conctuitration (in atoms), relative 
to that of the second metal in the amalgam, is repre- 
sented by a simple ratio. Then, and until both metals 
are completely removed by the oxidising agent from 
the amalgam, does the atomic ratio of the metals 
taking part in the reaction remain simple and constant. 
This occurs with tin and copper, zinc and copper, 
zinc and iron, copper and iron. 

These ‘ constant -reducing ’ mixtures of metals be- 
have in each case like an amalgam containing the less 
reactive metal, and certainly markedly different from 
an amalgam of the more reactive metal as regards 
solubility in mercury, action on acids, and action on 
certain oxidising agents. For example, whereas zinc 
is soluble in mercury to the extent of about 1 per cent, 
the zinc -copper complex is totally insolubi© ; whereas 
zinc in mercury reduces qiiinquevalent vanadium to 
the divalent state without difficulty, the zinc -copper 
complex reduces it only to the quadrivalent state. 
Again, whereas tin in mercury (as in the free state), 
when oxidised by ferric sulphate, x->9''^ses in the 
stannous condition before being oxidised gradually 
to the stannic condition, the tin-copper com^ilex may 
be shown to be oxidised directly to the stannic 
condition. 

The complexes examined tend on standing to dis- 
sociate into the more reactive metal, and either the 
less reactive metal or a similar complex richer in the 
less reactive metal. Vigorous shaking prevents the 
dissociation or restores the association. The empirical 
formulae of the complexes so far obtained are SnCiig, 
SnCug, SnCiq, ZnCu, ZnFe, ZnFeg, and CuFe. The 
second and fourth of these are known to metallurgists, 
and the third may possibly be the known compound 
SngCuaj. Whether these complexes are true com- 
pounds, however, must depend upon how accurately 
their analysis gives a simple ratio of atoms and upon 
their examination after removal from suspension in 
mercury. 

A. S. PbIJSSELL. 

Dr. Lee’s Laboratory, 

Christ Church, Oxford, 

Dec. 21, 1929. 

Some Bands of the Carbon Molecule. 

In a recent communication (Natueb , Jan. 11), Dieke 
and Holtgreven have given details of a new system of 
the Cg molecule. The band heads (degraded to the 
ultra-violet) have long been known from the work of 
Deslandres and D’Azambuja {vide Kayser’s “ Hand- 
buch”, vol. 5, p. 234), while in 1916, 'Ra&ety {Phil. 
Mag., vol. 32, p. 546) recorded four of the strongest 
bands as associated with the Swan bands under his 
experimental conditions. Vibrational and fine struc- 
ture analysis have now been made for the first time by 

o2 
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,‘irjii I JoIrL^rovf iu ma.kiog this the third known 
uf hi« i’,. iiH>le<‘ale. 

1 i!.‘{d aiso made a ihrationai analysis and 

a rNiatinnul auah>k fh this system, ^ and my 

s'niichisieiis are i!i siil^stmil iai agreement with these 
workers, Alrhoniih t-hra^e !.- no state in common with 
tli(' three kiaova (“hli stems oi tin's molecide, there is 
am|.>le evidtjier^ bf^th frem experimental conditions and 
■fine striKdJire a-ual\sh that the emitter is Cb.' The 
eliaraeteristic ' sbiggei'ing of the structure lines due 
to cr-type douljliiig, combined with alternate missing 
lei’cls due to syinnictry of tlie molecule is very evident, 
and the transition dl — y-^lf is without doubt correct. 
I have obtained plates of these bands in the first order 
of a 21 -ft. gnidng, and wave-lengths of the heads are 
given in the accompanying table : 


1 

f 

Wave-Length 

1 (Heads)." 

v 

(in Vacuo). 

n\ 

n". 

1 

1 5 

3398*12 

29419*6 

3 

1 

5 

3399*73 

29405-7 

2 

0 

7 

3587*65 

27865-5 

3 

2 

7 

3592-9 

27824-8 

2 

1 

8 

3607-3 

27713-7 

1 

0 

5 

3825*65 

26132-0 

1 

1 

10 

3852*2 

25951*9 

0 

0 

1 

4026*92 

i 24825*9 

3 

4 

3 

4041*80 

24734-5 

2 

3 

6 

4068*14 

24574-3 

1 

2 

9 

4102*28 

24369-8 

0 

1 


In view of the higher resolving power used by Dieke 
and Holtgreven, it is unnecessary to enter into further 
detail of fine structure analysis. It may be mentioned 
that the system appears well in a tube containing 
carbon electrodes and a little hydrogen together with 
30-40 mm. pressure of argon, and it has also been 
produced under high temperature conditions in the 
carbon arc in hydrogen. 

The data suggest that one (or more) of the initial 
vibrational levels is considerably perturbed, although 
it is not possible to specify precisely which, on the 
evidence at present available. 

In conclusion, it may be mentioned that it seems 
just possible that the strong (0, 1) sequence of this 
system may be contributory to the strong condensa- 
tion in cometary spectra which centres about the 
wave-length X4050 {vide Monthly Notices R.A,S,, 
vol. 87, p. 625, 1927). E. C. Johnson. 

King’s College, 

Strand, W.C.2. 


Crystalline * Menformon ' . 

Four years ago w^e gave the name ‘ menformon ’ to 
a female sexual hormone, which name, as distinct 
from other denominations, included in its definition a 
certain degree of purity of the product. The bio- 
logical and chemical properties of the substance were 
described in detail in various communications, to 
which one about its influence upon the plumage of the 
fowl was added recently. ^ 

About a year and a half ago we reached a degree of 
purity of 10,000,000 units per gram ^ by means of 
methods described by us.® 

^ In August last Doisy presented a communica- 
tion to the Physiological Congress in Boston, accord- 
ing to which he has obtained crystals containing 
8,000,000 units per gram. Recently Butenandt de- 
scribed crystals again of the same degree of purity.^ 
Since this substance is not purer than that previously 

* Prcc. Roif. Acad. Amsterdam. 32, 1929. 

* Jour. Pharmacol, and Exp. fherapeut, 36, No. 1. 1929, 

» Lancet, May 28, 1927. 

^ Naturumsenschaften, 17, p. 379 ; 1929. 


I described by us, the giving of a special name to the 
i erystaliine hormone, ' progynon seems unnecessary. 
Recently Dr. J. R. Katz w^as kind enough, to control 
our own preparations by means of X-ray spectro- 
graphy and foimd the structure undoubtedly to be 
crystalline. Since last June we have obtained more of 
the substance partially purified by methods based on 
the idea that menformon is acidic in character. With 
these larger quantities we have now succeeded in 
obtaining macro -crystals in the form of colourless 
platelets, similar to those described by Doisy and by 
Butenandt and have been able to demonstrate that 
these crystals yield the same X-ray spectrum as our 
earlier preparations of the same degree of purity. 
They could be repeatedly recrystaliised out of 70 per 
cent alcohol. 

While in our earlier experiments with less pure 
material in a vacuum of about 0*4 mm. at a tempera- 
ture of 200° C., we were unable to obtain trustworthy 
information concerning the possibility of distillation, 
we have now succeeded, like Butenandt, in subliming 
the material at a pressure of about 0*01 mm. and 
130°- 150° C. It is uncertain whether any further 
purification w^as obtained thereby. The analyses so 
far carried out have yielded results similar to those of 
Butenandt, that is, 78*61 per cent carbon, 8*25 per 
cent hydrogen. As we were able to show several years 
ago on less purified preparations, the crystals are free 
from nitrogen, sulphur, and ph osphorus . Experiments 
of Dr. Katz on the spreading of the substance in a 
monomolecular layer on water yielded very delicate 
films. The degree of spreading suggests that the 
substance under investigation contains not more than 
25 carbon atoms. 

We may mention that during the purification of 
the raw material obtained from the urine of pregnant 
women, other crystals are also encountered, which 
through all the initial phases were associated with the 
active substance (melting point, 235° C.; carbon, 78*1 
per cent; hydrogen, ll*5per cent). The X-ray spectrum 
of these crystals is different from that of menformon. 
This substance contains an OH group, because it may 
be acetylated and the acetyl derivative saponified. 
Crystals of this description have been recently found 
by Marrian ^ and characterised as an alcohol of a 
formula Cjg - Cgo- 

Whether crystalline menformon of the above men- 
tioned purity (8-10 million units per gram) really con- 
stitutes the pure hormone, is not quite certain, in which 
respect we agree with the cautious expression of Doisy^ 
at the Congress. In spite of careful recry stailisation, 
adsorption of the active substance on the crystals 
cannot be excluded. The objective reason for our 
doubt is that we have succeeded in three cases up 
to the present in producing a substance of an activity 
of 14,000,000 units per gram. E. Laqueur. 

E. Dingemanse. 

S. Kobeb. 

Pharmaco -therapeutic Laboratory of the 
University of Amsterdam and the 
Chemical Research Laboratory of the 
Organon Oss. Co., Ltd. 

Dec. 13, 1929. 


Preparation of CEstrin, 

Recent work from several laboratories strongly 
suggests that the oestrus-producing hormone is a 
substance possessing weakly acidic properties. If this 
is so, the methods in general use for the preparation 
and purification of the hormone, involving as they do 
numerous extractions with fat solvents from neutral or 
alkaline aqueous media, must result in great losses of 


® Biochemical Jour., 23, No. 5 ; 3 929. 

:® Nederl. Vereen. voor Bioch., Nov., Chem. Weehbl., 1929. 
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the active material. This is borne out by the observa- 
tion of Miss M. Hill, privately communicated to me, 
that urine extracted as many as twelve times with 
ether may still contain large amounts of cestrin. 

If the urine is acidified, before ether extraction, the 
yields, of cestrin obtainable, can be very greatly in- 
creased. Three successive batches of fifty litres of 
urine treated in this manner yielded 2,069,000, 980,000, 
1,000,000 mouse units, tested by the method recently 
described in the Journal of Physiology by Dr. A. S. 
Parkes and myself. The error in this method is little, 
if any, more than ± 10 per cent. 

Saponification and subsequent ether extraction of 
such crude ether-soluble material, although effecting 
considerable purification, results in the loss of a great 
part of the total activity. This loss can be minimised 
by saturating the saponified mixture with carbon 
dioxide before ether extraction (paper in press). The 
material obtained in this way can be further purified 
by extraction with ice-cold acetone, extraction with 
ice-cold 50 per cent alcohol, and finally extraction from 
ethereal solution with aqueous potash. The active 
material may be extracted from this alkaline solution 
with ether after acidification. The total loss of 
activity throughout the whole process of purification 
has been found to be approximately 40 per cent. As 
the following table shows, practically the whole of this 
loss occurs in the initial saponification. 



Wt. 

(gm.). 

No. M.U. , 

Wt. 1 M.U. 
(nigm.). 

Yield 
M.U. per 
litre. 

Loss 

per 

cent. 

Total ether 

sol. material 
from 501 of 
urine 

22 

2.069,000 

0*0106 

! 41,380 


Unsap. matter 
(after COa 

treatment) . 

2*845 

1,278,000 

0*00228 

25,560 

38 

Acetone sol. 

2*456 

1,236,000 

0*00199 

24.720 

40 

50 per cent 
alcohol sol. . 

0*742 

1,236,000 

0*000600 

24,720 

40 

Alkali sol. 

0*364 

I 1,208,000 

0*000301 

24,160 

41*5 


Similar results have been obtained with several 
other batches of urine. 

The most potent preparation of cestrin obtained by 
me by these methods had an activity of 8 million 
mouse units per gram. This is of the same order of 
activity as the pure crystalline hormone described by 
Dr. A. Butenandt, of Gottingen, in a preliminary com- 
munication. The latter, however, injects his material 
dissolved in oil in a single dose. It is therefore 
somewhat difficult to compare the activity of the 
crystalline hormone with my obviously impure pre- 
parations. 

G. F. Mabbian. ' 

Department of Physiology and Biochemistry, 
University College, London, 

Dec. 23,1929. 


The Product of the Radioactive Disintegration of 
Potassiurh. 

Die obige Mitteilung der Herren Frost (Natitbe, 
J an. 1 1 ), deren Korrekturbogen mir durch die Freund- 
lichkeit des Editor der Nattjbe zur Einsichtnahme 
vorgelegt warden, interessiert mieh in ganz besonderem 
Masse, da ich derzeit mit dem Studium der gleichen 
Frage beschaftigt bin. 

Zu den Atomgewichtsbestimmungen der beiden 
Autoren moehte ich rhir die Bemerkung erlauben, dass 
es mir zu gewagt erscheint aus den mitgeteilten 
Analysenresuitaten weitgehende Schliisse in der so 
wichtigen Frage nach der Existenz eines durch radio- 
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j aktive Umwandluiig des Kaliiims eiitshindciien 
Calciumisotops zu ziehen. 

Urn Atomgewichts-Untersehiede der Isotope expeil- 
mentell festzustelieii, muss man zunfichst slbei’ eiiie 
zuverlassige Bestimmimgsmethode, die g«?inigeitde 
Genauigkeit garaiitiert, verfiigeri. Die von den beiden 
Autoren arigewandte Methocie, Ilmira nd in tig des 
CaCL in CaBra, arbeitet zwar bei richtiger Aiisfiibriing, 
wie ich mich bei meiiier Atorngewichtsbestimmung 
des Radiums uberzeugen konnte, sehr gut und sieher, 
dennoeh lieferte sie hier recht iinsichere Werte. Be* 
tragt dock die maximaie Differenz dei’ drcj' init 
gewohnlichem Calcium aiisgefuhrten Vergleichs- 
bestimmimgen 0,1 Einheiten cl’es Atomgewiclites, is.t 
also fast ebenso gross wie die festgesteilte Diffeiieiiz 
der Mitteiwerte der Atomgewiclite der beiden Calcium- 
I proben, die nur 0,12 Einheiten erreicht. 

Ferner muss es nach den bisherigen Mitteilungen 
fraglich erscheinen, ob die beiden Calciumproben in 
Bezug auf chemische Reinheit vergleichbar waren, 
da der spektroskopisciie Nachweis fiir die Abwesenheit 
der schweren Caleiumhomologen, Strontium und 
Barium, fehlt. Die von den Autoren arigewandte 
Reinigungsmethode, wiederholte Faliung des Calcium- 
sulfats und Oxalats, habe ich bei der Herstellung 
meiner atomgewichtsreinen Calciumpr%iarate, die 
auch gerade jetzt in meinem Laboratorium durch- 
gefiihrt wird, niemals versucht, da ich sie von vorn- 
herein fiir nicht ausreichend erachten muss. 

Bevor man zu der griindlegenden Frage nach der 
Existenz des aus Kali urn entstandenen Calcium- 
Isotops Stellung nehmen kami, wird man die an- 
gekiindigten weiteren Yersuche der beiden Autoren 
abwarten miissen, die mit grosseren Materialmen gen 
ausgefiihrt hoffentlich zuverlassigere Atomgewichts- 
werte liefern warden. 

0. Honigschmid. 

Munchen. 


Preparations of Protozoa and Algse. 

Wishing to get some permanent preparations of 
the Protozoa of West African forest pools, I have 
adopted a simple little technique which if not known 
is worth publication. Two clean cover glasses are 
tied together back to back with thread, one end being 
left long. They are suspended in the water with the 
lower edge just touching the bottom and sloping 
somewhat. They are left for several days and then 
lifted out and immersed at once in alcoholic Bouin’s 
fixative. Afterwards I stain with Erlich’s acid 
haematoxylin, 1 in 20 or 30 per cent alcohol, 3 hours, 
differentiate in 1 per cent acetic acid in 70 per cent 
alcohol, 1-3 hours, no counterstain being needed. 
The cover slips may be kept tied together if desired 
up to the stage of dehydration. Most, if not all, of 
the species of Protozoa and Algae which may be seen 
in the fresh sample can be found exceilentiy fixed and 
stained in the moimted specimen. Ll. Leo yd. 

Azare, K.P., Nigeria, 

Nov. 3. 


The plan adopted by Dr. Lloyd is excellent, pro- 
viding always that it is not frustrated by (a) wind 
and rain, (6) fish, or (c) hungry marauders. We 
adopted a similar plan in my tanks at Selsey when 
we were studying the bionomics of Verneuilina poly- 
stropJia and Massilina secans. We hung cover slips 
(a) vertically, and {b) horizontally close against the 
sides of the tanks, and they collected satisfactory 
gatherings of ‘ primordials ’ and very young tests. 
I do not think it was an original operation, for I seem 
to remember having got the idea from something I 
had read. Ed Hebon- Allen. 
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The ' Wa¥e Baud' Theory 
By Sir Ambbosb 

TN' seiciitilie history we lueet with, many examples 
J of seientiiie theories or explanations wh.ich 
lia.\''e hoen, widely adopted and employed, not 
becaiisc? they can he proved to be true but because 
they provide a simple, easily grasped, j^lausible 
expianatioii of certa.'iii sc,ientific phenomena. The 
majority of persons are not able to see their way 
through complicated phenomena and so thankfully 
adopt any short-cut to a supposed comprehension 
of them without objection. 

Ease of com prehension is not, however, a primary 
quality of Nature, and it does not follow that because 
we caii imagine a mechanism capable of explaining 
some natural phenomenon it is therefore accom- 
plished in that way. There is a wddely diffused 
belief in a certain theory of wireless telephonic 
transmission, and also of television, that for securing 
good effects it is necessary to restrict or include 
operations within a certain width of ‘ wave band ’. 
But although this view has been very much 
adopted there is good reason to think that it is 
merely a kind of mathematical fiction and does not 
correspond to any reality in Nature. 

Let us consider how it has arisen. We send out 
from all wireless telephone transmitters an electro- 
magnetic radiation of a certain definite and constant 
frequency expressed in kilocycles. Thus 2LO 
London broadcasts on 842 kilocycles. This means 
that it sends out 842,000 electric vibrations or 
waves per second. Every broadcasting station 
has allotted to it a certain frequency of oscillation 
and it is not allowed to depart from it. 

It is like a lighthouse which sends out rays of light 
of one pure colour or an organ which emits a single 
pure musical note. For most broadcasting stations 
this peculiar and individual frequency lies some- 
where between a million and half a million per 
second, though for the long wave stations like 
Daventry it is so low as 193,000 or 193 kilocycles. 

When we speak or sing or cause music to affect 
the microphone at a broadcasting studio the result 
is to cause the emitted vibrations, which are called 
the carrier waves, to fluctuate in height or wave 
amplitude, but does not alter the number of waves 
sent out per second . It is like altering the height or 
size of the waves on the surface of the sea without 
altering the distance from crest to crest which is 
called the wave-length. 

Suppose the broadcasting station emits a carrier 
wave of frequency n and let ^ == Then we may 
express the amplitude a of this wave at any time t by 
the function a=^A sin pi where A is the maximum 
amplitude. If on this we impose a low frequency . 
oscillation due to a musical note of frequency m and 
let then we can express the modulated 

vibration by the function 

a^A cos qt sin pi. 

But by a well-known trigonometrical theorem this is 
equal to 

^|sin (p + + sin (fi - q)tj^ 
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and thence may be supposed to be equivalent to the 
simultaneous emission of two carrier waves of 
frequency n + m and n~m. 

If the imposed note or acoustic vibration is very 
complex in form, then in virtue of Fourier's theorem 
it may be resolved into the sum of a number of 
simple harmonic terms of form cos qt, and each of 
these may be considered to be equivalent to a pair 
of co-existent carrier waves. Hence the complex 
modulation of a single frequency carrier wave might 
be imitated by the emission of a whole spectrum 
or multitude of simultaneous carrier waves of 
frequencies ranging between the limits n + N and 
n~N, where n is the fundamental carrier frequency 
and N is the maximum acoustic frequency occurring 
and 2N is the width of the wave band. This, 
however, is a purely mathematical analysis, and 
this band of multiple frequencies does not exist, 
but only a carrier wave of one single frequency 
which is modulated in amplitude regularly or 
irregularly. 

If the sounds made to the microphone at the 
broadcasting station are very complex, such as those 
due to instrumental music or speech, then in virtue 
of this mathematical theorem the very irregular 
fluctuations in amplitude of the single carrier wave 
can be imitated if we suppose the station to send out 
simultaneously a vast number of carrier waves of 
various frequencies lying between certain limits 
called the '' width of the wave band 

This, however, is merely a mathematical artifice 
similar to that employed when we resolve a single 
force or velocity in imagination into two or more 
component forces . Thus , if we consider a ball rolling 
down an inclined plane and desire to know how far 
it will roll in one second, we can resolve the single 
vertical gravitational force on the ball into two 
components, one along the plane and one perpen- 
dicular to it. But this is merely an ideal division for 
convenience of solution of the problem ; the actual 
force is one single force acting vertically downwards. 
Similar reasoning is true with regard to wireless 
telephony. What happens, as a matter of fact, is 
that the carrier wave of one single constant frequency 
suffers a variation in amplitude according to a 
certain regular or irregular law. There are no 
multiple wave-lengths or wave bands at all. 

The receiver absorbs this radiation of fluctuating 
amplitude and causes the direct current through the 
loud speaker to vary in accordance with the fluctua- 
tions of amplitude of the carrier wave ; the carrier 
wave vibrations being rectified by the detector 
valve. 

The same thing takes place in the case of wire- 
less transmission in television. The scanning spot 
passes over the object and the reflected light falls on 
the photoelectric cells and creates in them a direct 
current which varies exactly in proportion to the 
intensity of the reflected light. This photoelectric 
current is employed to modulate the amplitude of 
a carrier wave, and the neon lamp at the receiving 
end translates back these variations of carrier wave 
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aiiiplitiide into variations in the cathode light of the 
neon tube. 

There is neither in wireless telephony nor in 
television any question of various bands of wave- 
leiigth. There is nothing but a carrier "wave of 
one single frequency w^liich experiences change of 
amplitude. The whole question at issue then is, 
What range in amplitude is admissible ? 

In the case of television it is usual for critics of 
present achievements to say that good or satis- 
factory television cannot be achieved within the 
limits of the nine kilocycle band allowed. But 
there is in reality no wave band involved at all. It 
is merely a question of what change in amplitude 
in a given carrier wave can be permitted without 
creating a nuisance. 

It is something like the question : How loud can 
you w'hisper to your next neighbour at a concert or 
theatre without being considered to be a nuisance ? 
People do whisper in this w'ay, and provided not too 
loudly, it is passed over. But if anymne is so ill- 
mannered as to speak too loudW he is quickly called 
to order, or turned out. 

It is, however, not an easy thing to define a limit 
to wave amplitudes. They are measured in micro- 
volts per metre and are difficult to measure. But 
a wave-length is easy to define in kilocycles or in 
metres, and hence the method has been adopted of 
limiting emission to an imaginary band of wave- 
lengths which, however, do not exist. 


■ The definition is imperfect or eli.isive. It is some- 
thing like the old-fashioned delhution of uieta- 
physics as a blind man in a dark' room grojiiiig for 
a black cat which isn't there 'k Himiiariy, the 
supposed wave band is not there . All that is there is 
a change, gradual or sudden, in the amplitude of the 
carrier wave. It is clear, then, that sooner or later 
we shall have to modify our code of wireless laws. 

We have no reason for limiting the output of our 
broadcasting stations to some imaginary wave band 
of a certain width., say nine k,ilocycles or w,hatever 
may be the limiting width, but we have reason for 
limiting the range of amphtiide of the carrier waves 
sent out. 

Some easily applied medliod will have to be found 
of defining and measuring the maximum permissible 
amplitude of the carrier waves as affected by the 
microphone or other variational appliance. It may 
perhaps be thought that an unnecessary f uss is here 
being made on what may be regarded as simply a 
way of explaining things, but experience in other 
arts shows how invention may be greatly retarded 
by unessential official restrictions. Consider, for 
example, the manner in which mechanical traction 
was retarded in Great Britain for years by ridiculous 
regulations limiting the speed, of such vehicles on 
highway roads. The only restrictions that should 
be imposed are those absolutely necessary in the 
interests of public safety or convenience, and all else 
tend to throttle and retard invention and progress. 


The Growth of Education in IndiaA 


J IST 1928 the .Indian Statutory Commission ap- 
pointed an Auxiliary Committee to inquire 
into the growth of education. The Committee’s 
views are now made public as an Interim Report 
of the Simon Commission. The Committee con- 
sisted of six members, of whom three are Indians. 
The minute of their appointment indicated that 
the Commission is primarily concerned vdth 
education in British India as bearing upon political 
and constitutional conditions and potentialities 
of progress. The Committee realised the limita- 
tions thus laid upon it, but had difficulty in 
confining itself to a consideration of the subject 
in this aspect only. So far, however, as this 
aspect is coneerned, the result of the Committee’s 
investigations, regarded as an index of adminis- 
trative progress under the reformed constitution, 
is sufficiently disturbing. 

“ Throughout the whole educational system ”, runs 
the Committee’s Report, “ there is waste and ineffect- 
iveness. In the primary system, which from our point 
of view should be designed to produce literacy and 
the capacity to exercise an intelligent vote, the waste 
is appalling. So far as we can judge, the vast increase 
in numbers in primary schools produces no commen- 
surate increase in literacy, for only a small proportion 

1 Indian Statutory Commission. Interim Report of the Indian Statu- 
tory Commission (Review of Growth of Education in British India by 
the Auxiliary Committee appointed by the Commission), September 
1929. (Cmd. 3407.) Pp. xxxiii+401. (London: H.M. Stationery 
Office, 1929.) 4s. net. 
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of those who are at the primary stage reach Class IV. 
in which the attainment of literacy may be expected. 

. . . The wastage in the case of girls is eve.ri more 
serious than in the case of boys.” 

Out of the meagre percentage (4*26) of the total 
population who are receiving instruction in re- 
cognised institutions, how many will retain any 
traces of literacy in after-life ? Nor is this all. 
The average pay of a primary school teacher in 
Bengal is about thirteen shillings a month ; in 
only two provinces are more than liaff of the 
primary teachers trained ; and, despite the in- 
creasecl number of institutions, the inspecting 
staff has in recent years been reduced. In the 
light of these facts, the Committee’s approval of 
a policy of consolidation and improvement rather 
than of diffusion is less surprising than the declara- 
tion that the adoption of compulsion is important 
and urgent as an effective means of checking the 
wastefulness of the present system. 

The Committee view's the condition of secondary 
education with greater complacency— a compla- 
cency which is not shared by one of its members, 
Sir Amherst Selby-Bigge. The average annual 
cost of a pupil in a secondary school in Bengal 
is forty -five shillings. In the same province only 
twenty per cent of the secondary teachers are 
trained. The curriculum is narrow and, together 
with the teaching, is dominated by the matriculation 
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rx From lvml)ay r^udi sdiooL | 

MMiriliiiii.'.! al a far cost ^uin m , 

I3-ii"ai| it is icported tliat •• witli ever> mcicabc 
ill the uiinibers of those taking secondary ednoation 
llKi" K a tall in the staniavd of ethei. dc> o.vmg 
chiefK to the fact thal 

beiim tapped, and the aiajority of those tvho pass 
the ■ schooldea\'iiig examination are altogethei 
unfit for hie-her studies". The Committee en- 
dorse.s this last criticism when it commsir.s adveiselj 
on tlie inadequate qualitieations of hign school 
students who enter upon university courses ; a 
low .standard of university work means a low 
standard of school work ’ . It admits that there 
are grave defects in the organisation of secondaij 
education. It considers that there has been an 
advance in some respects ; but the reader is 
tempted to ask from what level, and by what 
o-ause, the progress is to be measured. 

On kie subject of higher work in the universities, 
the Report says that lists of original study recently 
published by- university teachers and students 
and bv institutions Uke the Indian Institute of 
Science at Bangalore, the Jagadis Bose Institute, 
and the Government Research Departments, sb^ 
that a considerable advance has been made. Ihe 
research carried out, both in arts and in science, 
at the University of Dacca is specially mentioned. 
The grow'th of honours schools and of post-graduate 
courses in the universities generally is regarded 
as a welcome sign. But it is inevitable that an 
inquiry into education as a factor in the creation 
of good citizens should deal inauily w'lth the 
qualifications of the average product of the uni- 
versities. “ There are unmistakable indications , 
says the Report, “ that the standards m some of 
the universities are not satisfactory. Indee , 
signs of deterioration are observed. ihere is 
no evidence of any improvement m entrance 
standards between 1918-19 and 1924-2o yet 
the number of passes at the B.A. and B.Sc. degree 
examinations rose in those years from 60 per cent, 
to over 70 per cent.” Some of the witnesses 
asserted that “ the student of the present day is 
not equal, either in the width of his. information 
or in the range of his interests, to the student of 
an older generation.” It is interesting to find 
this view borne out by the “ Ninth Quinquennial 
Review of Indian Education”, the appearance 
of which synchronised with that of the Committee s 
Report. This review, commenting on the sub- 
ordination of teaching to examination, says that 
“ it is still rare to find in any candidate, however 
proficient he may be in the subjects which he 
offers for examination, any evidence of that back- 
ground of wider interest which can only be acquired 
by general reading and observation outside his 
prescribed course of study . In confirmation 
of this, answers are quoted which were given by 
fifty-five graduates of one of the universities to 
questions asked in a simple paper on general 
knowledge. Among the astonishing results, fifteen 
of these graduates recommended charms and 
incantations as a cure for snake-bite. 

Defective teaching in secondary schools, easy 
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admission to coilege.s and the tyranny of examina- 
tions are obvious causes of this state of affams. 
The remedy is less obvious. Ihe Commission 
(known as ‘ the Sadler Commission) which was 
appointed in 1917 to inquire into the a (fairs of the 
University of Calcutta, made two admirable sug- 
gestions. - One was the relegation of the first two 
years of college instruction (called the Intermediate 
stage) to separate institutions organised less on 
collegiate than on school lines. The other was 
the creation of a new type of umtary teaching 
and residential university. In Calcutta itself 
these proposals fell on deaf ears Elsewhere 
(notably in the United Provinces) attempts have 
been ffi-ade to give effect to them in a greater or 
less degree. The “ Quinquenmal Review says 
that but little has been accomplished m respect 
of the former of these recommendations— the 
establishment of Intermediate Colleges— and that 
the experiments are not on the whole very hopeful. 
The Committee accounts for this failure by tne 
fact that in many cases these institutions have 
not been established under the conditions recom- 
mended by the Sadler Commission. The second 
suggestion is in part responsible for the large 
increase in the number of universities of British 
India— from five in 1915 to fifteen to-day. But 
of these fifteen only five are unitary ; and the 
“ Quinquennial Review ” points out that the two 
universities created during the last qmnquenmum 
have reverted to the affiliating type and ^at the 
University of Rangoon also has assumed anuiatmg 

^'^The Committee justly remarks that the affiliating 
university is likely to remain for many years to 
come ; and it may be noted as a sign of grace that 
it now generally participates in the work of higher 
teaching. But it might have been hoped that the 
establishment of unitary univeraities, with their 
greater concentration of teaching effort and oi 
social amenities, would gradually reduce the 
number of scattered colleges (often ill-staftecl and 
ill-equipped) which prepare the majority of students 
for the examinations of an affiliating centre. In- 
stead of this, there has been a new growth of these 
affiliating and examining centres, wuth the danger, 
as the Committee more than hints, of uiwhole- 
some competition ; and the number of affiliated 
arts coUeges has actually risen from 152 in 1922 
to 232 in 1927. The task of university reform in 
India is Sisyphean. Well may the Committee ask 
whether “ the time has not come when all ettorts 
should be concentrated on improving university 
work, on confining the university to its proper 
function of giving good advanced education to 
students who are fit to receive it, and, m fact, to 
■ma.kmg the university a more fruitful and less dis- 
appointing agency in the life of the community^ . 

Other points in this Report are no less disquieting. 

The Central Advisory Committee and the Bureau 
of Education, which constituted practically the 
last links between the Government of India and 
educational problems, have been abolished. The 
Committee regrets their disappearance ; tor, 
though the reforms have favoured expamsion, 
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niucli of that expansion has been on ill-considered 
lines and neglectful of the proposals made by the 
Croxernment of , India previous^ to the reforms 
Education, as a transferred subject, is now in the 
hands , of ministers in the provinces. A tribute 
is paid to the zeal and ability which these ministers 
bring to bear upon their task. But the position 
of a minister is unstable. He cannot easily escape 
from adverse influences. It was represented to 
the Committee that in some provinces he had 
exercised pressure on the Director of Public In- 
struction in the matter of appointments and pro- 
motions on political and irrelevant personal 
grounds. Moreover, he has to work through 
various agencies, such as local bodies, which, the 
report notes as a distressing feature, have in 
many instances gravely abused their powers for 
political and other purposes He is likewise 
largely dependent on the services which deal 
directly wdth education. The Indian Educa- 
tional Service, “ wdth its fine traditions of integrity 
and devotion to duty ”, is moribund. The Com- 
mittee declares that its progressive extinction, 
accompanied by the failure to reconstitute the 
provincial Services, '' has been disastrous to the 
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I organisation of Indian eduf'iUioii ’* Tiie niirtiber 
of fully qualified men and romptipiil to 

hold the higher posts in Dfqmrl oienl , ha.s Iw*- 
come totally iuader|uate in every ifiee/' 

The. attitude of the (‘ommlttec has r.learly ht'eii 
sympathetic. But the stiiflied restraint of the report 
serves to emphasise some of the; caaiclu<ions iiiiti 
which facts have forces] its ineiiibers. ff iitiTacy 
is a desirable fpialificatioii iii the vot<‘r, an f*x- 
pansion of mass education which is (in the words 
of the report) “so largely ineffeet ivc^ as scarcely 
to influence the ativance of literacy at all in the 
sense of increasing the pia^portion of literates to 
■ the population ” cannot result in the formation 
of a eompeleiit electorate. Nor, however hrilliant 
may be the exceptional scholar, does a top-hc*avy 
superstructure of higher education. ('oupl(‘d with 
relaxation of the stanriards d admissif)!! and tfH) 
often with iiiiemplovment- after eonipkujnn of 
the course, promise wdi for tlie production of 
sound representatives and ofliciais. Aljove all, 
this narrative of educational 'work duri,ng the past 
few^ years indicates a fatal, tendency to loosen th,e 
framewmrk on which the whole fabric depends 
for support. H. Sharp. 


Bochart de Saron, 1730-1794. 


TTJHEN Herschel, in April 1781, announced the 
y V appearance of a new body in the heavens, 
nowhere did the new^s create greater interest than 
in France, where Lalande, Mechain, Lemonnier, 
Laplace, and Bochart de Saron attempted to dis- 
cover the orbit in which the body moved. Based 
on the supposition that it w^as a comet, the in- 
vestigations all failed until Bochart de Saron, on 
May 8, 1781, announced that the so-called comet 
was in reality much farther from the sun than had 
been thought. This was the first glimmering of 
light on the perplexing subject which eventually led 
to the discovery that Herschel’s ^ comet ’ w^as a new 
planet, to which he assigned the name Georgium 
Sidus, but w^as afterwards designated Uranus. 

Jean-Baptiste-Gaspard Bochart de Saron, born 
on Jan. 16, 1730, two himdred years ago, was as 
distinguished in law as in science. He served as 
president of the Parliament of Paris, and at his seat 
in Champagne had an observatory partly furnished 
by Ramsden. It is said, also, that a duplicate of 
Ramsden’s dividing machine w’as introduced into 
France by hirn, concealed in the pedestal of a table. 
Especially interested in comets, he became a mem- 
ber of the Paris Academy of Sciences, and it was he 
who paid for the printing, in 1784, of Laplace’s 
“ Theorie du mouvement et de la figure des 
planetes”. But, ten years later, neither his 
eminence as an astronomer or as a lawyer could 
save him from the fury of the Terror, and he perished 
beneath the guillotine. 

The king had fallen in January 1793, Marie 
Antoinette in October ; the academies had all 
been suppressed, the scaffold had alike claimed 
Bailly, Madame Roland, and Danton, and executions 
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could be counted by the hundred. On April 13, 
1794, nineteen weie condemned, on April 18 a 
further seventeen, mostly of the nobility,, and on 
April 20, Bochart de Saron and tw^eiity-four of 
his fellow^ ex-presidents, and couiisello.rs of the 
Parliaments of ..Paris and Toulouse suffered. . It 
xvas to see th,is ‘ batch ’ tried that the .Auvergnat 
carpenter, Triiichard, WTote the invitation, If 
you are not alone, and the journeyman , is work- 
ing, you can, my dear wife, come to the court 
to see tw-enty-foiir gentlemen, all of them former 
presidents or counsellors . . . passed in judgment. 

I advise you to get something, to eat before com- 
ing, as w^e shall not have fiiiis,hed before three 
o’clock.” 

There w'as never a.ny doubt of the finding of the 
court, and while it w^as still sitting Foiiquier was 
ordering the tumibrils and t.he escort. Presidi.ng .' 
over the court wfliich conde.mned Bochart de Saron 
was the notorious Coffinhal, who a fewr days later, 
when trying the Farmers -General, immortalised 
himself by replying to the great Lavoisier, wlio had 
asked for a delay in order to allow him to conclude 
an experiment, '' The Republic requires neither 
savants nor chemists ; the course of justice cannot 
be suspended For three months longer the 
guillotine continued to rob France of some of her 
greatest minds. With the fall of Robespierre on 
July 28, the nation breathed again, and the year 
w^hich saw the death of Condorcet, Bochart de 
Saron, and Lavoisier, also saw the foundation of the 
great institutions, the ificole Normale, the Ecole 
Polytechnique, and the Conservatoire des Arts et 
Metiers, while the year 1795 saw" the inauguration 
of the famous Institut de France. 
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Obituary. 


I)iL Samfel Rideae. 

S AliUE'Jj RIDFYAL was bom in London in 1863. 

His father was John Rldeal He obtained a 
sclioliirsliip at Diihvicii (bliege, 1875-1878. For a 
siiort time he studicai at the ROTal School of Mines, 
but afterwards went to University College, London, 
where, in 1883, he became assistant to Dr. A. W. 
Williamson. He retained this post for a year or 
tWTj under Sir Williain Ramsay, but in 1889 
became lecturer on chemistry at St. George’s 
Hospital Medical School. He was a brilliant 
student, and in 1884 took the degree of bachelor of 
science at the University of London, with first class 
honours, and a University scholarship in chemistry. 
Two years later he received the degree of doctor of 
science, his subject being inorganic chemistry. In 
1888 he was elected a fellow of University College, 
London. x41ready in 1878 he had become a fellow 
of the Institute of Chemistry, upon the council of 
which he served during the years 1899-1902. 

About the year 1890, Rideal became public 
analyst for Chelsea, and was also, for a short time, 
public analyst for Lewisham. He set up a consult- 
ing practice at 28 Victoria Street, S.W., and retained 
an active interest in the work for thirty-five years. 
He married Lilia, daughter of the late Samuel 
Keightley, of Bangor, Co. Down, and sister of Sir 
Samuel Keightley, barrister and novelist. Dr. 
RideaFs son, Eric K. Rideal, is Humphrey Owen 
Jones lecturer in physical chemistry at Cambridge, 
and fellow of Trinity Hall. He has taken up his 
father’s work in conjunction with Mr. A. Soiver. 

While at University College, Rideal published 
several researches in pure chemistry, such as the 
action of ammonia on chromyl dichloride, on 
tungsten compounds, and on the halogen compounds 
of boron. A new volumetric method for the 
estimation of nitrous acid depending upon the 
conversion of an acid solution of aniline into diazo- 
benzene was published by Arthur G. Green and 
S. Rideal in 1884. 

Dr. Rideal became a recognised authority on the 
disposal and disinfection of sewage, the purification 
of water and sanitation generally. His book on 
‘‘ Sewage and the Bacterial Purification of Sewage ” 
went through three editions, while that on “ Water 
and its Purification ” pubKshed in 1897, had a new 
edition in 1901. With his son, Dr. Eric Rideal, he 
published Public Water Supplies ” in 1914. The 
Rideal-Walker method for determining the anti- 
septic value of disinfectants is widely used. Rideal 
also studied carefully the use of electrolytic chlorine 
and of ozone in the purification of sewage. He was 
well known as an expert witness in the courts and 
gave evidence in a large number of Parliamentary 
inquiries. 

RideaFs indefatigable energy in overcoming 
difficulties and his frank manner gained the con- 
fidence of those who had to work with him. To the 
great sorrow of his many friends, his health gave 
way, so that he had to take a prolonged rest. He 
died at Hartley, in Southern Rhodesia, on Nov. 13 
last, at the age of sixty-six years. 
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Db. a. N. a. Nalepa. 

Dr. August Nemesius Alfred Nalepa, the 
well-known acarologist, of Baden, near Vienna, 
died after a short illness on Dec. 11 last. Nalepa 
was born at Versecy, in Hungary, on Dec. 15, 1856, 
He was educated at the University of Vienna and 
later joined the staff and became assistant zoologist 
at the University. 

Nalepa commenced to study the gall-mites 
(Eriophyidas) in 1880, and seven years later he pub- 
lished his f undamental and unique work entitled 
“ The Anatomy of the Phytoptera”. The gall 
mites are considered to be the most primitive 
animais of the order Acarina ; they are all micro- 
scopic in size and are entirely herbivorous in their 
habits. Nalepa studied them mainly from a sj^stem- 
atic point of view, and as a result of his researches 
more than four hundred new species have been 
described. He was a prolific writer, and his publi- 
cations in relation to gall mites number about one 
hundred. Of these, his works entitled “ Erio- 
phyidse”, in “Das Tierreich ” (Berlin, 1898), and 
“ Erioph^den, Gallenmilben ”, Zoologica, 61 (Stutt- 
gart, 1910), are widely known, and are still 
recognised as the standard works on the subject. 

For prominent services rendered to education 
and scientific research Nalepa was honoured with 
the Emperor Franz Joseph Order and also the title 
of State Councillor. He was very generous, and 
delighted in assisting and advising other students 
engaged in research on the Eriophyidse, and his im- 
mense knowledge of the group, together with sound 
criticism, always proved of great value to those 
who had the pleasure of corresponding with him. i 

Nalepa took an active interest in gall mites until 
the last, and was about to publish a new paper in 
collaboration with the present writer on “ The 
Habits of Gall Mites ” at the time of his death. 
He possessed a magnificent collection of gall mites 
contained in small glass vials. This collection is 
unique, and will in all probability be presented to 
the trustees of the Vienna Museum of Zoology. 

A. M. Massee. 


Dr.„ Wilhelm IMaybach. 

The death of Dr. Wilhelm Maybach at Stuttgart 
on Dec. 29 removes the last of the four great German 
pioneers whose names will always be associated with 
the perfection of the internal combustion engine and 
its application to road transport. Nicolas Otto, who 
died on Jan. 26, 1891 ; Gottlieb Daimler, who died on 
Mar. 6, 1900 ; Karl Benz, who passed away in April 
last ; and Maybach, all made important contribu- 
tions to this subject ; and to their names might be 
added that of Eugen Langen, 1833-1895. Just as 
Maybach for many years was connected with 
Daimler, so seventy years ago Otto had found in 
Langen a most able collaborator and partner. 

Otto began his long struggle with gas engine 
difficulties in 1854 ; with Langen in 1867 achieved 
partial success, and then ten years later, on Aug. 4, 
1877, took out his great patent for the four-stroke 
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engine so widely used to-day. Moreover, in 1872, ' 
the partners founded the G-asmotorenfabrik Deutz 
Aktiengesellschaft, near Cologne, in which both 
.Daimler and Maybach worked. 

Tlie partnership of Daimler and Maybach dates 
from the ’eighties, and Daimler in 1884 invented 
the light high speed spirit engine which the following 
year was applied to road carrriages by Karl Benz. 
The first motor-car imported into England, as also 
the first imported into the United States, "was a 
Benz. In the subsequent improvements of the 
’nineties, Daimler and Maybach both had a large 
share, and the Mercedes car exhibited by Maybach 
at the Paris Exhibition in 1900 was named after 
Daimler’s daughter. 

Daimler dying in 1900, Maybach took over the 
direction of the Daimler works, retiring in 1907. 
His son’s work for Count Zeppelin, however, led to 
his taking up active work again, and for many years 
he has been engaged with the management of the 
Maybach Motorenbau G.m.b.H. at Friedrichshaven, 
the first subsidiary company of the Zeppelin works. 

A fine example of a Maybach airship engine is to be 
seen in the Science Museum at South Kensington, 
and it may be recalled that the 530 h.p. engines with 
which the airship Graf Zeppelin is equipped were 
supplied by the firm. Maybach was born at 
Heilbron on Feb. 9, 1846, and was thus in his 
eighty -fourth year. 


We regret to a,nnounc(‘ the following cloalhs : 

Major P. G. Craigie, (Ml, f< >1 nipfly 
secretary to the Board of Agi’iculturc* miti Fislieries, 
who was president of the Koyol Stetislicol ScM'iety hi 
■ 1902 and. president of Section F (Eeoiioiiiic Science 
and Statistics) at the Bradford meeting ( HiOOi of the 
British xAssociatiou and of the Sub-Setdiou of Agri- 
culture at the Winnipeg meeting (IllOtt), on Jaii. 10, 
aged eighty-six .^’cars. 

Dr. S. Z. de Ferranti, F.R.S., presiileiit in 1910 and 
1911 of the Institiitioii of Electrical Engiiieers, raj 
Jan. 13, aged sixty-live years. 

Piyf. Henry D. Hooker, associate? ].)rof{‘ssra* rtf 
horticulture at the University of Missouri, Icnown fuj' 
his work on the chemical composition of fi'iiit plants 
and on plant reactions, on Get. 26, aged thirty -r-evon 
years. ^ 

Mr. Maxmillian M'aimaberg, well known in tiie irmi 
and steel industry, who was caie r)f the founders of 
the British Engineering Standards Association and 
also of the Institute of Fuel, on Dec. 1 8. ageri se\'enty- 
two years. 

Sir Thomas Matthews, formerly engineer- in-chief to 
Trinity House, who was well known in connexion 
with the design and ecpiipment of lightiioiises, on 
Jan. 13, aged eighty years. 

Mr. Henry Nehrling, collaborator in the Bureau of 
Plant Industry of the U.S. Department of Agrieiilture> 
knowm for his work in horticulture and ornithology, on 
Nov. 22, aged seventy-six years. 

Mr. E. A. Pinchin, public analyst to City of Londo.n 
and the Boroughs of Camberw’ell and Islington, on 
Dec. 23, aged fifty-five years. 


News and Views. 


Repoets appeared in the daily Press last week 
announcing the recent death of Prof. A. A. Michelson, 
the distinguished physicist of the University of 
Chicago. We are happy to be able to state, on the 
authority of a cablegram from Science Seiwice, of 
Washington, D.C., in reply to an inquiry by us, that 
these reports are incorrect and that Prof. Michelson is 
on his way to enjoy a holiday in Bermuda after his 
recent illness. A detailed aeeoimt of Prof. Michelson ’s 
work was given by Sir Oliver Lodge in Natuee of 
Jan. 2, 1926, when Prof. Michelson 'was added to our 
series of Scientific Worthies. It is stated in Science 
of Dec. 27, 1929, that he has resigned his position in 
the University of Chicago as head of the department 
of physics, and that, after his visit to Bermuda, he 
intends to go to Pasadena, California, to carry out 
further work on the velocity of light. We are sure 
that scientific workers throughout the world will join 
with us in congratulating Prof. Michelson that he has 
survived his obituary notice, and also in wishing him 
man5^ years of health and strength to add to those 
fundamental measurements for which the world is 
already indebted to him, 

Suggestions have recently appeared in the Press 
to the effect that the Middlesex County Council is 
contemplating acquiring Syon Park, which is situated 
on the banks of the Thames immediately opposite the 
Royal Botanic Gardens, Kew, for the development 
of a sewage disposal scheme. Local opposition was 
quickly aroused, while on Jan. 9, at a well-attended 
meeting, the Linnean Society of London passed the 
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. resolution That the .Society views with the utmost 
concern and regret the reported proposal in regard to 
the grounds of Syon House The meeting requested 
the president and ' secretaries to make public this re- 
solution and to' express at greater length the senti- 
ments evidenced in the decision. The Society de- 
plores the proposal to acquire Syon .Park for sewage? 
disposal and earnestly hopes that nothing will be done 
to mar the singular beauty of the Syon reach of the 
River Thames. It considers that Syon Park should' 
be safeguarded from any form of spoliation or ' im- 
IJi’ovement ’ such as a riverside embankment which 
would be inimical to the wiki river life for which this 
.is one of the few remaining localities iiea..r London., and 
in which lovers of Nature find their interest and their 
duty. 

It is now just over a century since Lamarck died 
(see Natuee, Dec. 14, 1929, p. 922), and Ms remains 
lie in an anonymous grave in Montparnasse cemetery, 
Paris. The only memorial which France had of him 
was the house where he was born, the home of his 
ancestors, at Bazentin, a small village of the Somme, 
not far from Albert. For four years, Bazentin was 
in the zone of the Somme fighting, and the locality is 
well known to many who served in the British Army 
on the Western Front. Of Lamarck’s house, only a 
few scattered bricks and blackened stones are now 
left. The Societe Linneenne dn Nord de la France 
has therefore decided to raise a fund with the view of 
erecting, on the site of the old house, a memorial 
worthy of Darwin’s precursor. This memorial will 
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ir. tliu* Hiififllo of a garden, in which the ghauts 

»v, u will ]>i* I he hutaiHcal species especiaJly studied 
hy Lai!i.'irck' ui- oanied after liiin by other botanists. 
.Lau'ifin'k belongs nr>fc to Picardy or to France but to 
diti wJiolo wothi ; his work on ciassiiicatioii made 
possible iinU'W ortb,y ad\'arices in biology, and his 
views .ill evolution are still the subject of debate. A 
jiitjiioriiil to hiiu is an object in which scientific 
wjjrkers of all nuiioiialities may fittingly co-operate. 
Eeiiiiiiances siiould be directed to Banqiie de France, 
succursale d 'Amiens (Somme) au Compte Societe 
Liiineeiioe souscriptioii Lamarck — No. 2433. All 
correspondence siioiild be sent by May 15 next to M. 
le Secretaire (tencrai du Comite Lamarck, 81 Rue 
Lemerehier a Amiens (Somme). 

The problems which face the introducer of foreign 
species of animals to a new country are as difficult 
to solve in advance as they are many. The subject 
came before the Linnean Society recently in con- 
nexion with the proposed introduction of black buck 
into Ceylon, and a resolution was passed and com- 
inunicated to the Colonial Office deprecating the 
introduction and naturalisation of wild animals or 
plants into new countries except after thorough study 
of the local conditions and possible results. But even 
when a creature has made good in the land of its 
naturalisation there may still be acute differences of 
opinion about the economic success of the venture. 
The introduction of the musk-rat {Fiber zihethicus) 
to Europe for the sake of its fur is a case in point. 
Dr. Hjalmar Broch showed (in Naturen, No. 1, 1929) 
that this species, introduced into Bohemia, has over- 
run much of southern Europe, and has become a 
pest against which strong measures have been taken 
(see Natube, May 18, 1929, p. 775). 

Be. Beoch’s article, and particularly his statement 
that the experience of southern Europe should prevent 
any relaxation of the law prohibiting the importation 
of live musk-rats to Norway, has been met by a spirited 
protest from Ludv. Mmisterhjelm (Naturen, p. 120, 
1929). This author cites the experience of Finland, 
where the musk-rat was liberated on several small 
estates in two districts some years ago. From neither 
area have reports of damage to crops been received, nor 
has there been any undue tendency of the creature 
to spread beyond its proper domain. The difference 
appears to be traceable to topographical and climatic 
conditions. In the warmer plains of southern Europe 
ail the conditions favoured abundant food-supply and 
rapid breeding, whereas the mountains of Finland, 
with their unsettled weather, imposed a natm’al check 
upon multiplication and dispersal. Munsterhjelm 
considers that there is no probability of the spread 
of the musk-rat overland to Norway, and holds that 
in Norw^ay itself the musk-rat might well be bred 
profitably and without incurring risk of damage to 
crops or property. 

Attention is being directed to the possibilities of 
the transference of diseases, human, animal, and plant, 
by air routes. Owing to the rapidity of air transit, an 
individual in the incubation stag© of cholera might 
board an air liner in China, land at Los Angeles within 
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two or three days, and develop the disease a day or two 
later, with the risk of spreading cholera far and wide. 
Another serious event would be the introduction of 
yellow fever into Asia by this means. When travel is 
slower, as by steamship, there is usually time for the 
disease to develop ©n route before the next large 
community is reached. Aerial boarding stations for 
quarantine officers have already been envisaged by 
public health authorities, and w© learn from a radio - 
talk issued by Science Service, of Washington, D.C., 
that the U.S. Public Health Service has detailed 
quarantine officers expressly for the inspection of 
air-craft at the landing fields before the passengers or 
crew disembark. 

On Jan. 14, 1830, appeared the first number of 
Das chemische Zentralhlatt, which at that time was 
also designated Das pharmaceutische Gentralhlatt. 
The centenary of this well-known reference work wms 
marked by the delivery of an address to the German 
Chemical Society by Dr. Maximilian Pflucke on Nov. 
11, 1929. The address, which is published at length 
in the December issue of the Berichte der Deutschen 
Che^nischen Gesellschaft, deals with the early history 
and subsequent development of the journal. The 
original purpose of the undertaking was to provide 
pharmacists with an accurate survey of the new and 
important facts of interest to them which were being 
discovered not only in Germany but also in France, 
England, Holland, and Italy. At first the issue was 
fortnightly, but ever since September of the first year 
of publication it has appeared weekly in spite of the 
enormous difficulties arising from the War. The 
extraordinary growth of the work can be gauged from 
the fact that the number of abstracts in the first 
volume amounts to about one per cent of those now 
appearing annually, and many of the original sources 
are now obsolete. The first editor, Herr Gustav 
Theodor Fechner, was able to imdertake the whole 
survey himself. One of his earliest problems was 
apparently connected with nomenclature, and he 
decided to be guided by the system of Berzelius. 
After several changes, the editorship passed into the 
hands of Prof. Rudolf Arendt in 1862, who guided its 
destiny for about forty years. So successful was the 
work -under his direction that in 1895 the German 
Chemical Society decided to take over the manage- 
ment, and shortly after Arendt’s death in 1902 the 
headquarters were moved from Leipzig to the newly 
established Hofmann -Haus in Berlin. 

Two replicas of ‘ Les Bisons d’ Argil© ’ of the Tuc 
d’Auduobert Cave of the Arieg© district are on their 
way to Canada : one, ordered by Dr. Ami, the director 
of the Canadian School of Prehistory in France, for 
Ottawa ; the other, ordered by Prof. W. A. Parks, 
of the Geological Department of the University of 
Toronto, Canada. It is well that Canada should 
possess replicas of that wonderful piece of Magdalenian 
art, modelled some twenty thousand years ago when 
the bison dwelt in south-western France in large 
numbers. The bison to-day is a typical Canadian 
animal, and it is not yet extinct, nor does the Canadian 
Government, if we -understand aright, mean the race 
to pass out. The bisons represented on the clay mass 
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beaiitifiiUy carved ■ and sculptured — measure as a 
piece of art more than two metres in length, and' form 
a most impressive spectacle from every point of view. 
Tlie magic in art is well exempli;fied there, and it is 
to be regretted that, so far, no specimen of the few 
replicas being prepared for university or prehistoric 
museums is to be seen in Great Britain. These 
replicas are being prepared under the supervision of 
Count Begouen of the University of Toulouse, France. 

Miss Sylvia Seeley, of the Canadian School of Pre- 
history in France, whose able presentation of Count 
Bego lien’s views on “ The Magic Origin of Prehistoric 
Art ” appeared in the March number of Antiquity, has 
recently been co-operating with him in the University 
of Toulouse, in the preparation of a comprehensive 
statement of the subject. So much new material has 
of late been, and is every week being, discovered by 
different members of the Begouen family, and by others 
working in the *Ariege (Pyrenees) caves, that unless 
someone brings together every once in a while the re- 
sults obtained in synthetic form and interprets the facts 
obtained in the light of prehistoric science and art, 
much time is lost and progress retarded. The work 
undertaken by Miss Seeley, in collaboration with Count 
Begouen, promises to open new vistas in the hidden 
treasures of those Pyrenean caves. The discovery of 
the grasshopper, of the owls, of the rare engravings and 
paintings in the Grotte des Trois Freres, near Pry 61, 
Ariege, are absorbing their attention, and will mark an 
interesting phase of prehistoric art in the light of what 
those discoveries themselves teach. 

The University of St. Andrews has planned an 
ambitious and admirable series of lectures under the 
adult education scheme for Fife and Stirlingshire. 
The title of the course and of the 60-page ‘ Synopsis ’ 
published by the University Press of St. Andrews, ^ 
‘‘ Man and his World in the Light of Emergent 
Evolution,” suggests the general scope of the series, 
but it gives no idea of the care with which the lectures 
have been devised and arranged to give a connected 
story, from the evolution of matter and the universe 
by way of the evolution of living things to the emer- 
gence of mind and its products. It endeavours to 
place in their due relationships and to give imity to 
the discoveries of the sciences and the developments 
of civilisation. Each of the twenty lectures has been 
written by an expert, generally the professor of the 
particular subject at the University, and in spite of 
the contraction of an hour’s lecture into an average 
of two pages, the synopsis still carries the theme 
through with a swing. It is a pity that so excellent 
a course should be introduced by a preface the 
mtellectual sufficiency of which would damp the 
ardour of many a modest inquirer after knowledge. 

A eecular public service of picture teiegraj^hy be- 
tween London and Berlin is now in operation. The 
Siemens -Carolus system has been adopted and some 
of the pictures we have seen transmitted in this way 
are extremely good ; with the exception of a slight 
tendency to exaggerate the blacks and the whites, 
the results are admirable. It is expected that the 
newspapers will be the largest users of this service. 
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It will probably be used wheat it 
send architects’ x)lan.s aud eiigiiif'eririii drawiii.Lis as 
quickly as possible. Cheques aial daeiiirieiils 

with the signatures in facsimile can also l)e seal; use- 
fully in this way. Scot la iid Ya rd ui !! doy hi less raakf ‘ 
use of it to send, the pilot ograf'dis of ' waiitf'd ’ fiersoiis 
to seaports so as to prevent them leaving tlir* roiiiii ly. 
Similar services alread\^ exist between Beriiii and. 
Copenhagen, Berlin and '\denn,a, and Berlin and 
Stockholm. 

■ This year the X3icture telegr:i]')hy sei'viee u iil be 
extended to Munich and otlier Ch/nua]!. towns and to 
Holland and Belgiiim. Tin? London to F>erlin circuit 
is about a thousand mik^s long and consisrs of cable 
throughout. Diiriiig the experinuntal stages con- 
j siderable trouble was experienct*<i owiiiir to inductive 
iriterfereiice with other cinaiits, hut this >!Our(^c of 
trouble has now been elindnattMi. dlio charge for 
sending p»ictnre telegrams fj'oiu ( hvat. Britain i.> at the 
rate of 2hd. a squaiu ceritimetjj*, wiiieh is etjui\"alent 
to about a jtoimd for fifteen sigiare indies. Tliere is 
a minimum charge of one pound. Some success lias 
been achieved in radio picture telegraphy lietween 
Berlin and Buenos Ayres. From the commercial 
point of view, the services do not seem to be attractive, 
but they may nevertheless serve a useful function. 

Now that it is possible to communicate with nearly 
ninety per cent of the world’s telephone stations from 
any one of the 1,900,000 subscribers’ stations of the 
British Post Office, a vast amount of work has to be 
done in maintenance. In addition, as last year there 
1 were 125,000 new subscribers, thousands of miles of 
new cable had to be laid. In the Electrician for 
Dec. 27, P. E. Erffison says that the rate of progress 
is such that one new public exchange and 1000 new 
telephones (including replacements) are installed for 
each "working day of the year. Fifteen, new large 
automatic stations were completed in London last 
year. Of the twelve next largest towns i.n Great 
Britain, five are completely co:iiverted and four are 
well under way. x%.n imx)ortant development put into 
operation last year is the installation of rural auto- 
matic exchanges. Ninety exchanges , have been 
installed providing day and night senrice to outlying 
subscribers, who w^ould otherwise have only a limited 
day working. When a minimum of eight . subscribers 
is forthcoming, rural automatic exchanges are being 
installed. Many new districts have been added in 
countries in which communication was already estab- 
lished. In Italy, for example, a recent iiistallatioii of a 
carrier system |)rovides three additional channels over 
an existing ware line and has greatly increased the 
service. The new hand set which is being introduced 
as an alternative to the familiar jjedestal pattern 
telephone is excellently designed. Hand set telephones 
have been in use on the Continent for many years, but 
the speech transmission characteristics of these have 
been markedly inferior to the pedestal sets ; the new 
hand sets have, on the other hand, superior char- 
acteristics. Successful shii3 -to -shore conversations be- 
tween New York and the Berengaria up to distances 
of about a thousand miles were carried out during 
last year. 
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X ruNi'EiiRN« 'E iiri‘an.ged by the “National Institute 
of Amieult-ural .Botany, with the assistance of the 
I'hy\'al ..Vgriealtural Society of England and the 
National I'ai’mers' Criiion, was held on Jan. 8 to dis- 
cuss the r| nest ion of corcai synonyms and means of 
eliminating them, llcjiresentatives of the Agricul- 
tfiral Seed 1'rade x\ssociation and of the National 
Association of C ’orn and ilgricultural Merchants also 
took |.)ai‘t in tlie conference. It -vcas agreed that it is 
nnd.esirahie‘ i!i the interests alike of agriculturists, 
]>huit. -breed PI'S, and the seed trade that stocks of 
wheat, lituley, and oats sold for seed which are of 
identical oi'igin and character should be sold under 
diifei’ent names. Tlie name under which such stocks 
are sold slioiild be tliat given by the original pro- 
ducer, with the addition of words indicating that 
fiirtlier selection has taken place %vhere this has been 
done. It w'as also resolved that a standing com- 
mittee of reference, consisting of one representative of 
each of the five associations and of the Cambridge 
University Plant Breeding Institute should be formed 
to investigate and report on infringements of the re- 
commendations of the conference. The secretary of 
the National Institute of Agricultural Botany is to 
act as convener of the committee of reference. 

The Geological kSociety of London has this year 
made the following awards of medals and funds : The 
Wollaston Medal to Prof. A. C. Seward, master of 
Downing College and professor of botany in the 
University of Cambridge, in recognition of the value 
of his researches in stratigraphy and palaeobotany ; 
the Murchison Medal to Mr. A. L. Hail, of the Geo- 
logical Survey of South Africa, for his researches on 
the stratigraphy and economic geology of South 
Africa ; a Lyell Medal to Mr. F. Chapman, palaeonto- 
logist to the Federal Government of Australia, in 
recognition of his work in palaeontology (especially on 
the Foraminifera), and of his researches on the 
tertiary rocks of Australia ; a second Lyell Medal to 
Mr. H. .B. Maufe, Director of the Geological Survey of 
Southern Rhodesia, for his work on the geology and 
mineral resources of that Colony ; the Wollaston 
Donation Fimd to Mr. E. G. Radley, of H.M. Geo- 
logical Survey, in consideration of his work on the 
chemical analysis of rocks and minerals ; the Murchi- 
son Geological Fund to Mr. John Smith of Dairy, in 
recognition of his contributions to the geology and 
paljcontology of western Scotland ; the Lyell Geo- 
logical Fund to Miss H. M. Muir -Wood, in recognition 
of her wmrk on the palaeontology of the Brachiopoda. 

The Harrison Memorial Prize Selection Committee, 
consisting of the presidents of the Chemical Society, 
Institute of Chemistry of Great Britain and Ireland, 
Society of Chemical Industry, and Pharmaceutical 
Society, has awarded the Harrison Memorial Prize 
for 1929 to Dr. R. P. Linstead. The prize is given for 
conspicuously meritorious work in any branch of 
chemistry, pure or applied, and is to be regarded as an 
exceptional distinction to be conferred upon a chemist 
less than thirty years of age who in the opinion of 
those best qualified to judge had made a notable 
addition to our knowledge of chemistry. The 
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presentation of the prize will be mad© at the annual 
general meeting of the Chemical Society on Mar, 27. 

The Darwdn Medal awarded by the Royal Society 
in 1928 to Dr. L. Cockayne was presented to him on 
Aug. 7 last at a special meeting of the Canterbury 
Branch of the Philosoi3liical Institute of New Zealand, 
held in the Hall of the Canterbury University College, 
Christchurch, Nevr Zealand, by Dr. C. C. Farr, pro- 
fessor of physics in the Canterbury University College- 
and president of the Philosophical Institute of New" 
Zealand . In the course of an address on “ Darwin and 
After Darwin”, Dr. F. W. Hilgendorf of the Agricul- 
tural College, Lincoln, Canterbury, dwelt upon the 
great value and significance of the recent researches 
by Dr. Cockayne into hybridism in the native flora of 
New Zealand, which have proved clearly that Nature 
is selecting among the members of the hybrid sw^arms. 
j In presenting the medal, Dr. Farr remarked that Dr. 
Cockayne is the first to gain a Royal Society Medal by 
work done entirely in New Zealand. Dr. Cockayne, 
in his reply, spoke of his early interest in the plants of 
his native Yorkshire, and told how the late Mr. Robert 
Brown, the well-known bryologist of Chidstchurch, had 
advised him, when he fi.rst began to wmrk upon the 
flora of New Zealand, ‘‘ to leave the authorities alone 
and go to the plants themselves ”. Outlining his own 
work, Dr. Cockayne said that he had published 155 
botanical papers, all of which touch upon and illus- 
trate variation in plants. Only a few years ago, our 
Imowledge of hybrids in New Zealand was quite 
meagre, whereas now there are known to exist no less 
' than 360 ‘ hybrid swarms’. In his opinion, the flora 
of New Zealand offers a magnificent laboratory for the 
study of evolution, and he expressed the hope that its 
problems will ultimately be solved by some worker 
born and bred in New Zealand itself. On behalf of the 
Philosophical Institute of Canterbury, Mr. R. M. 
Laing congratulated its only honorary member. 
Dr. L. Cockayne, on the awaiM of the Darwin medal. 
He said that Dr. Cockayne’s work, apart altogether 
from its scientific value, has resulted in much know- 
ledge of value to horticulture, agronomy, and forestry. 

In a further despatch to the Times, Sir Hubert 
Wilkins has added some details about his flight tO' 
Charcot Island. The most easterly point of the island 
is in long. 73° W., and the latitude of the north coast 
is five miles south of its charted position. The flight 
evidently confirms the existence of Stefansson Strait 
between Graham Land and Hearst Land and extends 
the islands of the Finley group to long. 70° W. No 
further information is available regarding Hearst 
Land and its relation to the Antarctic continent. It 
appears, however, to be Sir Hubert Wilkins’ intention 
to travel by steamer along the pack-ice to about 
long. 100° W., making flights to the coast at various 
points. He believes that he may be unable to make 
his contemplated flight to the Ross Sea owing to the 
lack of a suitable taking- off field in the far south. 

The seventh annual meeting of British zoologists 
was held on Jan. 11 in the rooms of the Zoological 
Society of London, by kind permission of the council 
of the Society. Prof, Stanley Gardiner opened a dis- 


NATURE 


Jan TT ARY 18, 1930] 

cC'iissi,on on the possibility .of rendering the zoological 
experts of one university available for special instruc- 
tion to the advanced students of another university. 
'The com.m..ittee presented a report on the syllabus of 
biolog^r in schools, urging the importance of a ground- 
ing in animal biology as a preparation for citizenship. 
Mr. James Gray recounted the difficulties of importing 
scientific cinema films and scientific apparatus ; it 
was decided to appoint a subcommittee to consider the 
hindrances offered to scientific research by the jjresent 
Customs regulations. On the motion of Lord Roths- 
child, the meeting expressed disapproval of any pro- 
posal to convert the existing nature reserves in Great 
Britain into national parks. Dr. C. M. Yonge reported 
the proceedings of the Barrier Reef Expedition and 
was congratulated on his success. 

We have received Parts 71-72 (combined) of “ Type 
Ammonites ”, which bring to a conclusion this wmrk 
■started by the late Mr. S. S. Buckman (as “ Yorkshire 
Type ilmmonites ”) a little more than twenty years 
ago. The whole work includes more than 1000 plates, 
figuring very nearly 800 species of Jurassic ammonites. 
No plates appear in the final part, which, except for 
the completion of the author’s text on the opening 
page, consists entirely of tables and notes com^jiled 
by the editor, Dr. A. Morley Davies. Chief among 
these is a complete list of the figured species arranged 
in order of geological sequence according to the 
detailed hemeral scheme proposed by the author. 
There are also indexes of generic and specific names, 
bibliographic details, etc. This final part is published 
by the executors of the late S. S. Buclnnan, at South- 
field, Thame, England (price £1 ). We understand that 
a limited number of complete copies of the whole 
work (Vols. 1-7) are still available (price £36), and that 
incomplete sets can be completed provided they 
include Vol. 3. 

In the Times of Jan. 11 was the account of the 
sale by auction of the famous mountain landmark 
in south-eastern France, the Puy-de-D6me, famous 
as the scene of Pascal’s great experiment with the 
barometer. It was a month after Torricelli’s death 
that Pascal first proposed the experiment of carrying 
a barometric tube up a mountain and noting the 
variation. Being himself in the north of France, he 
wrote to his brother-in-law, Perier, in November 1647, 
but the experiment was not cairied out until Sept. 9, 
1648, wdien Perier and his companions found that while 
at the base of the mountain the mercury stood at 
26 in., at the summit it had fallen to 23 in. The 
Puy-de-Dome was also one of the heights ascended 
by Guettard and Malesherbes prior to the former 
reading his paper on ‘‘ Certain Mountains in France 
which have once been Volcanoes ” to the Paris 
Academy of Sciences on May 10, 1752. Last year a 
syndicate attempted to buy the summit to make it a 
tourist resort, but the peasant proprietors defeated 
the attempt, and they have now apparently by a bid 
of 122,000 francs outbid the Department, hoping 
thereby to enhance its value still further. 

Sib Richabd Glazebbook, formerly Director of the 
National Physical Laboratory, has been elected an 
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honorary member of tiie IiislJtjition <'.4' Eloctiical 

Engineers. 

Lobb Bledisloe, whose as t^ov■erllor” 

General of New Zealand was refen-ed to in orir i.ssm* of 
Dec. 7, 1929, p. 887, has been mode .Knight (fi'and 
Cross of the Most Noble Order of 8t. Michael a-rid 

St. George (G.C.M.G.}, 

A MEMOBIAL plaque to the lat<^ Sir Wiiliam Klym 
Jones, formerly secu’etary of tho Fharjiitifeiitioal 
Society of Great Britain, who die«l on Sept. 9, 1927, 
■will be unveiled in the Soeiel v's examination hall by 
the Right Hon, Christopher Addison, on Wh'dne.-day, 
Feb. o, at 3 p.m. 

The Secretary of State for (lie Ccjlonir's lias ap- 
pointed Dr. Drummond Shiels, M.F., Paihainentary 
Under-Secretary of State for tJie < 'ulonies, to succfot'd 
Mr. William Limn, M.P., as chairman of tlu.‘ A<lvisory 
Committee on Education in tla-.* Coloriie:^ and of the 
Colonial Advisory Council of Agriculture and Animal 
Health, and also as chairman of the Colonial Medical 
Research Committee. 

The Henr^’’ Saxon Snell p>rize of the Royal Sanitary 
Institute was founded to encourage i.mprovements in 
the construction or adaptation of sanitary appliances, 
and is to be awarded by tlie Coinicii of ;the Institute 
at intervals of tliree years. Tlie prize in the year. 
1930 will consist of fifty guineas and the medal of tlie 
Institute, and is offered for an essay on “ Improve- 
ments in the Sanitary Provisions of Schools Essays 
should not be longer than 5000 words and typewritten, 
must be delivered on or before Aug. 30 next, addressed 
to the Secretarj^ of the Royal Sanitary Institute, 
90 Buckingham Palace Road, London, S.W.l, from 
whom further particulars may be obtained. 

As already annoimced, the meeting of the British 
Association this year will be held in Bristol on Sept. 
3-10, wdien Sir Thomas Hoiiand' will be succeeded in 
the presidential chair by Prof. F. O. Bower. The 
presidents and recorders of the Sections will be as 
follows : A. (Mathematical and Physical Sciences) : 
Dr. F. E. Smith ; Mr. W. H. Greaves, Royal 
Observatory, S.E.IO. B. (Chemistry): Prof. G. T. 
Morgan.; Prof. .C. S. Gibson, Chemical Bepartnient, 
Guy’s Hospital Medical School, S .E . 1 . C . . ( Geology ) : 
Prof. O. T. 'Jones ; Mr. I. S. Double, Department of 
Geology, University, Live,rpool, D. (Zoology) : Dr. 
W. T. ■Caiman ; Mr. G. Leslie .Purser, University, 
Aberdeen, E. (Geography) : Prof. P. M. Roxby ; 
Mr. R. H. Kinvig, 36 Oakfield Road, Selly Park, 
Birmingham. F. (Economics) : Prof. T. E. Gregory ; 
Mix R. B. Fo,rrester, Inverey, Somerset Road, New 
Barnet, Herts. G. '(Engineering) : Sir Ernest Moir ; 
Mr. J. S. Wilson, 49-50 Parliament Street, S.W.l. 
H. (Anthropology) : Dr, H. S. Harrison ; Miss R. M. 
Fleming, Marine Terrace, Aberystwyth. I. (Physio- 
logy) ; Prof. H. S. Raper ; Dr. M. H. MacKeith, 
Magdalen College, Oxford. J. (Psychology) : Prof. 
C. W. Valentine ; Dr. Shepherd Dawson, Hazel Bank, 
Thorn Road, Bearsden, Dumbartonshire. K. 
(Botany) : Dr. A. W. tiill ; Prof. W. Robinson, 
Botanical Department, University College, Aberyst- 
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v.vih, L. (K(hication) : Right Hon. Lord Eustace 
T’erey, i\t'. ; Jl'i'. G. D. Dunkerley, 29 Gordon Square, 
U'.C'.I. M. (Agrieulture) : Hr. P. J. du Toit ; Prof. 
(,!. Scott Robert.son, ^Ministry of Agriculture, W'elling- 

toii Place,, Belfast. 

The following appointments have recently been 
made by the Secretary of State for the Colonies : 
Mr. A. (i, G. Hill., botanist, Nigeria, to be plant breed- 
ing officer (senior geneticist), Mauritius ; Mr. N. 
Humphrey, to be agricultural officer, Kenya ; Mr. 
L. R. Doughty, to be geneticist, East African Agri- 
cultural Research Station, Amani, Tanganyika 
Territory ; Mr. J. P. Mead, personal assistant to the 
conservator of forests, Malaya, to be director of 
forestry, Malaya ; Mr. J. N. Oliphant, conservator of 
forests, British Honduras, to be deputy director of 
forestry, Malaya. 

The afternoon lectures at the Royal Institution 
will be resumed on Jan. 21 at 5,15, when Dr. F. W. 
Aston wdll begin a course of three lectru*es on Tuesday 
afternoons on isotopes ; on succeeding Tuesdays there 
will be four lectures by Sir William Bragg on X-ray 
deteimiination of the structure of cellulose and similar 
substances, and four by Dr. Charles Singer on the 
passage from medieval to modern science. On 
Thursday afternoons, beginning on Jan. 23 at the 
same hour, there are to be two lectures by Dr. H. A. 
Harris on the growth of children in health and 
disease, one on Feb. 6 by Dr. R. L. Smith-Rose on 
radio direction finding by transmission and reception, 
and two by Mr. T. A. Joyce on architecture and the 
industrial arts of Pre-Spanish America. The Saturday 
afternoon lectures at three o’clock will include four by 
Sir Ernest Rutherford on atomic nuclei and their 
structure. Sir William Bragg will give the first 
Friday evening discourse on J an. 24, on cellulose in the 
light of the X-rays. Succeeding discourses will probably 
be given by Lord Rayleigh, Dr. Leonard Hill, Prof. A. F. 
Pollard, Prof. G. I. Taylor, Mr. C. Tate Regan, Prof. 
G. Elliot Smith, Mr. Seton Gordon, Sir Ernest Ruther- 
ford, and others. 

Movements attributed to an earthquake reported 
to have been felt in Brittany were recorded at Kew 
Observatory on Jan. 9. The first onset was at 19 hr. 
39 min. 49 see. and oscillation lasted about three 
minutes. The disturbance was less than that pro- , 
duced by the earthquake in Jersey on July 30, i 
1926. 

The Royal Institute of Public Health will hold its 
annual congress at Portsmouth on June 4-9. The 
scientific wmrk of the Congress will be conducted in 
five sections dealing respectively with State medicine 
and municipal hygiene, health in the naval, military, 
and air services (including tropical diseases), industrial ! 
hygiene, women and children and public health, and 
tuberculosis. I 

By kind permission of the president and council' of 
the Royal College of Surgeons of England, the human | 
skeletal material collected by the East African | 
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iVrchseological Expedition during the season 1926-27 
and 1928-29, will be on view to the public in the 
Museum of the Royal College of Surgeons, Lincoln’s 
Inn Fields, for one week from Monday next, Jan. 20, 
during the hours 10-5, and on Saturday, 10-1. A 
type series of the associated stone implements will 
also be exhibited. 

The annual report and statement of accounts for 
the year 1928-29 of Livingstone College, Leyton, have 
reached us. The College provides instruction in the 
elements of medicine for those engaged in work in the 
mission field. During the year, 83 students attended 
the various courses of instruction. The College has 
paid its working expenses during the year and also 
reduced the deficit of £933 by £117, but additional 
donations and subscriptions are required to extend 
the work. 

The Rockefeller Foundation, New York, has issued 
the fifteenth series of “Methods and Problems of 
Medical Education”. This contains a description of 
the departments and courses of instruction of the 
Albany Medical College of the Union University and 
of the Albany Hospital, Albany, New York, with 
numerous plans and illustrations. It is of interest 
that Dr. Saiitfcer, the professor of contagious diseases, 
expresses the opinion that the cubicle system of treat* 
ing infectious diseases is satisfactory only if fully 
trained nurses are employed, and while cheaper than 
the ward system, the latter, from the humanitarian 
view point, has great advantages. 

The annual report of the South African Institute 
for Medical Research contains an account of the 
routine and research work carried out in the Institute 
during 1929. Trials made of a bacteriophage active 
against the plague bacillus as a prophylactic or a 
therapeutic agent have been unsuccessful. Dr. Pirrie 
has found that the plague bacillus is dissociable into 
two variants, corresponding to the normal or ‘ S ’ 
forms and the ‘ R ’ forms of other micro-organisms. 
Tuberculosis of South African natives appears to be 
caused by the human type of tubercle bacillus, as 
100 strains of the bacillus isolated were all of this type, 
and bovine sources of infection play little part, there- 
fore, in the causation of tuberculosis among South 
African natives. 

The Medical Research Council has issued a report 
entitled “ Medical Uses of Radium : Summary of 
Reports from Research Centres. for 1928 {Special Rep. 
Series, No. 144. London : H.M. Stationery Office, 
price Is. net). This has been compiled by the Radio- 
logy Committee of the Council, which allocated the 
radium salt entrusted to it by H.M. Government to 
various institutions named. As in previous years, the 
reports are grouped under the headings of regions of 
the body. It may be stated in general that the results 
so far obtained indicate that while the use of radium as 
an agent for the treatment of localised cancer has 
considerable chance of success, once the disease has 
become generalised the use of radium is mainly 
palliative. The Committee emphasises the fact that 
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radiam therapy is a highly specialised type of woi"k to 
be midertaken only by properly trained persons. 

A NOTICE appeared in Natube of Dec. 21, 1029, 
p. 944, of “ A Challenge to Neurasthenia ”, by Miss 
J3. M. Arinitage. The price given, namely os, net, is 
incorrect; the booklet is available at 2-s‘. 6d., or Is. 
in. paper covers. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A lecture 
assistant in the department of . chemistry of the Uni- 
versity College of Swansea — The Registrar, University 
College, Swansea (Jan. 20). A mathematical master 
at the Royal Naval College, Dartmouth— -The Head- 
master, Royal Naval College, Dartmouth (Jan. 20). 
A ■ science master at . the Huddersfield College, for 
Physics and Chemistry — ^The Director of Education, 
Education Offices, Peel Street, Huddersfield (Jan. 22). 
A secretary and director of education under t-he Wigan 
Education Committee — The Town Clerk .and Clerk to 
the Local Education Authority, Municipal Offices, 
Library Street, Wigan (Jan. 22). An e.ngineering 
assistant at the Building Research Station of the 
Department of Scientific and Industrial Research, for 
work in connexion with investigations on Struetural 


Ste€?h\'ork- —The Director, fkiiMiim Ihefareh Siaiioii. 
G-arston, Watford, fJaji, 2:u. A ieeiijivr in 

physiologyat St. Tlioma^^V llo--pilal Mchieaf Scliooi 
■~-™Tho Dean of the Medieai School, St. Tljornas's 
Hospital, S.E.l (fVb. i4|. A |>roft-<ur of OeetHi^al 
engineering at King*s College, London ~ flio Aeadoioir 
Registrar, University of Ltcaloii, H.W.7 (Feb. 2I A 
senior researeli assistant at ibf* Xatioriuf of 

Poul t ry H i isl >aii« I r\'~ Hb e Di ree I o r, X a t io ri o I i n-t i f 1 1 1 e 
of Poultry Huslmii«lry,X>wport, Shrr^fHhire. i iviliai! 
education officers in the Royal Air Foret' Kdiieationa! 
Service — The SeenTary, Air ^linistry, Gwydyr House, 

. Whitehall, S.W.1. A full-time Icetiirer at the Ports™ 
mouth Municipal (Aillege, tor the Trainiiig of Wirefisss 
Operators for the Postniaster-Goin'rars eert ifu'ute- - 
The Secretary, Municipal (Allege, Ptui siuouili. A 
resident research feiiov' at Lady Margaret Hall, 
Oxford — The Hail Sec reta r\ , La/h’ .Marganu Hall, 
Oxford. A part-timci laboratory asslsiaiit in the 
department of hygiene and bacteriology King's 
College of Houseiioid and >Social Scitaiee — Thii Secre- 
tary, King's College of Household and Social Science, 
Campden Hill Road, W.8. A laborato.ry assistant in 
the physics department of the Cancer Hospital — The 
Secretary, The Cancer Hospital, Fulham. Road, 
S.W.3. 


Our Astronomical Column. 


Rotation of the Galaxy.— A Daily Science News 
Bulletin of Jan. 1, issued by Science Service, Washing- 
ton, D.C., gives a summary of a lecture given by 
Dr. J. S. Plaskett at Des Moines, Iowa, during the 
meeting of the American Association for the Advance- 
ment of Science. It had been found by several 
observers that the stars of R-type show on the 
average an outward motion from our system of about 
5 km. /sec. Dr. Plaskett showed that this could be 
explained in. large measure by combining the effect 
of galactic rotation with tlie fact that a special group 
of R-stars in Scorpio and Centaurus show an unusually 
high speed for stars of this type. He gives 9 km./sec. 
as the mean speed of the more luminous R -stars, and 
12 km./sec. for the less luminous ones. 

It may be noted that Dr. Plaskett has just been 
awarded the Gold Medal of the Royal Astronomical 
Society for his brilliant researches in stellar spectro- 
scopy. 

Comet Schwassmann-Wachmann (i). — Beob,-Zirk.f 
No. 44, contains an interesting note by Dr. W. Baade 
of Bergedorf Observatory on this comet. It will be 
remembered that its perihelion passage occurred in 
May 1925, more than foiir and a Iialf years ago. On 
Nov. 6 last, Dr. Baade failed to photograph it, and 
concludes that it must have been fainter than mag. 17. 
But on Dec. 2 its magnitude had risen to 13*5, and 
it presented the appearance of a planetary nebula 
some 18'" in diameter. It was again photographed on 
Dec. 5, when its nucleus was of mag. 14 *3, eccentrically 
placed in a faint nebulosity. The sudden change of 
brightness recalls the remarkable outburst of Hohnes’s 
comet in November 1892, repeated on a smaller scale 
some two months later. D’ Arrest’s comet in 1923 also 
exhibited an unexpected increase of brightness from 
mag. 14 to mag. 11, although the calculated brightness 
was diminishing. But the change in the present case 
is still more mysterious, owing to the great distance 

■ No. 3142, VoL. 125] 


of the comet .from the sun. It is iio'w not very far 
inside the orbit of Saturn, where the solar exciting 
effect must be very weak.' It would aj)pear that 
there is some unknown source of energy in tlie eoinet-s 
themselves to explain these sudden outbursts. 

Orientation of the Planes of -Binary Stars. — T'here 
have been, many atte,rn,pts to find whet,her there is 
any law governing the orientation of the pian,es of 
revolution of the binary stars. The conclusions have 
.been curiously iiiconsiste,nt, some o'bservers finding 
a eoneentration of ' the poles of the planes in the plane 
of the galaxy, others in the pole of the ga!ax\% others 
in' positions related to the eclifitie or the solar apex. 
Such discordance is not surprising when we note that 
when the orbits of binaries are determined si.mply 
from measures of position angle and distance, there 
are two. possible pos.itions ’ of the orbit plane, one. 
nearer to us on t,he north side, ' the otlier neai*er on 
the' south. .The investigators tried to avoid the 
difficulty ill different manners, but Mr. Y. C. Chang 
notes .in Asir. Jour,,. No. 932, that it can only be 
eiiini,nated i,'n the case of tliose binaries for which 
radial velocities have bee.n obtained with the spectro- 
scope over a sufficient are of the orbit. He was able 
to collect the necessary observations for twelve 
bi,naries, and -has added fo'iir more from results ob- 
tained,, at the A'erkes and Lick observatories. The 
resulting poles are deduced and plotted on two dia- 
grams, referred respect-iveiy to the terrestrial ecpiator 
,and to the galactic plane. Neither diagram, shows 
any evidence of concentration. The distribution 
appears to be a . random one. 

Mr. Chang draws the conclusion that, the evidence 
favours the -fission theory of generation of double 
stars, rather than those of stellar appulse, or adjacent 
nuclei in a primitive nebula. These w^ould be likely 
to show grouping related either to the direction of the 
streams of stellar motion, or to the plane of the galaxy. 
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Archeology of the San Joaquin Valley, California.— A 
further study of the arclieeoiogy of the San Joaquin 
"\"al,iev, in this case covering the northern section, has 
been published by the University of California in the 
Fi/blicul.ions relating to American ArcJiceology and Eth- 
nology, VoL 26, No. 4. The authors, W. E. Schenck 
and Elmer J. Dawson, have examined a number of 
mounds in this section as well as specimens obtained 
by other collectors, especially the late Mr. H. H. Barr. 
The mounds, the evidence indicates, were not used ex- 
clusively for burial, though these occur throughout the 
strata and. in some cases in the substratum. Although 
some of the human bones were scorched, this was prob- 
ably due to the burial fire, and cremation was not prac- 
tise^d. xArtefacts were burned at the grave. Of those 
associated with the skeletal remains, which were 
found in large numbers, pipes, pestles, ^ and obsidian 
blades were sometimes broken or ‘killed’. Shell 
ornaments and beads were the objects most frequently 
found. Though pottery was extremely rare, the large 
number of objects of clay was one of the unique 
features of the site. Baked clay balls were found in 
profusion. These were probably a local invention, as 
they are not known elsewhere. Their use is obscure. 
Their number is perhaps due to the lack of stone in 
the area, and they may have been used for some such 
purpose as fire-stones. "The age of the mounds in some 
instances may be put at 1800 a.d., as is shown by 
Caucasian objects associated with the finds ; but the 
oldest mound is calculated to be probably not more 
than fifteen hundred years earlier. 

Effects of Environment on Twins. — ^Many studies 
are now being made of identical twins. It is well 
known that such twins show great similarity not only 
in appearance but also in such details as finger and 
palm prints. The American Weeldy of Dec. 29 last 
describes recent studies by Prof. H. H. Newman, of 
the rare cases in which identical twins have been 
separated in early life, and have grown up in different 
environments. A pair of twin girls born in London 
were separated at the age of 18 months, one (Olive) 
growing up in a poor part of Chelsea and the other 
in an Ontario town under better conditions. They 
differ in height by only an eight of an inch, but Olive 
weighed nearly ten pounds moi*e than her sister when 
the latter joined her in Canada. Among numerous 
other similarities they have the same dental peculi- 
arities. Mental tests showed marked superiority of 
the Canadian girl, partly accounted for by her 
superior schooling and better health in childhood, but 
her head is also slightly larger. Another pair of 
identical twins grew up, one in Chicago and the other 
in a small town in Illinois. These young men showed 
the usual marked resemblances. The city boy was 
better educated and held his facial muscles differently, 
which made him better-looking, but both showed the 
same intelligence. That a tendency to criminality is 
inherited appears to be shown by observations of 
Prof. Lange in Germany. He examined the brothers 
of 428 criminals. Wliere the twin of a convict was 
of the ordinary fraternal type, he turned out to be 
criminal only once in 16 pairs, which is about the 
ratio for ordinary brothers. But in 10 out of 13 
cases of identical twins both were criminals, and the 
three exceptions each had an explanation. 

Micro-Organisms in Candies and Chocolate. — A 
microbiological investigation of these articles has been 
undertaken at the Institute of Hygiene, Masaryk Uni- 
versity, Czechoslovakia (K. Driml, Publications de la 
Eaculte de Medeeine, Brno, Tchdcoslovaquie, 1929, 
T. 7, p. 45). It is found that humidity and desieca- 
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fcion are the factors which respectively tend to con- 
serve and to destroy the viability of bacteria upon the 
surface of confectionery. It follows, therefore, that 
the number of bacteria on confectionery kept in sealed 
glass or tin-plate containers, and also on chocolates 
I wrapped in tin-foil, remains stationary for long 
* periods. On the other hand, the packing of con- 
fectionery in transparent paper or cellulose bags does 
not hinder the sterilising influence of desiccation and 
sunlight while affording sufficient protection from con- 
tamination after packing. It was found that in 
samples artificially infected, the typhoid and para- 
typhoid organisms may remain alive for 2-5 weeks, 
particularly in chocolates packed in tin-foil. The 
need for eliminating all chance of infection during 
manufacture is emphasised, and transparent or trans- 
lucent cellulose containers are considered to be the 
best for packing. 

Fresh - Water Mollusca of Wisconsin. — Two sub- 
stantial volumes, comprising 1000 pages in all, are 
devoted to the enumeration and description of the 
fresh -water Mollusca of Wisconsin by F. C. Baker 
{Wisconsin Qeol. and Nat. Hist. Survey Bull., 70), 
published under the auspices of the Wisconsin 
Academy of Sciences, Arts, and Letters. The con- 
tents of many collections, public and private, were 
studied and special expeditions were made to different 
parts of the State by the author, but nevertheless 
there are some districts yet unexplored that might 
possibly yield additional species. Altogether 327 
species and varieties are recognised in this monograph, 
of which 40 are considered new. This is a consider- 
able fauna, as may be realised when it is recollected 
that the British Isles, with double the area, can only 
show a hundred aquatic species, or, if allowance be 
made for those trifling varieties so dear to some 
collector’s hearts, a total of some two hundred forms. 
The descriptive text is full, and copious notes are 
given as to distribution, ecology, etc., while the nomen- 
clature is on the latest approved American pattern. 
The plates, which number 105, are half-tone figures 
from photographs, and quite satisfactory save in the 
case of those of the smaller species of bivalves. 
There are plentiful and good text figures illustrating 
anatomical and other details. Each volume has its 
index, while to the whole work is appended a very 
full bibliography and a glossary, some of the definitions 
in which, after the manner of such productions, are 
distinctly quaint. 

The California Jack Smelt. — Mr. Francis N. Clark 
describes the life-history of the California jack smelt, 
Atherinopsis calif orniensis, in Contribution No. 77 from 
the California State Fisheries Laboratory (January 
1929, Pish Bulletin, No. 16. Division of Fish and 
Game of California). He begins by describing the 
commercial catch statistics (this being one of the minor 
fisheries of the State) and fishing gear, then proceeds 
to length measurements, scale studies, and ova 
measurements, spawning, age, and rate of growth. 
The fish apparently spawn more than once during a 
spawning season, which occurs from October to March, 
and individuals are spawning at all times during the 
breeding season. The largest fish was 33-4 cm. in 
length and was probably nine or ten years old. Very 
few attain 30 cm., and the fish are mature at 18-20 
cm. at about the end of the second year, 

^ Pendulum Observations at Sea. — In a recent publica- 
tion (“ Theory and Practice of Pendulum Observa- 
tions at Sea”. J. Waltman, Jr., Delft), Dr. Vening 
Meinesz describes the later modifications made by 
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liirn ill the construction at de Bilt of a new recording 
apparatus to b© used for the determination of gravity 
at sea, Meinesz’s method, which reduces the time 
ref|uired to compute an observation from several 
days to a few hours, was fii'st introduced in 1923, and 
after his first voyage the apparatus was modified. 
It was tested again in 1925 on a voyage to Port Said, 
and during the spring of 1926 a further improvement 
was made by suspending the apparatus in gimbals, and 
it is hoped that the final results of the voyage to J ava 
during the latter part of that year will be published 
shortly. An additional modification has since been 
introduced, and the improved recording apparatus in 
its present form is described in the present publica- 
tion. 

Latitude Variations in India.-— As the result of an 
inquiry from Prof. Wegener, the values of astro- 
nomical latitudes of stations in India at which ob- 
servations have been taken several times at con- 
siderable intervals were recently scrutinised to see if 
they gave any evidence of the crustal movements 
suggested in the Wegener hypothesis. The results 
are published in the Geodetic Report, vol. 3, 1926-27, 
of the Survey of India. Observations at fourteen 
stations were examined. At some of these the 
earliest records were more than a century ago. 
Variations range between -1*56''' and -f- 0*90". Five 
sets of observations at four stations cover intervals 
of less than a year, and nevertheless show changes 
only slightly smaller than other sets covering a much 
longer period. Of the other ten stations, several 
appear to show increases of latitude between 1800 and 
1870, and others show increases only between 1870 
and 1927. The figures from two adjacent stations 
are directly contradictory. The only conclusions that 
can be derived from these data is that the apparent 
changes are due to errors in observations and that 
they afford no evidence of continental drift. On the 
other hand, it is pointed out that the figures do not 
furnish disproof of a drift of the order of fifty feet a 
century. 

New Type of Epidiascope. — The increased use of 
visual methods in education has been accompanied by 
progressive improvements in the design and construc- 
tion of optical projection apparatus, and the modern 
epidiascope, which is compact and easy to mani- 
pulate, is rapidly superseding the projection lantern. 
A new type of epidiascope embodying several further 
improvements has recently been put on the market 
by Messrs. W. Edwards and Co. The apparatus is 
constructed on the ‘ unit ’ principle. The episcope is 
the basic unit and is so designed that the addition 
of other units, either as permanent attachments or for 
temporary use, enables the apparatus to be used for 
vertical projection, for optical bench work, and for 
the projection of lantern slides, microscopic slides, or 
kinematograph pictures. The reflecting mirror for 
episcopic projection is placed inside the apparatus and 
is thus protected from dust, and the possibility of 
accidental damage is diminished. Illumination is pro- 
vided by means of a 500-watt standard projection 
lamp. If greater intensity is required a second lamp 
can be easily introduced. The instrument is fitted 
with anastigmat projection lenses and good definition 
is obtained over the whole picture. Demonstrations 
of the apparatus can be arranged at any time on 
application being made to Messrs, W. Edwards and 
Go., 8a Allendale Road, London, S.E.5. 

Enumeration of Coincidences.— A neat method for 
counting coincident discharges in two Geiger a- 
particle counters is described by Dr. W, Bothe in the 
first number of the current volume of the Zeitschrifl 
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fiir Physik, A four-eleclrfjfle lh<-ritiioijif* tiiln* is set 
iip^with its two grids coimectefl one in earli uf the 
Geiger counters. The iiiipiilses up by 

the entry of ionising particles into tlie counters are 
thus transmitted to the grids, ami tfie latter hav(‘ in 
addition a steady negative potential applied to tlieni 
of sufficient magnitude to prevent the passage of 
current through the valve to the anode iirihss the, 
potentials of both grids have 1:)eeri momentarily raised. 
In other words, current j)uises are reeonied in tiie 
anode circuit only wJien the two couiitei's re.-,pon<l 
simultaneously to the ionising ageiiey. Dr. Bothe 
gives some figures to show the very considerable ex- 
tent to which the Labour inheremt in the older direct 
method for detecting coincidences has been reduce<i 
by this device, which appears to have an immediate 
important application in the investigation of the 
cosmic radiation. 

Lead Arsenate Sprays.— In recent years lead arsen- 
ate solutions have been extensively used as inseericid© 
sprays, and a leaflet issued by the U.S. De])artment 
of Agriculture describes experiments by li. S. 
Swingle on the €3ffects of such sprays. It was. 
found that, at low concentrations of equivalent 
arsenic content, arsenious' and arsenic acids are 
equally toxic to peach foliage. At higher concentra- 
tions arsenic acid is the more toxic. Arsenic acts 
as a cumulative poison within peach leaves. The 
minimum concentration of arsenic acid toxic to peach 
foliage contains the equivalent of 0*0012 per cent of 
arsenic pentoxide. Acid lead arsenates containing 
less than 0 *25 per cent of arsenic pentoxide in water- 
soluble form gave minimum foliage injury. Nothing 
of practical importance is gained by f urther reduction 
in soluble arsenic. Lead arsenate cannot be used 
upon susceptible plants without the addition of some 
material to prevent burning. 

Proteins in Brewing. — A melancholy interest is 
attached to a paper recently published in the J oumal 
of the Institute of Brewing {35, 532 ; 1929) under the 
name of the late Prof. S. B. Schryver. Not only was 
it intended to serve as an introduction to a series of 
his researches under the auspices of the Institute of 
.Brewing research scheme on the proteins and their 
relation to the industry of brewing, but also it was 
dictated from the sick-bed and read by proxy, and 
the discussion was never seen by the author even in 
manuscript. After a discussion of the nature and 
constitution of the proteins, it is shown that investiga- 
tion of the large number of mikiiown factors which 
.determine the role of nitrogen in brewing falls under 
three heads’; (1) The variatio,ns in nitrogen in bailey 
due to differences in soil, climate, and other conditions ; 
(2) the changes produced in barley protems diiriiig 
malting; (3) the variations in the nitrogenous con- 
stituents of wort and their utilisation by the growing 
yeast. In connexion with the third problem, great 
importance is attached to the fact, originally estab- 
lished by Horace Brown twenty years ago, that a 
relatively large proportion of the protein matter in 
wort cannot be utilised by the yeast. When in fact 
these proteins occur in the colloidal state, they may 
even inhibit growth by settling out with the^ yeast 
and choking it. As a result of such researches, it may 
be possible in the future to choose the barley and 
regulate, the malting process so as to reduce these 
detrimental colloids to a minimum, or alternatively, 
the colloidal matter may be partly or wholly removed 
from the wort or prevented from precipitating during 
fermentation. It will be seen that Prof. Schryver 
has provided his successors with a tempting field of 
possibilities, and it may confidently be anticipated 
that the seeds he has sown will produce a rich harvest. 
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The Twentietli Annual Exhibition of the Physical Sooiety and the Optical Society. 

ex1]!f>iti()ns of electrical, optical, and other but disturbance of the flow by the interposition of a 

A scieiiiilic apparatus arranged by the Physical pencil or the like produces loud sounds. Messrs, 

ajid Optical SocVtii^s have gromi steadily in interest R, W. Paul and B. S. Cohen showed a series of ioud- 

arai inii H>]i:anee year by year, and that held on Jan. 7, speaker diaphragms made of balsa wood, an extremely 

8, and t) last was decifiedjy the most successful of all. light and stiff material : the respoixse curves actually 

The rxiiii)itioii was housed, as usual, in the Imperial measured are found to correspond closely with curves 

Cnlioi^e of Scieuee, and although additional ac- predicted on the assumption that the diaphragms are 

coiiifaodation was allotted, the available space was rigid. 

filled to compression with extremely interesting In a Kundt’s tube excited by a valve-driven 
exhibits. diaphragm, demonstrated by Prof. E. N. da C. 

An important new' section has been introduced, Andrade and Mr. S. K. Lewer, the dust particles are 

with the object of encouraging craftsmanship in the found to form sharp and accurately measumble rings 

scientific instrument trade. Prizes were offered to at the antinodes, the amplitude of vibration of in - 

apprentices and learners for the best examples of dividual particles can be observed directly (the par - 

craftsmanship and for the best designs, drawings, or tides being seen as short lines parallel to the axis of 

tracings. All too little has been done in the past to the tube), and the tube is sealed to preserve the 

encourage young instrument -makers to take a pride purity of the gas (see Nature, Nov. 9, 1929, p. 724). 

in their” art, and it was gratifying to see the high A solution has been provided by the British Thomson - 

standard attained. As the competition -was the first Houston Co., Ltd., of a problem which must have 

of its kind, readers of Nature may be interested to racked the brains of many youthful electricians, 

know' the results in detail. They" were as follows: namely, the transformation at high efficiency of 

Class A, Craftsmanshi]:> : senior grade (18-21 years) : direct-current supply. For this purpose a mercury 

(1) J. H. Richards (Greed and Co., Ltd.), perforator vapour rectifier having an oxide-coated hot filament 

punch block ; (2) P. D. Betteridge (Griffin and as cathode and a magnetic control is used. This 

Tatloek, Ltd,), voltmeter movement, and A. Mead rectifier has several interesting properties and will 

(Adam Hilger, Ltd.), micrometer eyepiece ; honourable probably be put to many uses. .. For the purpose of 

mention : S. W. Angel (Negretti and Zambra), direct -current transformation, it is made to com- 
Bourdon tube and spindle, and W. G. Sibley (H. mutate the low-tension supply, and the resulting 
Tinsley and Co.), six -dial resistance box. Jimior alternating voltage, after being stepped up by an 

grade "(under 18 years): (1) E. G. Sawyer (Negretti ordinary transformer, is rectified to yield a high- 

and Zambra), geared movement of quadrant form ; tension direct -current output. 

(2) R. H. Brockman (Adam Hilger, Ltd.), proof plane A curious experiment on weak suspensions of clay 

of quartz. Class R, Draughtsmanship : senior grade : was contributed by the Rothamsted Experimental 

(1) H. Downing (General Electric Co., Ltd.); (2) Station. When the solid matter forms a few per cent 

E. G. Baker (George Kent, Ltd.) and E. Lowings of the whole, the suspension behaves as a liquid for 
(George Kent, Ltd.) ; honourable mention, A. G. ordinary stresses, but as an elastic solid for very 
Haslam (H. W. Sullivan, Ltd.). Junior grade: small shearing stresses, the critical value of the stress 
(1) S. W. Holdstock (George Kent, Ltd.), (2) E. F. increasing rapidly with concentration. A viscometer 
Woods (George Kent, Ltd.). Scientific progress of the rotating-cylinder type was demonstrated, the 
depends directly on the skill of the instrument-maker, outer cylinder, which contains the clay, being sus- 
and the stimulus provided by a competition of this pended, while the inner revolves. For very slow 
kind should therefore prove decidedly beneficial. speeds of rotation the torcj[ue increases regularly wdth 

The number of exhibits in the remaining sections speed, but when the shearing stress exceeds the 
was so great that it is out of the question to do critical value a very large increase in the speed makes 
justice to them in a short article. A full account of little' difference to the torque. The Research Labora- 
the most interesting will be found in the catalogue, tories of the Gramophone Co., Ltd. (H.M.V.), and the 
which has been printed in a form suitable for binding Marconiphone Co., Ltd., also demonstrated a mag- 
up with the proceedings of the participating societies. netically controlled mercury vapour relay, and 
Here it is possible only to mention briefly a few items another interesting feature of their stand was a 
which happened to attract the attention of the writer, cathode ray oscillograph arranged to show, on a time 
and a different observer might well have made a base, the dying away of a sound picked up by a 
different selection. microphone in the hall, the sound-supply being cut 

The section devoted to research and experiment, off suddenly after a steady distribution of sound - 
another feature which has recently been added to the intensity had been attained. Messrs. C. E. Wynn- 
exhibition, is expanding in a satisfactory manner. Williams and Ward showed apparatus for counting 
Group A comprised nearly a hundred exhibits illus- the passage of a-particles based on the usual principles, 
trating receiit research. Those contributed by the but having the unusual feature that the impulses 
National Physical Laboratory included a wireless initiated by the passage of the particles are applied 
oscillator for wave-lengths down to 1*5 metres and a toameclianicalcounter, the number-cylinders of which 
direction-finder for wave-lengths of 4-10 metres ; a are seen to move step by step as the particles emerge. 
0- 00002-ohm standard resistance for direct current up A good deal of ingenuity can be exercised in the 
to 20,000 amperes, consisting of 40 parallel water- devising of lecture-experiments and teacliing-appar- 
cooled manganin tubes joining two copper discs, to atus of an inexpensive type, and this year the section 
the peripheries of which a number of cables are of the exhibition devoted to such matters was very 
symmetrically connected in parallel, the arrangement well supported. A very fine collection of improvised 
being designed to avoid errors arising frona variation apparatus was shown by Mr. F. A. Meier, of Rugby, 
of current distribution in the end - connexions ; and the most striking being, perhaps, that in which a 
a demonstration of the use of the hot-wire anemometer diffraction pattern is formed by means of three steel 
for detecting turbulent flow. In the latter a hot wire, balls in contact, Talbot’s bands were produced by 
in circuit with an amplifier feeding a loud-speaker, is Mr. A. C. G. Beach (Chelsea Polytechnic) by placing 
situated close to the surface of a stream-lined body between a spectrometer and an observing telescope 
in a blast of air. Normally the loud-speaker is silent, an additional slit having half its width occupied by 
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A .strip of celluloid film. Paper-clips of the ‘ bull- 
tlog ' type have often featured in apparatus con- 
^inicttxl by hard-pressed teachers under the stress of 
s'liforeed economy, but the usefulness of these fac- 
tetai object s has been much extended by Mr. D. C. A. 
Dyson by the addition of brass terminals, which 
facilitate attachment to the steel rods that figure in 
improvisations of the kind in question. Mr. J. E. 
tialthrop, of East London College, has devised a 
simf^le hydrometer for measuring surface tension ; it 
consists of a glass vessel made of two cylinders of 
different diameters having their axes in line. The 
vessel is loaded with mercury so that it floats ver- 
tically with either end uppermost, and the volumes 
wiiich stand above the surface of the liquid in the 
two positions differ by an amount which gives the 
surface-tension in absolute units. 

In the trade section the largest share of attention 
was attracted by those films— happily a large and 
increasing number — which enter into the spirit of the 
exhibition and contrive to make their stalls scien- 
tifically interesting. There is still a certain number 
of firms who are content to set up a kind of shop 
window full of unedifying boxes with, terminals or 
eyepieces on their outsides, but the more enterprising 
exhibitors contrived to provide excellent demonstra- 
tions or dis-assembled instruments, and even they 
were far too numerous for individual mention. The 
Cambridge Instrument Co., Ltd., had, as usual, a 
very fine display of new apparatus. Among the 
instruments which attracted our attention -was a 
seismograph for detecting salt domes and for locating 
geological faults ,* it was noteworthy for a delicate 
and effective application of the toggle principle for 
multiplying movement. The same firm showed a 
recording colorimeter in which light, after passing 
through solution the colour-density of which varies 
with time, affects a photo-electric cell which controls 
a thread recorder. The current supply is drawn from 
the mains and ripple is eliminated by an ingenious 


device ; the filament of a fcihjfie valve is with 

alternating ciirrent, and the anode is supplied, thiosnrh 
a resistance with rectified (uirreiU from the sane^ 
source; fl.uctuations in the niaiiis ^*ary both tla 
valve impedance and the potential drop in the re- 
sistance in such a way that the* ('fleets of thes( \iiriu- 
tions cancel one ariotlier. llie Ashdown I'otoseope. 
manufactured by Elliott Bros. (Lomhin), Lid., lor 
observing objects in periodic motion arid measiiriiiL" 
their periodicity, is a stroboscope with a usi'fnl tVatnre 
for^ rendering the view of tin* object instaiiUmeoiis, 
while pe,rmitting good ap|>arent illuminat ion : the* 
shutters co.nsist of .rotating sets of paralitd lainime, so 
that a good instantanerms vitnv is at'fordtfl wlaai the 
laminai are horizontal, t>ut a very sharp eut-df is 
effected as soon as the lamime liave rotated tlirouLd: 
a small angle. Among IMessrs. Ililgor's (‘xliibits was 
a system for spectrogiapbie analvsis by Harratt's 
method. TVo spark gaps, one having (‘!eetr<.>des of 
known, composition, while the (jth(*r lias ef<*eTrodes of 
the substance uiKk*r test, are coumvted in s(*ries so 
as to take the same eun’ent, and the rdat ive int(^usities 
of the same spectrai line wjuai dei‘ivt*d fr<.*rn eai'h of 
the two gaps are found by means of a f>hoto]neler of 
the polarisation type. 

The M.O. Valve Co., Ltd., set an excellent <ixani].)le 
by installing an automatic grirl -making machine, 
whic.h w^as seen in action. .ISrothing is more interesting 
to visitors than a glimpse of maniifacturing processes 
such as the one thus afforded. It is, how^ever, im- 
possible to do more than pick out, more or less at 
random, a few^ plums from the embar-rassingly rich, 
fare provided. 

Discourses wrere delivered as follows : on Jan. 7, 
Lord Rayleigh on “ Iridescent Colours i.n Mature 
from the Standpoint of Phv'sical Optics ” ; o.i;i Jan. 8, 
Mr. S. G. Brown on Gyro-Compasses' for O-im-Fire 
Control'” ; and on Jan. 9, when the gerie.ra.l public 
was admitted free. Sir Ambrose Flenlng on. Tele- 
vision, Present ami Future 


- Prize Awards of the Paris Academy of Sciences. 


the annual public meeting of the Paris Academy 
of Sciences, held on Dee. 16, the prize awards 
for the year were announced as follows : 

Mathematics,— The Francoeur prize to Paul Noaillon, 
for his researches in mathematical analysis and 
hydrodynamics. 

Mechcmics.— The Poncelet prize to Alfred Lienard, 
for his wmrks on the application of the general theories 
of mechanics to the problems of eleetrostatics, electro- 
djmamics, and magnetism ; the Henry Bazin prize to 
Charles Gamichel, for his experimental study of 
eddies in liquids wdth tlie aid of metallic particles in 
suspension. 

Astronomy, — The Lalande prize to Alexandre Veron- 
net, for the whole of his astronomical work concern- 
ing the figure and constitution of the heavenly bodies ; 
the Damc^iseau prize to Gaston Fayet, for his memoir 
on the eccentricities of cometary orbits ; the Valz 
prize to Louis Dunoyer, for his researches on spirit- 
levels and photoelectric cells. 

Geography , — The Gay prize to Ludovic Gaurier, 
for his work on the lakes of the Pyrenees ; the 
Tchihatchef foundation to Paul Pollacchi, for his 
French colonial atlas. 

Navigation . — Prize of the Ministry of Marine to 
(the late) Eugene iSmery, for the whole of his work ; 
the Plurney prize to Pierre Clerget, for his improve- 
ments in motors for air navigation. 

Physics . — The Gaston Plante prize to Charles Fery, 
for his work on the theory of the lead accumulator ; 
the Hebert prize to Georges Dejardin, for his researches 


.on ionisation potentials and on the classification of' 
spectral lines of various atoms ; the He.ni’i de Parville 
prize to Marcel Paiitheiiier, for his w^ork on Kerr’s 
electro -optical phenomenon ; the 'Hughes prize to 
Jean Jaccj[nes Triiiat, for his researches on molecular 
orientation made by means of the X-rays ; the 
Clement Felix foundation to Re'n,4 de Mallemanri, for 
his w'ork on rotatory polarisation. 

Chemistry.— The 'Monty on prize { unhealthy trades) 
to Daniel Fiorentin, for'liis w'ork on tlie hygiene O'f 
large 'towns .; the Jeeker prize between Richard Fosse, 
for his work in agricultural, biological, and organic 
chemistry, and Marcel Sommelet, for the -whole of his 
work in organic chemistry ; the Cahoiirs fomidation 
between Henri Mo'ureu, for his researc’hes on the tauto- 
merism of the a-diketones, and Raymond Qi,ielet, for 
his 'work on certain, derivatives of benzene ; the 
Houzeau prize to Andre Travers, for his work in 
inorganic and analytical chemistry. 

Mmeralogy and Geology . — The Delesse prize to 
Marius Dalloni, for his geological w’ork on northern 
Spain and Algeria ; the Foiitannes. prize to Alfred 
Carpentier, for his w^ork on palseobotany ; the Victor 
Raulin prize to Pierre Bonnet, for his geological work 
on Armenia. 

Botany.— The Desmazieres prize to Hubert Bourdot, 
for his work on the Hymenomycetes of France ; the 
Montagne prize between Pierre Dangeard (1000 francs), 
for his memoir on Bangia and Porphyra, and Robert 
Potier de la Vard© ( 500 francs) , for his work in bryology ; 
the Thor© prize to Charles Douin, for his work on the 
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-jfiiPturr ot MuseiiieiJ? ; the de^Coincy prize to 
Dnp, tur ifie whole* of liis botanical work. 

JfUii^hni (tPfl Zuolorjff . — The Cuvier prize to iSmile 
lV)|*8P!it, iV,r tlip -whoio of his work; the Savigny 
ft.Maitlatioii to Henri Cauthier, for Ms researches on 
fauna of flie continental waters of Algiers and 
Tunis. 

Medici iie cmfl Surgery. — Monty on prizes to Gaston 
Cotte (2o00 fra tics)," David and Jean Olmer (2500 
francs), Francis Rathery (2500 francs); Honourable 
mentions (1500 francs) to Charles Joyeiix, Camille 
Simonin, and Mile. Suzanne Guery ; the Barbier 
prize to Prosper Merklen and Maurice Wolf, for their 
work on the anatomy and pathology of the reticulo- 
endothelial system ; the Breaiit prize between Marcel 
Leger (3000 francs), for the whole of his work relating 
to plague, and Pierre Lereboiillet and Georges 
.Boulanger-Pilet (2000 francs), for their clinical and 
therapeutical manual of diphtheria ; the Godard 
prize to Francois Aman-Jean, for his memoir on the 
thoracic -lumbar region ; the Mege prize to Rene 
Monceaux, for his memoir on disturbances of the 
nutritive exchanges in pulmonary tuberculosis ; the 
Bellion prize to Paul Chavigny ; the Barron Larrey 
prize to Joseph Uzae, for his memoir on the medico- 
surgical organisation in the army ; the Argut prize 
to Robert Leroux-Robert, for his memoir on high 
frequency in oto-rhino-laryngology. 

Physiology. — The Monty on prize to Andre Strohl, 
for his work on the electrical conductivity of the 
human body ; the Pourat prize (in equal parts) be- 
tween Leon Veliuz, for his memoir on the biochemical 
properties of the ethylene linkings, and Henri Bulliard 
and Antoine Giroud, for the whole of their work on 
the epidermis ; the Phiiipeaux prize to Louis Gene- 
vois, for work in plant biology ; the Fanny Emden 
prize to Cesar Baudi de Vesme, for the whole of his 
work on the history of experimental spiritualism. 

Statistics. — The Monty on prize to Maurice Olivier, 
for a work on the index numbers of the variation of 
prices. 

History and Philosophy of the Sciences. — The Binoux 
prize to Prosper Jules Charbonnier, for his work on the 
history of ballistics ; the Henri de Parville prize to 
Jean Paul Bounhiol, for his work entitled “ La Vie ”, 

Medals.-— -The Berthelot medal to Daniel Florentin, 
Mile. Germaine Marchal, Andre Travers ; the Henri 
Poincare medal to Louis de Broglie, for Ms work on 
w^ave mechanics. 

General Prizes.— The prize founded by the State 
(Grand prize of the physical sciences) to Rene Dubri- 
say, for the whole of his work in physical chemistry ; 
the Bordin prize to Henri Benard, for his work on 
vortices ; the Lallemand prize to Mile, Marie Louise 
Verrier, for her memoir on the eyes and vision of 
fishes ; ■ the Serres prize to Pol. Bouin and Paul 
Ancel, for their work on the mechanism of the differ- 
entiation of secondary sexual characters ; the Petit 
d’Ormoy prize (mathematical sciences) to PaulMontel, 
for the whole of his work on the theory of functions ; 
the Petit d’Ormoy prize (natural sciences) to Paul 
Gaubert, for the whole of his mineralogical work; 
the Jean Jacques Berger prize to (the late) fimile 
Gerard, for his geological map of the twenty arrond- 
issenients of Paris ; the Saintour prize to Bertrand 
Gambier, for the whole of his work in infinitesimal 
geometry ; the Lonchampt prize to Pierre Lesage, 
for his researches on the action of sea salt on the 
development of plants ; the Wilde prize to Leon 
Brillouin, for his work in physics ; the Gustave Roux 
prize to Andre Roussel, for his work in mathematical 
analysis ; the Thorlet prize to Adolphe Richard. 

Special Foundations. — The Lannelongue foundation 
between Mmes. Cusco and Riick ; the Helbronner- 
Fould prize to Mme. Louis Gen til. 

Prizes of the Grande Ecole. — The Laplace prize to 
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Maurice Borgeaud ; the L. E. Rivot prize between 
Maurice Borgeaud, Alfred Flinois, Paul Moch, and 
Edouard Beltremieiix. 

Foundations for Scientific Research. — -The Tremont 
foundation to Charles Fremont, for his work in applied 
mechanics ; the Gegner foundation to Paul Gautier, 
for his w^ork in connexion with the Lecoq Museum at 
Clermont-Ferrand ; the Plirn foundation to M. J anvier, 
for his researches on the Hymenoptera of Chile. 

The Louteeijil Foundation. 

Out of 27 applications for assistance from this fund, 
grants were made in the following 21 cases : 

(1) Researches on Specified Subjects.- — 2000 francs to 

Francois Maignon, for the continuation of his re- 
searches on the mechanism of venous sclerosis, of 
anaphylaxy, the role of fats in the utilisation of 
proteins, the influence of the seasons and of the 
genital glands on basal metabolism ; 3000 francs to 
Gabriel Marotel, for undertaking researches on Douve’s 
disease and its treatment ; 2000 francs to Robert 
Hamy, for the study of the conditions determining 
the curdling of milk ; 2000 francs to Henri Colin, for 
the purchase of apparatus for micro -analysis for use 
in his researches on the carbohydrates ; 5000 francs 
to Henri Cottier, for research into inheritance in 
crosses of Asiatic and French cattle ; 2500 francs to 
Claude Gautier, for his researches on the evolution 
of the total albumenoids of the liver under the 
influence of nutrition by casein peptone, or by a 
complex mixture of amino-acids ; 7000 francs to 

Edmond Roy-Premorant, for the construction of his 
diasthypsometer, a geodesic instrument. 

(2) The Purchase of Material for Researches. — 5000 
francs to Emile Demoussy, for the reorganisation of 
the laboratory of agricultural chemistry at the 
national agronomic institute ; 5000 francs to Rene 
Dubrisay, for the laboratory of general chemistry at 
the Conservatoire national des Arts et Metiers ; 
10,000 francs to the Museiim of Histology of the 
Hdpital d© Saint-Louis for the purchase of projection 
apparatus ; 25,000 francs to the Observatory of Ksara, 
for the purchase of a seismograph ; 10,000 francs to 
the Colony of Tahiti, and 10,000 francs to the Colony 
of New Caledonia, as a contribution to the creation 
of a seismological station in each of these islands, 

(3) The Purchase of Books. — 3500 francs to the 
National Veterinary School of Toulouse, for com- 
pleting its French and foreign collection of scientific 
books and periodicals ; 4000 francs to the library of 
the National Agronomic Institute for the same object ; 
8000 francs to the library of the Ecole sup^rieure 
d’electricit6, for the purchase of Wien’s treatise on 
physics (35 volumes) ; 5000 francs to the society for 
the encouragement of national industry, for its library. 

(4) Voyages and Explorations. — ^5000 francs to Paul 
Pallary as a contribution to the cost of a zoological 
expedition in Syria ; 3000 francs to Dr. Vellard, to 
assist his researches in pure and medical zoology in 
the less known parts of Brazil. 

(5) Publications. — ^5000 francs to the Faune des 
colonies fran^aises ; 3000 francs to Gaston Fayet, for 
the publication of the Bulletin de VObservatoire de Nice. 

The total grants made amount to 128,000 francs. 

The Victor Noury -foundation between Victor 
Delahaye (3000 francs), for a book on the physical 
geography of Indo-GMna ; V. Babet (2000 francs), 
for his work on the geology of Mayombe, and Mile. 
Germaine Marchal, for the whole of her work ; the 
Charles Bouchard foundation to Serge Oberlin, for his 
work (with Dr. R. Gregoire) on anatomy ; the Le 
Ghatelier foundation to Mile. Jeanne Foret, for her 
researches in inorganic chemistry; the Roy-Vau- 
couloux foundation to Eugene Wollman, for his work 
on life under aseptic conditions. 
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Annual Meeting of the Mathematical Association. 


/''I ENERAL impressions”, said Sir Francis Galton, 

“ are never to be trusted.” This .general im- 
liivssion (which, if trusted, convicts itself of untrost- 
wju’tiuness) was effectively quoted by Mr. B. L. 
(hnisoii ill opening the discussion on ‘'Arithmetic of 
Citizenship” at the annii ah meeting of the Matlie- 
iriatical Association on Jan. 6 and 7. Though later in 
the 'meeting ‘ general tendencies ’ or ‘ laws out of 
focus ’ were put forward as governing human life, and 
therefore to be brought within the mathematician’s 
domain through the study of probability and correla- 
tion, yet it may be granted that the mathematician 
above all others should, be dissatisfied with general 
impressions where quantitative 'data are, available. 
Mr. Gimson outlined , a course of civic arithmetic 
classified by .human interest instead of by arithmetical 
processes, under such headings as ‘Local Finance’, 
‘National Finance’, ‘Saving, Banking, and Invest- 
ment Insurance % etc. His experiments, carried on 
for five or six years with classes of boys and girls of 
the type commonly called umnathematical, have 
proved' that these children can successfully and with 
keen interest work upon such real-life data as are to 
be dug from “ Whitaker’s Almanack ” or the pro- 
s|:)ectuses of insurance companies. 

Those who were inclined to suspect Spherical Har- 
monic Functions of being excessively abstract found 
their suspicions agreeably dissipated by Prof. S. 
Chapman’s lecture on their application to mathe- 
matical physics. Among the interesting concrete 
exa,mples which he gave was that of the magnetic 
field of the earth, expressible as the sum of two con- 
vergent series, one of negative powers of the distance 
from the centre of the earth, giving the part of the 
field due to extra-terrestrial causes, ^ the other of 
positive powers, giving the part originating from 
within. Work begun in 1600 by Gilbert, and carrieci 
on later by Gauss, led to the conclusion that this 
internal part predominates ; Tjut it is only by the use 
of spherical harmonic functions^ that 94 per cent of 
the fi„eld is now attributed to an intenial origin, 3 per 
cent to causes residing in the lower air, and 3 per cent 
to the influence of the sun and other bodies outside 
the eartli. In strikino: contrast to this is the distri- 
bution of the responsibility for the diurnal magiietic 
variation, aboxit 5/7 of which is directly dictated from 
outside the earth, while the 2/7 which analysjs assigns 
to the inside is pi'obably due, if traced anotlier step ; 
towards its source, to internal currents induced by j 
those passing outside. A furtlier deduction from this | 
analysis of the earth’s magnetic field is that the 
earth’s electrical conductivity, after changing but iittle 
within 200 miles of the surface, increases considerably 
below that depth. 

The principle of a certain celebrated pump was 
(rather loosely perhaps) described to^ an inquirer in 
these words i “ You leave out the ]>iston, and com- 
pensate for its absence? by leaving out the I'est of the 
pump. But it works.” This also appears to be the 
principle on which ‘ The Dalton Plan works. Aon 
leave out the class-room, the lesson, the clialk, and the 
teacher : without these hindrances the pupil learns as 
naturally and inevitably as water flows upliilL With- 
out (or even with) the proved fact that it sometimes 
does' work, one would call it inipossible. Mr. G. W. 
Spriggs, opening the discussion on “ Problems of 
Individual Education, with special reference to 
Mathematics”, gave a most illuminating and well- 
thought-out account of his own experiments at the 
Tiffin Boys’ Secondary School, first on the Dalton 
Plan itself, and later on various modifications of it 
which his own experience suggested. Men of science 


wouhl fcc‘1 c certain trixuv of ir they 

were not ahov(‘ such human w^-akiie.'-'t. at the iteu^ 
that liis priiidpal sueeess iius beeii in sueepinv uwa\ 
the atmus|)liei*e uf the mat ht mai ieai eta, '-''.room and 
substituting for it tin* spirit of t ht* c'lieiiueal or physical 
lalxoraiory, wlim'C* groups eiTahorato and <|j>eii!~,N 
instead of siiliiiu chained to chsks a!ui book-. ?dauy 
will agrt'c that tlie ediieatifui of the future inoy with 
advantage devGop in tliis direction, as ecoffomie'*’ may 
towards c(.>inruuiiism : if iheve vahu' in the aitalogy 
it lies ill the lesson that eommunism, tlioiigls ith-al when 
it appeal’s as a natural grmvtii, is the most di-^ustroiis 
of failnrt*s wlaaj iiiipos»al by autlmrity. 

Ih’of. W. M. Boberts, of the Ko> a! ;\lilita!'y Ar*adeniy, 
'Woolwich, began his ieetiire on Uiinnery and some 
of its Mathematical rh'olilians ” by wane quotations 
from Tartaglia’s Colloquies ”, written in 1546. To 
this "Fartagiia is due 1 he solid ion of t fie mibie rf|Uiitiou 
for -which the charlatan astrologer P'ardan appropri- 
ated the credit : clearly a conspaimously alilfc nuithe- 
matician, of an inteliectuai calibre fit lo win distinerion 
in any age. Nothing biings honie to us so startlingly 
the extent of our <lebt to Galilee.) and Newton as the 
pitiable dynamics of this master-mind groping in the 
darkness of the Aristotelian world. Two guns arc 
})lace(l, equidistant from a given wall, one at tin? level 
of the foot of tlie wall, the other as high as its top. 
Both fire so as to hit the top of the wall : which hits 
it 'harder ? “ The higher ”, says tlie Duke*, a practical 
man, who, like Dr. #atson or a Greek chorus, serves 
as a foil for the sage’s wisdo..in. “ No,” sa\'s Tartaglia, 

“ The science of weight sayeth contrary. The pellet 
weigh €)t'h less obliqimly and therefore fl 5 ’'eth more 
heavily out of a piece that lytdh leved than wtien 
it lyeth crooked.’'’ 'Aiiother eori.sideratioii is that 
the "pellet which started from the lower and 
elevated piece would go farther bcfoi’e hitting the 
ground, if the wall were removed, than would its 
rival from the higher atid less elivated : therefore it 
contains more force. : “ ATni 'have arguc*d well”, said 
the Duke./' 

.In “the ciip'p'iiig effect”, Tartaglia is, on surer 
ground. The rapid co'oiiug of tlie hot gas after firing 
causes a low pressure in the harrei, which in Tin 
'Bombardier’s Story ” whutlied an excessively inquisi- 
tive <iog into the muzzict, where jie served as an 
unwilling piston. “ If one shall stick his bare belly 
against the muzzle, he shall not without great diffi- 
culty leave tlie spot.” Alemhers of the Alatliematieal 
Association have only themselves to blame if they 
try this experiment after Tartaglia's and Prof. 
Roberts’s warning. _ . 

Gunnery would liave been better in the \\ar it 
officers, or even if only instructoi’s, had understood the 
theory underlying the pmictice of the ' long bracket ’ 
and '•'’short bracket ’ and tiieir connexion witii the 
^ 50 ]>er cent zone On tlie assuiription tliat four 
times the 50 per cent zone constitutes a lOh per cent 
zone containing every she'll fired at a given elevation, 
Prof. Roberts , explained the problem, “ (dven^ an 
observer who can only see whether the shell falls 
beyond the target or short of it, how to bring tiie Mean 
Point of Impact as near as possible to. the target .in the 
m.'iiiimum number of rounds”. The answer is well 
known and is taught to gunners as rule-of-thumb : 
the .reason for the. answer deserves more attention than 
it had when .most of oui/ artillery officers had never 
seen Woolwich.. , _ ^ ' 

Dr. 'Wb' F. Sheppard ill his presidential . address 
dealt with' “ Mathematics for Study of Frequency 
Statistics The future, I believe, will criticise the 
mathematicians of our time more for their backward- 
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ne>:s in makin.sr this subject a part of every mathe- 
luatieiirrhs ed luxation than for any of our other 
dei'e(d-s. It the next generation is less open to this 
nritieisrn than ours, their thanks will be due to a 
small Ixxly of workei*s among whom Dr. Sheppard is 
a notai)io'tigiu*e. On this occasion he touched only 
lightly on f retpjeney - distribution, giving his chief 
attention to interpolation. What percentage of those 
who use, and possibly think they can prove, the 
binomial theorem know that it arose ^ originally 
from Newton’s researches into interpolation ? Yet 
probably an even smaller percentage can attempt 
for themselves anything beyond ‘ straight line ’ or 
‘ first difference ’ interpolation. Dr. Sheppard’s paper 


showed this simple process as a first approximation to 
various series em,pIoyed by Newton, Gregory, Euleiy 
Maclaurin, Whittaker, and others, with special em- 
phasis on those ‘ centx^al difference ’ formukB which 
avoid the iinsymmetrical tendency to take more 
account of observations on one side of the required 
point than on the other. 

The final discussion on “ The Mathematician in 
Ordinary Intercourse ”, after being ably opened by 
Miss Hilda P. Hudson in a speech somewhat critical 
of her own calling, degenerated into a (fortunately 
finite) series of addresses on the subject ‘ Are we re- 
markably fine fellows ? ’ On this question there was. 
conspicuous unanimity. W. Hofe-Jones. 


Annual Conference of the Geographical Association. 


^pHE amiLiai conference of the Geograjjhical Associa- 
tion was held at the London School of Economics 
on Jan. 2-4, and was attended by between 400 and 
500 delegates and members from all parts of Great 
Britain. The publishers’ exhibition included an 
unusually fine display of wail maps and other maps 
for teaching purposes. The outstanding feature of 
* this year’s conference w^as the series of lectures by 
prominent business and professional men, all of them 
indicating very clearly the position which geography 
occupies as a key subject in a liberal education and in 
a preparation for a variety of careers. 

Sir Henry Lyons, before handing over the office of 
president to Mr. B, B. Dickinson (who founded the 
association thirty-seven years ago), dealt in his 
address with co-operation between the geographer and 
surveyor. The surveyor is concerned with the appli- 
cation of accurate physical methods to the measure- 
ment of the earth : how^ever much the geographer 
may use the results, surveying is not a branch of 
geography. But the interpretation of the surveyor’s 
results, and especially the selection of matter to be 
incorporated in maps on a reduced scale, calls for 
accurate geographical knowledge. Col. Cochran- 
Patrick, of the Aircraft Operating Company, lectured 
on air survey, and emphasised the fact that aerial 
photographs record far more than can be incorporated 
on a topographical map. Many contracts for air 
survey now stipulate that a finished vertical photo- 
graph shall be supplied side by side with the finished 
map of the same area. The use made by archaeo- 
logists of aerial photographs is well known, and it is 
interesting to record that the Aircraft Operating 
Company now employs a forest officer with a long 
experience in the tropics to assist in the interpreta- 
tion of forested eountry. Sir John Russell, in his 
lecture on agricultural developments in South Africa, 
also stressed the importance of such co-operation. 

Regional Sxjbvey. 

No less than three meetings -were devoted to difier- 
ent aspects of regional survey work, and of out- 
standing importance was the ffiscussion on the land 
utilisation map of Northamptonshire. Under the guid- 
ance of Mr. E. E. Field, and with the support of Mr. 
J. L. Holland and the Northamptonshire Education 
Committee, the whole of Northamptonshire, com- 
prising more than 300 parishes, was surveyed by 
village school children. On the six-inch maps of the 
Ordnance Survey was marked the utilisation of each 
field — ^whether arable, grass, woodland, or waste — 
and the maps so obtained were reduced to the one- 
inch scale and the results published in three sheets by 
the Ordnance Sui*vey. Provided the necessary funds 
can be obtained, the Geographical Association, fol- 
lowing up the success of this pioneer work, proposes 


to establish a land utilisation survey of Britain, with 
a central office in London, which shall act as an 
organising and collecting centi'e for work of a similar 
character. The support of the Ordnance Survey, 
of various education authorities, and of agricultural 
authorities lias been promised, and inquiries should 
be addressed to Dr. L. D. Stamp at the London School 
of Economics. 

The Actuaby ani> the Geogbapheb. 

Lhider the title of “ The Mortality of Europeans in 
Equatorial Africa : A Study of the Effects of Im- 
proved Conditions and Mode of Life ”, an important 
paper w^as read by Mr. H. E. Raynes. For life 
insurance purposes an accurate estimate of probable 
mortality under tropical conditions is obviously 
of the greatest importance. The most trustworthy 
figures available relate to government servants, 
of ail ranks and drawn from all classes, employed in 
West Africa. In the period 1881-1897 the death- 
rates per 1000 per annum were 75-8 for the Gold Coast 
and 53-6 for Lagos. Since that time the improve- 
ment has been simply amazing — a consistently rapid 
decline, interrupted only during the years of the War 
and immediately after, when many officials were over- 
worked and their leave long overdue. The improve- 
ment has been specially marked since 1921, and at all 
ages the death-rates in 1925-28 were an improvement 
on those for 1921-24. In the period 1925-28 the rate 
varied from 6-5 per 1000 at the age of 25 to 12*1 per 
1000 at age 45, dropping to 9*3 for age 50 and over. 
A similar reduction in the ‘ invaliding rate’ — Euro- 
peans sent home on sick leave or retired as unfit — 
is also seen. It is often asserted that the resident 
from the tropics returns home ruined in health and 
doomed to an early death. Records of retired officials 
from West Africa, however, show in 1926-28 a mor- 
tality of 14‘6 per 1000 per annum, against the normal 
for Great Britain of 15. 

Under modern conditions the European in the 
tropics has an expectation of life differing almost 
imperceptibly from that in his native country. 
Deaths are not due to the climate — the ‘ poisonous 
atmosphere ’ of the tropics is a myth — but to lack 
of precaution against disease. Nearly all tropical 
diseases are preventable, because they are either 
water-borne or insect-borne. There are three essen- 
tial factors in modern conditions — segregation (be- 
cause of opportunities of social intercourse amongst 
Europeans and a resulting high moral standard), 
sanitation, and personal hygiene. Good, even luxuri- 
ous, housing and good food are necessities, not 
luxuries, for the European in the tropics. The com- 
paratively high mortality amongst missionaries em- 
phasises the result of a lower standard of comfort. 
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Bbitish National Pabks. 

Dr. Varighan Cornish entered an eloquent plea for a 
national coastal park, and for reasons of winter 
climatic conditions, emphasised the suitability of 
parts of Pembrokeshire or Cornwall. 

The Norwich Folk Museum. 

At the conclusion of the London meeting, a party of 
members visited Norwich at the invitation of "the 
Noiwich branch. On the Saturday evening they were 
received by the Lord Mayor (Councillor H. Hai^per 
Smith), who, in a lantern lecture, outlined the growth 
of the city, and gave the Association some idea of the 
wisely planned and actively pursued efforts of the 
Corporation to preserve the ancient monuments in 
which Norwich is so rich and to develop the amenities 
of the city in all directions. The reception vras held 


in the Strangers’ Hall, a licautiful niedievni luiinsioii 
presented to the city by thr late Mr, L. C. Iloiiiiu* 
broke and since utiiiseii for lamsing of tho lir-i 
‘Folk Museum ’ in tlio country. Of parallt^l 
is the Bridewell Museunu another uiedifA'al mim.Nion, 
and a magnihcent- examph‘ of squau'd flint work, 
which houses a collection illustrating local, iiidu.-^tries. 
There are few cities w'hich cati boast a ccariparahle 
collection so well arrangt*d, and it is hoped that its 
immense educational value wifi be juainf aita^sl In' 
keeping the exhibits up-to-date as Norwich indiHlries 
develop. 

On Sunday the j>arty studi(*d the agrieultuo' of 
Norfolk between Norwich and Cromer, and the <a)ast 
erosion and geology between Cromer and Sheringham. 
Monday w^as devoted to a morning tour of tin* city, 
and an afternoon visit to Messr-^. <dolman‘s nnntard 
works. 1^. Drm.tn* 


full programme of the thirtieth annual meeting 

of the Science Masters’ Association, under the 
presidency of Prof. J. C. Philip, held at the Imperial 
College of Science, with evening meetings at King’s 
College for Women, appeared in Nature of Dec. 28 
in the Diary of Societies, 

Twelve years ago the membership of the Associa- 
tion was about 200 and the whole exhibition of 
traders, publishers, and members was confined to one 
large room in the London Day Training College. 
To-day the membership is 1560, about 500 of whom 
attended the recent four days’ conference. The mem- 
bers’ exhibit alone, consisting of about 70 pieces of 
apparatus made in school workshops, much of it 
original and very ingenious, occupied the wKole of 
the large Physical Chemistry Laboratory of the Im- 
perial College, whilst the traders’ and publishers’ ex- 
hibition was most extensive and instructive, occupy- 
ing two laboratories, one being the largest in the 
building. This remarkable development of the Associa- 
tion is of course due to the original founders having 
the vision to throw open the membership to all male 
teachers of science in secondary schools. The friendly 
contact and fellowship between men with varying 
types of teaching experience is probably one cause 
of the particularly bright and stimulating discussions 
which were an outstanding feature of this year’s 
conference, and show that teachers of science as 
a body are keenly alive and that school science is 
in a healthy condition. This does not mean that 
teachers of science are satisfied either with the content 
of their courses or the methods of teaching. They 
realise that school science is a relatively recent de- 
velopment and as such is of necessity still in the 
experimental stage — a fact apt to be overlooked by 
the critics. 

Many of the members feel, with the president, that 
after the school certificate stage the tendency has 
been to make the courses for science specialists too 
intensive. On the other hand, others iwefer to keeji 
within the narrower limits on tlie ground of thorough- 
ness. There is room for both types of |)ost-matricula- 
tion course according to the natural abilities of the 
pupils and the qualifications of the teacher. 

The need for closer co-operation between university 
and school is keenly felt by science masters, and during 
the recent conference the rector of the Imperial 
College, the president of the Association, and the four 
professors who initiated the discussion on “ Openings 
for College Trained Men in the Mineral Industry ”, all 
made special reference to this. 

For years science masters have been much exercised 
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in their minds about tlie value nf ja-aetical examina- 
tions at the school certificate staue. Some evamiiiiug 
bodies demand them, others do nr^t, and it i.s not 
surprising that science masters an* also di\'ii.ied the 
question. But a general hvliiiu prewails that .'-oiue 
form of practical examination is desimlde at tiie 
school certificate stae:e. This should test the abiiitt' 
to do ‘jmtctical work and not theoretiaul work or 
mathematics. The joint discussion with the .Plit'sieai 
Society on “ Examinations in .Practical Physics ” was 
noteworthy, in that a new method of examining prac- 
tical work was put forward by Dr. L. F. Kichardsori 
and Mr. R. S. Maxwell, who call it the ' p^’^^hopiric ’ 
method. In it a large number of simple exjjerijrients 
are to be done in, say, three liours, the candidates 
moving round like the raemhei’s of a family euach 
every time a bell is rung. Mr. Meier, of Rugby School, 
mentioned that he had tried this with a class, setting 
six short experiments to be done in two hours, and. 
he was convinced that this method, eombii^etl with a 
practical examination in wliich all the candidates 
answered one and the saitie (juestioii in three hours, 
gives a trustworthy inethofi of testing practical work. 

The discussion on broadcasting wlneli followed the 
specimen lesson on “Liquids", given by ISh*. A. F. 
Walden and broadcast the B.B.C.h from an adjacent 
temporary studio, elicited tlie fact that thei’e is a 
great divergence of opinion (.m tlie value of broad- 
cast lessons in science. It was agreed that_ broad- 
casting might be utilised to biiiig boys and girls into 
touch with recent developments by enabling them to 
li.sten to accounts broadea.st by tlie actual (liscoverers. 
A resolution was passed that '‘This Association sug- 
gests that broadcasting is not a suitable medium foi* 
the science lesson, but recognises that it might lx-* of 
use in presenting lectures on general science sul>jects 
at a time outside the ordinary school time-table 

The past neglect of tlie teacliing of biology, i,ii tlie 
schools has been partly owing to the fact that physics 
and chemistry developed earlier and that these sub- 
jects lend themselves more readily to laboratoiy treat- 
ment, partly also, to the fact that biology should be 
first of all an outdoor study, and this raises time- 
table difficulties seldom appreciated by headmasters. 
The well-attended discussion on “ School Certificate 
Biology ”, at which the syllabus printed in last week’s 
Nature was discussed, directed attention to the fact 
that teachers of the suljject work under very varying 
conditions in regard to time allowance, laboratory 
accommodation and assistance, money available, etc., 
making common agreement on a syllabus difficult. 
This could be overcome by schools sending their own 
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for approval by the examiners. Resolu- 
tions wf‘re fiassul rliat papca^s on biology should not 
inolndo f I'Oo-tions in f)u?v (‘lieniistry and physics ; that 
there should be no se])ai-ate practical examination; 
lliat hi niruiy schools definite held work is at present 
iinpossibh' ; lhat biology should be a subject which 
ranks for matriculating purposes on the same footing 
as othm* subjects; and that the course should be 
primarily' for gfuieral ediu;ation purposes. 

The retii’irjg chairman., Mr. W. J. Gale, handled 
the ineetina's witli liis usual skill. In previous years 
he has rendered the Association excellent service, first 
as a member of the committee and later as secretary. 
The chairman for 1930 is Mr. F. Fairbrother, of the 
Cedars School, Leighton Buzzard, and the new presi- 
dent is Sir Charles Grant Robertson, principal of the 
Univei'sity of Birmingham, where the next meeting is 
to be held. 


University and Educationai Intelligence. 

BiiiSTOL.-~-Dr. R. fj. Brocklehurst has been appointed 
to the chair of physiology. Dr. Brocklehurst took 
first-class Hons. Schools at Oxford, and was assistant 
in physiology, at first part-time, then whole time, at 
St. Bartholomew’s Medical College in 1925-26. He 
was awarded a Radcliffe Travelling Fellowship from 
Oxford, with ■which he went to America and Germany 
from 1926 until 1928, returning to take up a post 
as senior lecturer at University College, London, in 
August 1928. His new appointment dates from Aug. 1 
next. 

Leeds.^ — P lans have now been approved for the 
new building to accommodate the Department of 
Chemistry — Inorganic, Organic, and Physical. This 
building, stretching, -when completed, from the Physics 
Department to Woodhouse Lane, will, together with 
the mining block at right angles to it, form the north 
elevation of the new scheme. The east elevation 
will run alongside AVoodhouse Lane, for a distance of 
about 180 feet, and at its lower end another wing, 
containing a number of large laboratories, will reach 
back a distance of 240 feet towards the physics building 
and will form the southern side of the rectangle of 
which the complete building will consist. The 
erection of certain portions of the chemistry block 
is being postponed, but even so the building shortly 
to be started will have a floor space of some 95,000 
square feet. 


The Board of Governors of the Hebrew University 
in Jerusalem has authorised the various science 
departments and institutes to conduct formal courses 
in biological sciences. The establishment of a School 
of Tropical Medicine has also been approved. The 
School is to be in connexion with the proposed 
medical centre in Jerusalem, which is being planned 
jointly with the American Jewish Physicians’ Com- 
mittee and the Hadassah Medical Organisation. Dr. S. 
Adler has been promoted to be professor of parasitology 
and director of the Department of Parasitology at the 
University, and he has been granted twelve months’ 
leave in order to carry out investigations on kala-azar 
for the Royal Society. Dr. A. Fraenkel, formerly 
professor of mathematics at the University of Kiel, 
has been appointed professor of mathematics in the 
Einstein Institute of Mathematics at the University, 
and Dr. M. Felete has been made associate professor of 
mathematics. A special course in advanced bacterio- 
logy for graduate students is being given by the 
Department of Hygiene. 
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Historic Natural Events. 

Jan. 20, 1607. , Severn Floods. — Stow records that 
“the waters I'ose above the tops of the houses”, and 
the event is commemorated by a painted board in 
the church at Kingston Seymour. The flood came 
suddenly ; many persons were drowned and much 
cattle and goods lost; the water in the church was 
five feet high and lay on the ground about ten days. 
The floods extended along the coast for about 20 miles 
and reached a depth of 12 feet in places. The East 
Anglian fens were widely flooded by the same storm, 
and in RiOmney Marsh the sea came in so “ out- 
rageously ” that it did not seem as if the area could 
ever be reclaimed. 

Jan. 20, 1838. Great Cold. — On Jan. 7 a very 
severe frost set in and continued a month. Jan. 20 
is described as the coldest day of the century in 
London; temperature fell to ~4° F. at Greenwich, 
- i3-|° F. at Beckenham, and - 14° F. at Walton near 
Claremont. 

Jan. 21--22, 1904. Hurricane in Fiji. — A violent 
hurricane struck the eastern part of the Fiji Islands, 
probably coming from north of east, recurving near 
the group and passing away to the south-east. Many 
houses and coco-nut-trees were destroyed, and the 
lowlands were flooded six feet above high tide mark. 

Jan. 22-24, 1879. Glazed Frost. — At Fontainebleau 
and Orleans rain fell steadily for three days at a uni- 
form temperature of 27° F., freezing as it fell. A layer 
of ice an inch thick formed on the ground, while the 
branches and twigs of the trees and the telegraph 
wires were covered by shells of ice of the same or 
greater fchiclmess. 

Jan. 23, 1556. Great Earthquake. — The Chinese 
earthquake of this date, the most destructive in 
human life of all known earthquakes, was especially 
severe in the provinces of Shensi and Shansi. In 
some places, houses and parts of cities sank into the 
earth. More than 830,000 persons were killed. 

Jan. 23, 1855. Great Earthquake, — The earth- 
quake that occurred on Jan. 23 in 1855 was one 
of the strongest of New Zealand earthquakes, 
having disturbed an area of about 360,000 sq. miles. 
The earthquake is remarkable for the wide-spread 
changes of elevation that accompanied it. A tract 
of land in the southern portion of the North Island, 
about 4600 sq. miles in area, was raised from 1 to 9 
feet, the grea-fcer amount being reached along an old 
fault for a distance of 90 miles along the foot of 
the Remutaka Moimtains. In the South Island, the 
ground was usually depressed from 1 to 5 feet, though 
over a smaller area. 

Jan. 23, 1895. Thunderstorm and Squall. — Shortly 
before 10 a.m., intense darkness and thick fog came 
on suddenly in London, followed abruptly by a sharp 
thunderstorm with a heavy shower of hail, while 
temperature dropped 5° F. and the wind rose suddenly 
from nearly calm almost to gale force. The storm 
was traced across England from Leeds to Sussex ; at 
Bramley near Guildford there was heavy snow and 
great destruction of trees. The thunderstorm was 
followed by a severe frost. 

Jan. 24, 1666. Wind Storm. — Fepys records that 
“ It was dangerous to walk in the street [of London], 
the bricks and tiles falling from the houses that the 
whole streets were covered with them; and whole 
chimneys, nay, whole houses in two or three places, 
bio wed down. But, above all, the pales on London- 
Bridge on both sides were blown away, so that we 
were fain to stoop very low for fear of blowing off the 
bridge. We could see no boats in the Thames afloat. 
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])ut wluit were broke loose, and carried through the 
bridiie, it being ebbing water. And the greatest sight 
of all was, among other parcels of ships driven here 
and tiiere in clusters together, one was quite overset 
and lay with her masts all along in the water, and 
keel a bo ve water . ” 

Jan. 24, 1684. Great Frost. — Under this date 

Evelyn wrote : “ The frost continuing more and more 
severe, the Thames before London was still planted 
with boothes in formal streetes, all sorts of trades and 
shops furnished and full of commodities, even to a 
printing presse. . . . Coaches plied from Westminster 
to the Temple, and from several other staires, to and 
fro, as ill the streetes, sleds, sliding with skeetes, a 
bull-baiting, horse and coach races, puppet plays, and 
interludes, cookes, tipling, and other lewd places, so 
that it seemed to be a bacchanalian triumph, or 
carnival on the vrater.” This frost continued from 
the beginning of December to Feb. 5, and according 
to Maitland’s “ History of London ” a whole ox was 
roasted on the ice near Whitehall. On the Mendip 
Hills the snow was more than six feet deep in places 
and people were buried ; some of it still remained at 
midsummer. This was the winter described in 
“ Lorn a Doone 

Jan. 24, 1926. The Largest Sunspot. — On this day 
the largest sunspot seen in recent years (certainly 
since 1874 when the Greenwich photographic series 
was instituted) passed across the sun’s central 
meridian. The spot, complex in structure, was about 
70,000 miles in length and occupied an area of nearly 
4000 millions of square miles. This region of the sun 
was active in the preceding December, when a large 
spot, only slightly inferior to the great spot of 
January, was also easily seen with the naked eye. 
On Jan. 25 and again on Feb. 22, when the spot had 
diminished, brilliant gaseous eruptions were observed 
spectroscopically. The legion was marked through- 
out by a great extent of bright facuke which persisted 
for more than six months. A magnetic storm, pre- 
sumably related to this active solar region, took place 
on Jan. 26-27, and was followed one synodic solar 
rotation later by another on Feb. 23-25. 

Jan. 25, 1757. Damage by Lightning. — Above 20 
feet of the upper part of the spire of Lostwithiel 
Church, Cornwall, were thrown down and dispersed 
in all directions, and some pieces were found at the 
distance of 200 yards. The vane was thrown down 
and bruised, its socket being rent open “as if it had 
been burst by gunpowder, and in such a manner as 
could not well be occasioned by the fall ”, 


Societies and Academies, 

Londox. 

Royal Meteorological Society, Dec. 18.— J. Edmund 
Clark and I. D. Margary ; Floral isophenes and isakairs. 
It is now possible to compare the annual isophene 
map with the average map and to prepare from it a 
map sliowing for that year the variations from the 
average in ail j)arts of the British Isles. Lines are 
drawn through points of equal variation defining areas 
of real earliness or lateness and are called ‘ isakairs ’ 
(equal unseasonableness). Maps so prepared are more 
instructive than the original isophene maps, for these 
are based on the original observations, which are 
always dependent on altitude, latitude, etc., in addi- 
tion to the changing weather factors. In the isakair 
maj)s these constant influences are removed and the 
relation of weather to plant growth can thus be more 
readily followed. Isakair maps have been prepared 
for every year from 189 1 . They show the general distri- 
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bution and degree of earliiie^s anil latene-- iii I ho tir.-t- 
eight months of each year, and form a uni<|Uo -orios 
for such information, — Sir Gilbert T. Walker : On the 
■mechanism of tornadoes. The prevailiitu idea that 
the area of a tornado is rouLdily verfieal Iia> bei n 
opposed by WAgener, V ho maintained that if i> fieri- 
zontaL In this paper it is urged that while \Veu-eiie!*0 
evidence against a vertical axis is coneiiHjve, he dee-, 
not provide an adequate expkuaition of a hoiizontai 
direction, and that the rotation of I he earl li will witeij 
convergence occurs, set up a spin parailcd to io axi*-. 
This view is supported by the almost uiii\'eivaf anti- 
clockwise rotation of tonimloes in the noilhern h»*mi- 
sphere and, in general, hy the photographi<' v\ idons'e, 
— E. W. Bliss : A study of rainfall in the Wdvi lodic'S. 
The rainfafl in the ea.sterii iskmds of tJu* Indies 

is related to the circulation (»f the North Atlantin 
during the months Mareh to I\lay preca'ding, and is 
deficient when the circulation is more vigorous than 
usual ; there is a close relatiotrshifj with tmupia-at are 
in the Cape Verde Islands, and low tempera! tins tend 
to be followed by deiicient rainfall. In additio!.. tiie 
rainfall in this part of the West Indii'S belong.-, to the 
first group) of the southern oscillation. 

Linnean Society, Dec, llh-- Dame Helen Gwynne- 
Vaughan and Mrs. H. S. Williamson : A <‘unt ribution 
to the study of nutritive lieterothallisiru In Hinuariu 
granulata^ a copropliilous membei’ of theDiscornyeetes, 
nutritive heterothallisin is dissociated with t-he presence 
of a functional oogoiiiiiin. The spores arf* ijK.'ajmble 
of germination until five rnontlis after they are shed : 
they remain viable for a year or more. Siiigle-spore 
cultures produce normal arehiearps, but these fail to 
form ascogenous hyplue. In altout 5Ci j)er cent of 
cases fruits develop where two niunotfiallie strains 
meet. The strains are of two kinds. 4- and Hirice 
each produces oogoiiia, the difference between them 
cannot be sexual. Myeelial fusions are common : wlaui 
they take place between ■ -r and ~ strains, the oogoriia 
in the neighbourhood form ascogenous liyphte and 
develop! into fruits. Tlieir asei cont ain both - and - 
spores, showing that fusion of - and - ! me lei takes 
filace,— F. Howard Lancum : On the eviction-method 
of the cuckoo. Fhotogra])hs of tlie process were 
secured last summer illustrating tlie various stages. 
The average time taken l:»y young cuckoos to effect an 
eviction is three and a half minutes. In the ease 
pfiiotographed, altliouLd) the cuckoo ejeete<J the egg 
many times during the morning, in only one instance 
did it take longer than twenty seconds to do so. Hie 
photographs showeii that the cuckoo insinuated a 
wing underneath the egg and tilted it inward on to its 
hollowed back where it was held by the bircFs wings 
and backward -tilted head . The egg is then puslied up 
the wall of the nest, the cuckoo meanwiuie turning 
its back to it and maiiitaining a firm grip! on the nest- 
material with its feet. Tlie tlirowing-out rnoveinent 
commences by the cuckoo pushing the egg out liack- 
wards with its outspread wings, ancl iinislics with a 
very vigorous push. This cuckoo evicted the same 
egg (which was repilaeed on each occasion) fifteen 
times in an hour. The strength and piersistenee of so 
young a bird (ap!p!roximately thirty -six hours old), 
which could repeatedly evict an egg nearly as heavy 
as itself, climbing an almost pjerpeiidicular wall to do 
so, were remarkable. 

Paeis. 

Academy of Sciences, Dec. 9 : Gabriel Bertrand 
and L. Silberstein : The relative importance of sulpfiiur 
and phosphorus in the nutrition of plants. It has 
been proved in earlier communications that determina- 
tions of sulphur and phosphorus in the ash of pjlants 


114 


NATURE 


is iiab!<* to 'jjive (‘iTonenus figures for the proportions of 
rhesp two elements present in the plant, owing to 
\"ari;ihie losses an ignition. Analyses avoiding this 
soiire(‘ of eiror are therefore given. In estimating the 
sulphur reiniiremeiits of a soil, regard must be had to 
tla* fart that eorisiderahle proportions of it may be 
masked !>y the preseneo of barium. Sulphur must be 
eonsiheitMl as an element to be taken into account in 
the itianurial treatinent of the soil. — E. Mathias : Con- 
t riliution to the study of fulminating matter. Globular 
liglitriing forming holes in the ground. — A. Demoulin : 
The theory of networks. — H. Krebs : The deformation 
of surfaces. — Mandelbrojt and Gergen : Functions de- 
fined by a series of Dirichlet. — D. S. de Lavaud : The 
variations of sensibility of self -tightening brakes on 
motor vehicles. — H. Mineur : The Keplerian move- 
ment disturbed by a field of external gravitation. — P. 
L. Mercanton : The true height of the Beerenberg of 
Jan Mayen. The values obtained for the height of this 
mountain by different observers show large variations. 
Barometric observations in 1921 gave 2276 metres; 
direct measurement with a base line of 1062 metres 
gave 2274 metres. Hence the map due to the Austrian 
expedition of 1882—83 requires correction in this and 
in other distances found in error. — A. Gruvel : A 
fishery map of a part of the western coast of Morocco. 
— T. Takeuchi : Machines which work between two 
radiant sources. — A. Zmaczynski and A. Bonhoure ; 
The boiling point of water as a function of the pressure. 
A development of the apparatus devised by W. 
Swietoslawski for measuring the boiling points of 
water under different pressures. The two electrical 
resistances employed "were standardised over the range 
0‘^-200° C. at the Bureau International des Poids et 
Mesures. Over the pressure range 683-832 mm. of 
mercury, the results foimd were intermediate between 
the results of Holborn and Henning and of Cliappuis, 
the concordance with the observations of the latter 
being close. — A. Guillet ; The use of a galena detector 
in measurements worked with a variable current. — 
Stefan Vencov : The hydrogen spectra obtained by 
electronic shock in a mixture of hydrogen and mercury 
vapour. — Adolfo T. Williams : Spectral terms and 
chemical valency. — R. Lucas and Mile. D. Biquard : 
The influence of temperature and of solvents on the 
rotatory powers of active substances. Data for the 
rotatory power of Z-fenehone, d-cyanocamphor, 
d-anisylcamphor, and dime thy Imaiie ester at various 
temperatures and also in different solvents. In these 
cases it is not possible to account for the variations 
of the specific rotatory power by the hypothesis of the 
existence of only two active forms. — Georges Fournier 
and Marcel Guillot : The radiation responsible for the 
raising of the absorption curves relative to radium 
(D+iJ). — F. Bourion and E. Rouyer : Boiling point 
study of the molecular equilibrium of resorcinol in 
solutions of calcium chloride. — M. Bourguel and Mile. 
V. Gredy : The mechanism of catalytic hydrogena- 
tion. — H. Pelabon : The action of iodine vapour 
on phosphorus vapour. The volatility product. — E. 
Herzog and G. Chaudron : The alteration of the 
mechanical properties of sheets of duralumin after 
corrosion by sea water. The pinholes produced in the 
duralumin by attack by sea water reduce the elonga- 
tion, but do not sensibly reduce the breaking load. 
— Andre Job and Georges Champetier : The fixation 
of acetylene by phenylmagnesium bromide in the 
presence of ferric chloride. — G. Dedebant : Mathe- 
matical contribution to the analysis of the field of 
pressure. — C. Dauzere : The formation of electrical 
charges in storms. A discussion of Simpson’s theory 
of rain, with special reference to the cause of the 
positive electrical charge. — A. and G. Hamel ; The 
heterogamy of Lola lubrica (Cladophoraceae).— Paul 
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Dop : Two ne\¥ genera of Bignoniaceae of Tonkin. — 
N. Wagner : The evolution of the chondriome in the 
seeds of Phaseolus midtifiorus, — Jean Mercier : Obser- 
vations on the Psammechinus miliaris of the bay of 
the Seine. — Mme. Y. Khouvine, E, Aubel, and L. 
Cheviiiard : The transformation of pyruvic acid into 
lactic acid in the liver. 

Sydney. 

Linnean Society of New South Wales, Nov. 27. — 
F. H. S. Roberts : A revision of the Australian Bom- 
byliidse (Diptera) (Pt. 3). This paper deals with the 
lesser subfamilies. — R. Broom ; On some recent new 
light on the origin of the mammals. Additional light 
is thrown on the |3roblem by a recently discovered 
specimen from Lady brand, Orange Free State, from 
the Cave Sandstone, of Rhaetic or Lower Jurassic 
age. The new animal is a small mammal-like creature 
about the size of a rat, but with relatively large head 
and a long tail. Together with Karoomys^ Pachy- 
genelus and Tritheledon, it is placed in the new sub- 
order. — W. F. Blakely : A further contribution to our 
knowledge of the flora of New South Wales. This 
paper deals with the description of six new species of 
plants, one of each of the following genera : Correa 
(Rutacese), Bertya (Euphorbiacese), Lasiopetalum 
(Sterculiaceas), Kunzea (Myrtacese), Prostanthera 
(Labiatse) and Goodenia (Goodeniacege). — W. L. 
Waterhouse: Australian rust studies (Pt. 1). Teleuto- 
spore germinations of Puccinia graminis tritici E. and 
H. occur over a more extended period than had been 
previously determined. The secidial stage has been 
produced repeatedly, but on no occasion by P. 
graminis tritici 43. Profound alterations in the re- 
actions produced in seedlings by forms of P. graminis 
tritici and other rusts may be brought about by 
altering the environmental conditions in the plant 
house. In Australasia there have been found seven 
naturally occurring physiological forms of wheat 
stem-rust, and five of oat stem-rust, together with 
two forms of P. triticina. Certain grasses have been 
shown to be important hosts of cereal rusts. Evidence 
has been obtained pointing clearly to the fact that 
rusts over-summer in the uredospore stage on ‘ volun- 
teer ’ cereals as well as on grasses. — A. L. Tonnoir : 
Australian Mycetophilidse. Synopsis of the genera. 
A review of the Australian Mycetophilid fauna to 
date, A list of the genera is given, ten being described 
as new and the total recorded for the different States 
being brought to forty-seven. A peculiar adaptation 
of the palpi as prehensile organs in one species is 
described, as well as a ease of mimetic resemblance of 
I a Mycetophilid to a Hymenopteron. 

Washington, D.C. 

National Academy of Sciences (Proc., VoL 10, No. 10, 
Oct. 15). — P. W. Bridgman : (1) On the application 
of thermodynamics to the thermo-electric circuit. By 
a rearrangement of the argument, the equations of 
Kelvin for this circuit can be deduced rigorously from 
thermodynamics without assuming the justifiability of 
neglecting the effect of necessary irreversible processes. 
—( 2 ) On the nature of the transverse thermo -magnetic 
effect and the transverse thermo-electric effect in 
crystals. There is a fundamental difference in sign 
in the relations connecting the Ettingshausen with 
the Nernst coeffieient and their crystal analogues. — 
F. Zwicky : On the red shift of spectral lines through 
interstellar space. A qualitative, theoretical dis- 
cussion of a new effect of masses upon light which is a 
sort of gravitational analogue of the Crompton effect. 
It offers an explanation of the high receding velocities 
of very distant nebula?.. — E. L. Hill : Relative inten- 
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.cities in nuclear spin multiplets. theoretical dis- 
cussion. — M. S. Vail art a : On Einstein’s unified field 
ct|Liations and the Schwarzschild solution. — Charles 
E. St. John : Elements in the sun. Of the 92 possible 
elements, 90 have been found in the earth and 58 in 
til© sun’s atmosphere. There are many faint lines 
and several strong ones in the solar spectrum as yet 
imidentified. Some of the strong lines are probably 
due to common elements, and since corresponding lines 
are not produced in laboratory, their presence suggests 
exceptional conditions of excitation.- — Alfred]. Lotka : 
Biometric functions in a population growing in accord- 
ance with a prescribed law. — J. L. Walsh : Boundary 
values of an analytic function and the Tchebycheff 
method of approximation. — N. Wiener and M. S. 
Vallarta : On the spherically symmetrical statical 
field ill Einstein’s unified theory : a correction. 
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Canada. Department of Mines: Mines Branch. Memoir 157: Pre- 
iiniinary Report on Woman River and Ridoiit Map- Areas, Sudbury Dis- 
trict, Ontario. By R. C. Emmons and Ellis Thomson. (No. 2191.) Fp. 
ii-l-30. 10 cent.s. Memoir 159: Bear River and Stewart Map- Areas, 
Cassiar District, B.C. By G. Hanson. (No. 2197.) Pp. iv-i-S4. 20 
cents. (Ottawa : F. A. Acland.) 

Canada. Department of Mines ; National Museum of Canada. Bulletin 
No. 56 : Annual Report for 1927. Pp. 107. (Ottaw’a: F. A. Acland.) 

The Journal of the Institution of Electrical Engineers. Edited by P. F. 
Rowell. Vol. 6S, No. 396, December. Pp. OO + ^ixxviii. (London : E. 
and F. N. Spon, Ltd.) lOif. (id. 

The Journal of Dairy Research. Edited for the Dairy Research Com- 
mittee of -the Empire Marketing Board by Dr. R. Steiihou.se Williams, 
yol. 1, No. 1, November. (Published half-yearly.) Pp. 110. (Cambridge: 
At the University Press.) 10s. net. 

Armais of the (Mededelingen van het) Transvaal Museum. Vol. 13, Part 
3, IS December. Fp. 123-215. Vol. 13, Part 4, IS December. Pp. 127-41S. 
(Cambridge : Printed at the University Presss.) 

Catalogue of the Twentieth Annual Exhibition of Eh^ctrieal, Optical and 
other Physical Apparatus, January 7, S, and 9, 1930. Pp. 152-fxxxii. 
(London: The Physical Society and the Optical Society.) 

The Royal Air Force Quarterly : embodying also the Royal Australian 
Air Force, Royal Canadian Air Foi'ce, New Zealand Air Force, and South 
African Air Force. Edited by Squadron-Leader C. G. Burge. \'’ol. 1, No. 
1, January. Pp. xlviii-f 234-1-21 plates. (London : Gale and Polden, Ltd.) 
7s. 6d. net. 

British Industries Fair, 1930, Olympia, London, W,14, February 17th to 
2Sth. Organised by the Department of Overseas Trade. Special Overseas 
Advance edition. Pp. xvi-f-376-f Ad. 174-f Ad. xx, (London; Department 
of Overseas Trade.) 

Transactions of the Institute of Marine Engineers, Incorporated. 
Session 1929, December, Vol. 41. Pp. 787-883. (London.) 

Journal of the Chemical Society. December. Pp. vd- 2661-2981 -j-x. 
(London.) 

Conference of Empire Meteorologists, 1929 : Agricultural Section, 1 : 
Report. Pp. 16. Is. net. 2 : Papers and Discussions, Pp. 30S. ls.net. 
British Agricultural Meteorological Scheme : Observers’ Hamibook. Pp. 
34. (London : Ministry of Agriculture and Fisheries.) 

The South-Eastern Naturalist and Antiquary : being the Thirty-fourth 
Volume of Transactions of the South-Eastern Union of Scientific Societies, 
including the Proceedings at the Thirty-fourtli Annual Congress, held at 
Brighton, 1929. Edited by A. F. Ravenshear. Pp. Ixiv-pllO. (London.) 
&S. net. 

Foreign. 

Ministerio da Agricultura, Industria e Commereio. Annnario publi- 
cado pelo Observatorio Nacional do Rio de Janeiro para o anno de 1930. 
(Anno 46.) Pp. xvi-{-296. (Rio de Janeiro.) 

Publications of the Allegheny Observatory of the University of Pitts- 
burgh. Vol. 7, No. 3 : Photographic Pliotometry with the Thirty-inch 
Thaw Refractor. The liight Curves of Sixteen Eclipsing Variables. By 
Frank C. Jordan. Pi). 125-193. (Pittsburgh, Fa.) 

Union Geodesiqiie ot Geophysuiue Internationale: Section de Magne- 
tisme et Electricite terrestres. Bulletin No. 7 : Comptes rendus de 
rAssemblee de Prague, September 1927. Imprimes par les soins de Cli. 
Maurain. Pp. xii-f269, (Paris; Les Presses uni versitaires de France.) 

Suomen Geodeettisen Laitoksen Julkaisuja : ..Veroffentlichungen de.s 
Firinischen Geodiitischen Institutes. No. 12 : ttber die Elliptkitat des 
Erdii(iufitors, Von W. Heiskanen. Pp. IS. (Helsinki.) 

University of California Publications in American Archaeology and 
Ethnology. Vol. 27: A Grammar of the Wappo Language. By. Paul 
Radin. Pp. viii-fl94. (Berkeley, Calif.: University of California 
Press ; London : Cambridge ; At the University Press.) 2.50 dollars. 

Smithsonian Miscellaneous Colleetions. Vol. SI, No. 14: Prehi.storic 
Art of the Alaskan Eskimo. By Henry B. Collins, Jr. (Publication 
3023.) Pp. 52 -j- 24 plates. Vol. 82, No. 3: The Radiation of the Planet 
Earth to Space. By C. G. Abbot. (Publication 3028.) Pp. 12-}- 2 plates. 
(Washington, D.G. : Smithsonian Institution.) 

U.S. Department of Commerce : Bureau of Standards. Miscellaneous 
Publication No. 102 : Annual Bexjort of the Director o the Bureau of 
Standards to the Secretary of Commerce for the Fiscal Year ended June 
30, 1929. Pp. iv-psi. (Washington, D.C. : Government Printing Office.) 
10 cents. 
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The Salermo Process; Indmstrial Fuel.> from (‘os’ by Low Tt“ruprrat::re 
Distillation. Pp. 57. (London : Salmnio. I. fd.) 

Catalogue of Fine Chemical Pio«lucts for latijoiid'-ry l%e: iueluuir.g 
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Diary of Societies. 

FRIDAY^ JANU.XRY 17. 

London Society (at Royal Society of Arts), at 5.— F. W, Pai'ker : London’s 
Parks and Open Spaces. 

Royal Society of Medu'INE (Balneology Sectiitn), at 5. — I n*. V. Ceates: 
Tissue Reaction in Rheumatic Disorders, witli Partiealar Rffer*;tice to 
Subcutaneous Nodules. 

British Institute of Radiology (Medical Members), at 5.— Radiology in 
Bone and Joint Diseases. 

Society of Chemical Industry (LiverpOi,*! Section) (at Liverpool Uni- 
versity), at 6.— Prof. E. 0. C. Baly : Tfie x\.ctivated Sludge Process for 
Seivage Disposal. 

Society of Dyers and Colourists (Manchester Seeti«,m)(at Manchester), 
at 7.— W. Kershaw ; Faults in Textiles. 

Institution of Mechanical Engineers (Informal Meeting), at 7.— 
T. Walley: The Pooling of Experience—a Function of liu* institution. 

Royal PhotookxIphic Society of Great Bi;3ITA1'N (Pictorial Group-— 
Informal Meeting), at 7.— J. D. Johnston : Photographic Con ven lions. 

Electrical Development Association (at Royal Society of Arts), at 
7.30.— 0. H. Smith: Domestic Ihjt Water. 

Junior Institution of Engineers (informal Meeting), at 7.30. — G. 
Andre w-Marshall : London’s Water Supply. 

Royal Society of Medicine (Ob.stetrics and Gynu-cology Secthm). at 8.— 
Dame Louise Mellroy and Miss Iri.s Ward : Three Cases Iniper- 
forate Hymen occurring in one Family,— Dr. J. li. Hannan : Z<.mieil- 
Ascheim Tests for Pregnancy.— Prof, J. P. .Maxwell; Further Sr!idie.s 
in Osteomalacia. 

Royal Society of Medicine (Electro-Therapeutics Section), at 8.30.— 
J. Anderson : Cutting Currents. ^ 

Society of Chemical Industry (South "Wales Section) (jointly with 
Local Section of Institute of Cliemistry) (at Tiiomas’ Cafe, Swansea).— 
J. F. J. 'Dippy: The Geochemistry of Coal and the Natural Hydro- 
carbons. , 

Society of Dyers and Coloubist.s (London Section).— li. Cuiyton: 
Lake Colours — Manufactiu’er and Users. 

Society op Dyers and Colourists (Scottish Section).— J. G. Gimndy: 
Colours Suitable for Hosiery and Tweeds. _ 

Paper Makers’ As.sociation (Technical Section— London Division) (at 
Connaught Rooms, Great Queen Street, W.C.). 

Paper Makers’ Association (Technical Section— Northern Division) (at 
Engineers’ Club, Manchester). - T. T. Potts : The Pw-meability of Paper 
to Air. 

. SATUBDAF, January IS. 

Physiodogicai. Society (at King’s Collegt?), at 3. — Proi. J, Barcroifc and 
J. J. Izqivierdo; The Effect of Temperature on the Pulse Rates of the 
Frog and Cat respectively.-Pruf, J. Barei-oi't and F. Verzur: The 
Effect of Temperature on the Pulse Rate of Man.— L. E. Bayhss and 
A. R. Fee: A Flow Recorder and Automatic Pump CoutroL— Prof. J. 
Mellanby; The Isolation of Prothrombase from Mammalian Blood.— 
Prof. R. J. S. McDowall : Vagu.s Restraint as a Rebound Phenomenon. 
— H.’ W. Kinnersley and Prof. R. A. Petei\s : Local Lactic Acidosis 
Accompanying Symptoms of Opisthotonus in the _ Pigeon.— IL R. 
Curtis: Adrenaline and Related Amines. — S. Wright: Action of 
Ergotamine on Vasomotor Reflexes.— C. Hey mans and J, J. Boiiekaert : 
Sinus Caroticus and Respiratory Riitiexf's, Cerebral Blood Flow and 
Respiration, Adrenaline Apnaia,— R. G. Gar-ry : ‘Amytal’ and the 
Inhibitory Action of the Vagus on the Heart.— J. A. Hewitt : Proto- 
zoan Parasites in Human Heart Muscle.— B. Sarkar: The Use of 
Iron and Tannic Acid as a Tis.sue Stain.— A. D. Macdonald and E. D. 
McCrea; Observations on the Actions of the Nerves to the Bladder.— 
Bmmmtmtions :~-Prot, R. J. S. McDowall : (a) The Use of the Vertebral 
Clamp - ( 5 ) Central Sympathetic Stimulation ; (c) A Convenient Method 
of Obtaining a Low Potential Current for Class Purpo.ses; (d) On the 
Making of Tambours.— Prof. R. J. S. McDowall and A. Shore: The 
Action of Adrenaline on Perfused Pulmonary Vessels.— B. Finkleman : 
A Simple Inhibitory Nerve Smooth Muscle Preparation.— F. R. Curtis : 
The Interaction of Adrenaline and Ephedrine.- S. Wright and H. A. 
Bulman : Intestine of Cat following X-Radiation.— M. Pratt and E. B. 
Wright: Quantitative Estimation of Photosynthesis.— Elizabeth C. 
Eaves: The Fields of Vision for Colours of Normal and Colour-blind 
Students.— J. A. Hewitt : Sarcocystis in Cardiac Muscle.— B. Sarkar : 
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Hfaint’d hy fron ami Tannic Acid. — F, W. R. Brarnbeil and 
51. All'uihon : Variation in the Ninnbei’ of Acidophil Cells in the 
Anf-rrior of the Pitr.itary of Adult Female Rabbits. 

A'r.K.soN 'rKX'i'itJ'. Soi'iET'k' (iit Pfestou Technical School). — C. A. Har- 
riiiyt on : 1 i ny ’of Fancy Fa ])ries. 

MONDAY, January 20. 

VitTojuA Insti'ittc (at. Ceritra! BoiUlings, Westminster), at 4.30. — Lt.- 
C-il. L. n.'ivi. H : Scicntilic iUseoveries and their Bearing on the 
Biblical Accouiif of tiie Noachiari Deluge. 

Rovai. GRMOiiAi'inr-.u. SociETv (at Ltnvther Lodge), at 5.— Lt.-Col. 
!i. C. F. Schoiahe-’g: Climatic Conditions in the Tarim Basin. 

Institutiox of Electrical Enginekks (Mersey and North. Wales (Liver- 
Centre) (.jointly with Lixerpool En.gineering Society) (at Liver- 
pool Lrriiversit,y), at 7. —Discussion on Low-Temperature Carbonisation 
of Fuel, v.’ith Special Refei encc to its Combination with the Production 
of Ele-ctricit^L Introductory Papers by B. H. Smythe and E. G. 
Weeks (English Praetiee), and S. McEwen (American Practice). 

iNSTiTUTirjN OR Eleotrigal ENGINEERS (South Midland Centre) (at 
Birmingham L’'i]ivf'rsity), at 7.— T. W. Ross and H. G. Bell: Recent 
Developments in the. Protection of Three-Phase Transmission Lines 
and Feeders. 

iNSTiTUTittN OF Mecuanical ENGINEERS (Graduates’ Section, London), 
at 7.-— 0. S, Xock : Modern Methods of Speeding-up Railway Traffic. 

Institution of Automobile Engineers (Glasgow Centre) (at Royal 
Teclmical College, Glasgow), at 7.30.— -Dr. B. P. Haigh: The Relative 
Safety of Mild and High-Tensile Steels under Alternating and Pulsating 
Stresses. 

Bradford Textile Society (at Midland Hotel, Bradford), at 7.30.— 
D. R. H. Williams : Costing from a Manufacturer’s Point of View. 

Huddersfield Textile Society (at Huddersfield Technical College), at 
7.80.— Dr. S. G. Barker : Recent Developments in Woollen Yarn Manu- 
facture, including Carding and Spinning. 

Royal Society of Arts, at S.— H. J. L. Wright: Three Master Etchers: 
Rembrandt, Meryon, Whistler (Cantor Lectures) (1). 

TUESDAY, Janu.ary 21. 

Royal Institution of Great Britain, at .5.15.— Dr. F. W. Aston : 
Isotopes (1). 

Royal Statistical Society (at Royal Society of Arts), at 5.15.— B. 
Ellinger : Japanese Competition in the Cotton Trade. 

Society of Chemical Industry (Birmingham and Midland Section) (at 
Chamber of Commerce, Binningham), at 6.80.— E. J, Dobbs : Chrome 
Plating. 

London Natural History Society (at Winchester House, E.C.), at 
6.30.— W. G. Freeman : Trinidad. 

Institution of Electrical Engineers (Ea.st Midland Sub-Centre) (at 
Loughborough College), at 6.4.5. — L. C. Grant: The Breaking Perform- 
ance of High-Pow'er Switchgear and of a New Form of Quebched-Arc 
Switch. 

Institution of Electrical Engineers (North-Western Centre) (at 
Engineers’ Club, M'anche.ster), at 7.— B. A. G. Churcher and A. J. 
King : The Analysis and Measurement of the Noi.se emitted by 
Machinery. 

Institution‘Of Heating and Ventilating Engineers (Associate Members’ 
and 'Graduates’ Section) (at Milton Hall, Manchester), at 7.— R. Sutcliffe : 
Air Conditioning for Cotton Mills. 

Illuminating Engineering Society (at Royal College of Music, South 
Kensington), at 7.— C. H. Ridge : The Art of Stage Lighting. 

Manchester Athen^um Textile Society (at Manchester Athenamm), 
at 7.— L. G. Larmuth : Artificial Siik. 

Royal Photographic Society of Great Britain, at 7.— Capt. G. 1. 
Finch : Mountain Shots in Kodacolor. 

Institution of Automobile Engineers (Coventry Graduates’ Meeting) 
(at Broadgate Cafe, Coventry), at 7.15.— L. Hathaway: Preparation of 
an Engine for Production. 

Institution of Automobile Engineers (at Engineering and Scientific 
Club, Wolverhampton), at 7.30.— T. W. Cooper : Roller Bearings. 

Institution of Electrical Engineers (North Midland Centre) (at 
Albert Hall, Leeds), at 7. 30. —Capt. P. P. Eekersley : Broadcasting by 
Electric Waves (Faraday Lecture). 

Sheffield Metallurgical Association (at 198 West Street, Sheffield), 
at 7.30.— G. Stanfield ; Temperature Distribution and Stress Effects in 
Heating and Cooling of Masses. 

Leicester Literary and Philosophical Society (Chemistry Section) 
(at College of Technology, Leicester), at 8.— M. P. Applebey : Manu- 
facture of Synthetic Nitrogen. 

Royal Institute of British Architects, at 8.30.— Presidential Address 
to Students, 

WEDNESDA Y, January 22. 

Royal Society of Medicine (Comparative Medicine and Surgery 
Section.s), at 5.— Discussion on Actinomycosis Common to Man and 
Animals. 

Geological Society of London, at o. SO.— Prof. J. W. Gregory, Dr. Ethel 
Bobbie Currie, Dr. J. Weir, Dr. S. Williams, and Dr. G. W. Tyrrell : On 
the Geological Collection from the South (IJentral Sahara made by Mr. 
Francis Rudd.— J. V. Harrison : The Geology of some Salt-Plugs in 
Laristan (South Persia). 

Institution of Automobile Engineers (Manchester Centre) (at 
Engineers’ Club, Manchester), at 7. — H. K. Whitehorn : Petrol- 
Electric Vehicle Charaeterstie.s. 

North-East Coa.st Institution of Engineers and Shipbuilders 
(Graduate Section) (at Newcastle-upon-Tyne), at 7.15. — R. Harding: 
The Psychology of the Shipbuilding Industry. 

Royal Society of Arts, at 8.— G. Stone: Observations on the Mining 
Laws of the British Empire. 

THURSDAY, January 23. ' 

Royal Society, at 4.30.— Lord Rayleigh: Normal Atmospheric Disper- 
sion as the Cause of the ‘ Green Flash ’ at Sunset, with Illustrative 
Experiments.— Dr. F. W. A.ston : The Photometry of Mass-Spectra 
and the Atomic Weights of Krypton, Xenon,, and Mercury,— Prof. 
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O. IV. Richardson : A New Conne.xion between the Absorption 
Spectrum of Hydrogen and the Many Lined Spectrum.— Dr. P. A. M. 
Dirac : A Theory of Electrons and Protons . — To be read in title only 
R. V. Southwell and L. Chitty : On the Problem of Hydrodynamic 
Stability. I.— P. J. Daniell ; The Theory of Flame Motion.— N. K. 
Adam and Dr. O. Rosenheim: The Structure of Surface Films. 
Part XIIL— P. C. Johansen: Flow through Pipe Orifices at Low 
Reynolds’ Numbers. — W. B, Pleass : Some Physical Conditions Affect- 
ing the Setting of Gelatin and the Bearing of the Results on the 
Theory of Gel Formation.— N. F, Mott: The Collision between Two 
Atoms. — C, 0. Tanner and Prof. I. Masson ; The Pressure of Gaseous 
Mixtures. III.— F. J. W. Rougliton : The Time Course of the Heat 
Effects in Rapid Chemical Changes. Parts L and II. — E. T. Hanson : 
Diffraction. — C. E. Marshall ; A New Method of Determining the Dis- 
tribution Curve ofPolydisper.se Colloidal Systems. Parts 1. and II.— 
N. K. Adam : Structure of Surftice Films. XIV.— Prof. E. V. Appleton : 
Some Measurements of Equivalent Height of the Atmo.spheric ionised 
Layer.— T. E. Stern : Some Remarks on the Conduction of Electricity 
in Metals and upon Allied Phenomena,— A. Harvey ; The Zeeman 
Effect in the Band Spectrum of Helium 11.— N. F. Mott : The Wave 
Mechanics of a- Ray Tracks. 

Linnban Society of London, at 5. 

Royal Institution of Great Britain, at 5.15.— Prof. H. A. Harris : The 
Growth of Children in Health and Disease (1). 

Institution of Electrical Engineers, at 6. — L. C. Grant : The Breaking 
Performance of Pligli-Power Switchgear and of a New Form of Quenclied- 
Arc Switch. 

Royal Aeronautical Society (at Royal Society of Arts), at 6.30.— 
PI. B. Howard : Certificates of Airworthiness, 

Institution of Electrical Engineers (Irish Centre— Dublin) (at Trinity 
College, Dublin), at 7.45.— Lt.-Col. S. E. M,onkhoiise and L. C. Grant : 
The Heating of Buildings Electrically by means of Thermal Storage. 

Royal Society of Medicine (Urology Section), at 8.30.— A. Clifford 
Morson : The Pathology and Treatment of Carcinoma of the Penis. 

IN.STIT 0 TE OF RUBBER TECHNOLOGISTS (at Manchester Cafe, Ltd,, Man- 
chester). — B. D. Porritt : Some Aspects of Standardisation. 

In.stitution op Welding Engineers (at Birminghiim), — C, A. Hadley : 
Modern Improvements in Resistance Welding Miichines. 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil).— B. L. 
Martin : Wapiti Steel Wing Construction. 

FRIDAY, January 24.' 

Physical Society (at Imperial College of Science), at 5. — J. M. Nuttall 
and E. J. William.s : A Method of Examining Stereoscopic Photographs. 
— S. E. Green : The Photograiihy of Fabry and Perot Interferometer 
Fringes by the Use of a Simple Optical System. — Miss W, A. Leyshon : 
Characteristic of Discharge Tubes under ‘ Flashing ’ Conditions, as 
Determined by the Use of a Cathode Ray Oscillograph.— Demonstra- 
tion by W. E. Doran of a pH Apparatus. 

Institution of Mechanical Engineers, at 6. — E. Watson Smyth : 
General Operating Experiences with the first ‘ Wood ’ Steam Generator. 

North-East Coast Institution of Engineers and Shipbuilders (at 
Newcastle-upon-Tyne), at 6. — R. A. MacGregor: P’ailure of Steel 
Forgings and Castings through Fatigue. 

Institution of Chemical Engineers (at Institution of Civil Engineers), 
at 6,30. — Dr. H. Levinstein : Filins and Fibres derived from Cellulose 
(Lecture). 

Junior Institution of Engineers, at 7.30.— W. J. Rees : Refractories for 
Steam-raising Furnaces. 

Leicester Te.xtile Society (at Victoria Hall, Leicester), at 7.30.— 
F. Willis : Knitted Footwear. 

Textile Institute (Lancashire Section) (at Harris Technical Institute,. 
Preston), at 7.30.— J. Starkie : The Weaving of Artificial Silk. 

Royal Society op Medicine (Epidemiology Section), at 8.— Dr. G. P. _ 
Oro'wden : Industrial Efficiency and Fatigue. 

Royal Institution of Great Britain, at 9. — Sir William Bragg : Cellu- 
lose in the Light of the X-Rays. 

SATURDAY, January 25. 

Royal Institution of Great Britain, at 3.— Prof. R. W. Chambers : 
Sir Tliomas More and His Friend.s (1). 

British Association of Managers of Textile Works (at Manchester 
Athemeum), at 6.30. — F. H. Smith : Foreign Y'arn Business. 

PUBLIC LECTURES. .. " ' : 

FRIDAY, Janua,ry 17. 

University College, at 5,— G. P. Wells: Comparative Physiology. 
(Succeeding Lectures on Jan. 24, 31, Feb, 7, 14, 21, 28, Mar. 7, 14,. 
and 21.) 

MONDAY, January 20. 

University College, at 5. — Prof. A. V. Hill : Oxygen and the Recovery 
Process in Muscle and Nerve. (Succeeding Lectures on Jan. 27, Feb. 3 
and 10.) 

TUESDAY, January 21. 

King’s College, at 5. — Dr. S. Wright : Physiology of Posture and Move- 
ment. (Succeeding Lectures on Jan. 28, Feb. 4 and 11.)— At 5.30,— 
Dr. G. H. Lobban : Bridges and Bridge-Construction. (Succeeding 
Lectures on Jan. 28 and Feb. 4.) 

University College, at 5. — Prof. S. Radhakrishnan : An Idealist Philo- 
sophy of Life (Hibbert Lectures). (Succeeding Lectures on Jan. 22, 28, 
and 29.)— At 8,15.— Miss E. Jeffries Davis : How London became the 
(Capital of England. (Succeeding Lectures on Jan. 28, Ifeb. 4, 11, 
and 18.) 

WEDNESDAY, January 22. 

University College, at 5.30,— J. H. Helweg: Northern Mythology. 
(Succeeding Lectures on Jan. 29 and Feb. 5. 

SATURDAY, January 25. 

Horniman Museum (Forest Hill), at 3.30. — H. Harcoiirt: Thiiig.s Old and 
New from India’s Treasury, 
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CONTENTS. 

PAGE 

Rationalisation. By Dr. C. Delisle Burns 

.117 

Agricultural Science and Grassland . 

. 119 

Pliny as a Chemist. By E. J. H. 

. 121 

Cicadas. By A. D. I. .... 

. 122 

Our Bookshelf ...... 

Letters to the Editor : 

. 123 


The Identity of the Colloidal Particles in Soap 
Sols and Jellies. — Dr. M, E. Laing McBain and 
Prof. James W. McBain, F.R.S. . . . 125 

The Classification of the Primates. — C, Tate 

Regan, F.R.S .125 

Evolution and Evidence. — ^Major Leonard Darwin 126 
Gaseous Combustion. — Prof. W. T. David and 
W. Davies . . ..... 127 

The Mechanism of Electrolytic Rectification. — 

Malcolm E. MacGregor 128 

Globular Lightning. — Prof. E. W. Marchant . 128 

Periodicity of Leaf-fall in Singapore. — R. E. 

Holttum . . . . . . . 129 

A First Order Solid Phase Reaction. — Dr. Bernard 
Lewis and Dr. Hans-Joachim Schumacher ^ . 129 

A New Relativity Theory of the Unified Physical 
Field.— William Band . . . . . 130 

Aucuba or Yellow Mosaic of the Tomato Plant : 
Reaction of Infected Juice.— Dr. W. F. Bewley 

and Bernard J. Bolas 130 

The Vapour Density of Sodium. — Prof. W. H. 

Rodebush . * . . . . . 130 

Native Policy in South Africa. — G. W. Grabham 131 
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Rationalisation. 

T O be reasonable may seem,, to the follower of 
custom, to involve a disturbing rashness : 
and to be scientific may seem to imply an unneces- 
sary exactness wdiere 'hit or miss ’ has been the 
method used. Thus in Great Britain rationalisa- 
tion may appear to be either revolutionary or too 
meticulous ; although it is only the inevitable 
result of the advance in industrial methods which 
has occurred during the past twenty, years. Words 
have a mythological power. In German ' pure 
reason’ is admired; and the Germans seem to 
have invented the noii-psychologicai, industrial, 
use of the word ' rationalisation In tlie United 
States, because there men revere ' science ’ — with 
little understanding of it— the phrase first used for 
the new policy was ' scientific management ’. In 
general, as Mr. Urwick shows in his book, “ The 
Meaning of Rationalisation ”, this name for an 
industrial policy implies the application of the 
exact methods of science to the organising of pro- 
duction. In its primitive form this policy involved 
only Taylor’s plan for studying the movement of 
workers in machine-production, for the purpose of 
eliminating unnecessary effort ; but no^w the policy 
of rationalisation involves also (1) scientific re- 
search on materials, machinery, and sale-methods, 
and (2) scientific or ' exact ’ replanning of the 
managerial and financial organisation of an enter- 
prise, leading in many cases to amaigaiiiation of 
enterprises. 

As an example of the need for reorganisation 
after a period of unorganised growth, mention may 
be made of a particular enterprise wRicli has greatly 
expanded in the past twenty years : On investiga- 
tion, the managing director of the firm in cpiestion 
found that his office was sending about 300 orders 
for stationery during the year to about 30 different, 
firms. The incidental waste of energy and money 
affected the cost of production ; but the system 
was the result of 'accretion’ without 'design’. 
Still more costly waste occurs in the iron and steel 
processes which some firms have inherited ; and 
in methods of distribution the w^aste incidental to 
changes in the places wffiere people live and changes 
in their habits are obvious in our streets. Of the 
need for thinking and for replanning traditional 
methods there is no doubt : the only common doubt 
appears to be how far we should carry our thinking. 
Scientific research is clearly desirable, for the 
days of chance discovery of material or processes 
are probably over. But research on an adequate 
scale is too costly for small enterprises and therefore 
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research is one of the reasons for more inclusive 
ofcraiiisations. The results of research on dyes have 
been discussed by M.'r. James Morton in his recent 
paper, read before the Royal Society of Arts, on 

Fast Dyeing and Dyes The Department of 
Scientific and Industrial Research provides some 
of the needs which are more generally supplied in 
Ctermany and the United States by large industrial 
organisations, indc)peiideiit of the State. 

Again, it is generally agreed that new machinery 
or new processes will reduce the cost of production ; 
and rationalisation may therefore increase pro- 
ductivity, with less efoiT on the part of the worker 
and lower ‘ overhead charges b even when the new^ 
machinery is expensive. In the Clyde engineering 
and shipbuilding trades, the same production as in 
1914 can now be obtained with only about 60 per 
cent of the labour. There w^as an indication of 
the new situation wRen an engine was placed in a 
ship in one afternoon, w'hich it would have taken 
three weeks and perhaps six times the number 
of men to place in a ship in 1914. Similarly, in 
the United States automatic electro-pneumatic 
systems of freight-car control have eliminated 
switchmen. Seven men used to operate trains 
in the New York subways : now with automatic 
controls one motorman and one guard compose 
the crew. The Boston and Maine railroad has a 
freight-handHng mechanism to take care of a 
million freight-cars a year. Switchmen and brake- 
men are eliminated. One skilled man in a tower 
directs the process. It saves the labour of four 
hundred workers.” Such is the descriptive ex- 
ample given in Mr. Stuart Chase’s '' Men and 
Machines 

From one point of view this process looks like 
an elimination of "waste or of unnecessary effort : 
and thus it is connected with the elimination of 
unremunerative plant, which, as the Times City 
notes on Dec. 17 expressed it, has become 
obsolete through the rapid march of science 
The same notes continue : “ the bankers must 
bear some share of the responsibility for the slow- 
ness vith which the principles of rationalisation 
have been practised ” — ^they continue to give 
financial facilities to obsolete processes. How 
many balance-sheets include values for assets that 
are really worthless ? Thus rationalisation comes 
to mean " facing facts ’ and eliminating waste plant 
and deleting mythical ‘ capital as well as dis- 
missing unnecessary labour. 

It is here that a new aspect of rationalisation 
appears, which is being studied by the International 
Industrial Relations Association, which exists for 
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the promotion of satisfactory human relations in 
industry. Passing beyond the old ‘ scientific 
management ’ into what is now known as ‘ in- 
dustrial psychology in the work of our own 
National Institute of Industrial Psychology, Miss 
Mary van Kleeck, of the Russell Sage Foundation, 
and other observers, have shown that more skilful 
management of men is essential to true rationalisa- 
tion. Heav}^ manual labour is being decreased and 
machine-minding is becoming commoner, which 
I may produce 'Robots A new type of worker 
I in industry is arising ; and the old type of foreman 
! and manager is already obsolete. Again, the con- 
traction of employment in the older processes is 
I causing unemployment among the older men and 
w^omen and the new processes are taking up the 
young. Evidently new psychological problems are 
involved in rationalisation. 

I In this connexion the establishment of the 
Institute of Industrial Administration is important.^ 
Evidently we cannot afford to trust to the appear- 
ance at the right moment of ' heaven-sent ’ man- 
agers ; for the management of men and the 
organisation of production require training, and 
we are now in the position of being able to use 
exact knowledge of methods. In spite of differences 
in different trades and different traditions in dif- 
ferent enterprises, there are some common factors 
in all industrial management. Rationalisation 
impHes the use in each enterprise of the knowledge 
of these common factors ; but many employers 
and directors are still at the mental stage of those 
older teachers, who distrusted training for teachers 
on the ground that a teacher was born and not 
made. The trouble is that an insufficient supply 
of natural ’ teachers is born ; and Nature supplies 
the art by wffiich the deficiencies of Nature are 
amended. So traiiiing and a test of competence are 
required for the supply of competent ' executives ’ 
in industry. 

There is, however, one of the most fundamental 
problems which the advocates of rationalisation and 
its practitioners are not considering. The increase 
of productivity with less labour employed involves 
a decrease in the total of w^ages paid to the reduced 
number of workers ; and wages are purchasing 
power. Therefore the power to produce is in- 
creasing by methods which themselves decrease 
the power to consume. If the same amount of 
production is obtained with only 60 per cent of 
the labour, then 40 per cent of the former number 
of workers have lost their pow-er to purchase ; 
and the unemployment benefit only just barely 

^ Eegistered Office: 47 King William Street, London, E.0.4. 
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.k(‘C‘|)s their purchasing power at a minimum. ISTow, 
most of the af?tive business men who are rationalis- 
ing are ‘ employers ’ or organisers of production, 
rather than commercial salesmen. They tend, 
therefore, to aim in rationalisation at restricting 
the use of the new productive power to meet a 
shrinking market. Profits are thus secured by 
preventing the use of productive powder. hTot 
simply are less economic ’ enterprises closed down ; 
but the whole of a great organisation may be used to 
cut production to the size of the market ; and since 
less labour is needed every day, the market shrinks. 
Unemployment is breeding unemployment. 

This is a problem of price rather than cost. 
There is a need for house-room and clothing which 
cannot become ' effective demand to set the pro- 
ductive power going, because those in need have 
not purchasing power at the existing prices. But 
there are ways of reducing prices, so that the gain 
from reduced costs may not all be pocketed by the 
producers, but may accrue to the final consumer. 
It follow’'s that for truly scientific consideration of 
the factors involved, we need a rationalisation of 
the market. The use of credit, instalment buying, 
increased advertisement, and a changed education 
may be good or bad as means for reducing prices ; 
but clearly some such means must be studied, if 
the rationalisation of the productive process is not 
to leave on our hands a problem greater than the 
problem it solves. Traditional Hrial and error " 
in economic policy should give place to the scien- 
tific consideration of the market by an economic 
general staff. 

Rationalisation involves not merely greater 
efficiency of the labour used, and greater competence 
in management, but also large-scale, long-sighted 
economic policy. Such policy must be based upon 
a scientific knowdedge of the resources, natural and 
human, available for producing goods and services, 
a knowledge which the traditional ' business man ' 
does not possess because he has confined his at- 
tention to his own enterprise. The traditional 
economic science may also be proved to be in- 
adequate for true rationalisation, since it rests upon 
a fatalism with regard to the market which is 
the result of a neglect to study ‘ consumption k 
Rationalisation in economic policy cannot omit to 
consider the needs w^Hch are not in fact ' effective 
demand ’ ; for there is no reason to suppose that 
a ' hidden hand ' will provide a market if we think 
only of costs and not of prices, and there is every 
reason to believe that we can, if we give our minds 
to it, increase the market to meet increases of 
productive power. C. Delisle Burns. 
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Agricultural Science and Grassland. 

The WorlTs Grasses : their iJiffi-rfaiiiafion^ 
bution, EcMnomics and Ecology. By Prof. *!. WV 
Bews. Pp, xii 4-408. (London, Xew York and 
Toronto : Longmans, Green and Go., Ltd., 1020.) 
21.5. net. 

I )ECENT years have witnessed quite a remrirk- 
^ able development in tlie applicat i on of se ic^rice 
to questions associated wdtli the utilisation and 
management of grassland. .The agriciiitural scien-. 
tific wmrkers of nearly all countries of the w'orld 
appear to be devoting more and more attention to 
the manifold problems connected with grassland, 
and nowhere is this in, greater evidence than in, 
Britain and in the overseas territories of tlie 
British Empire. So great is the volu,m.e of research 
now in progress relative to grassland, that it is no 
unusual thing to hear the view^ expressed that our 
Avorkers in agricuitmal science are perhaps running 
the risk of neglecting the no less pressing problems 
of arable farming. Apart altogether from the fact 
that there is an immense amount of leeway to be 
I made up in connexion with the critical scieiitifi.c,. 
study of grassland, and to the further fact that 
grassland contributes so materially to the agricul- 
tural wealth of nations, it should ne\^er be forgotten, 
that pastures and meadoAVAS, and still more so tem- 
porary leys, have alAA^aj^s taken, and are likely 
always. to take, an important place in most schemes 
of husbandry largely based, on the use of the 
plough. Perhaps a truer criticism relatwe to the, 
Amst amount of resea.roh i.ii progress is that it is 
being conducted from so many different angles, 
and Avithout relation to any general ' pliilosophical 
attitude toAAwds the grassland problem as a 
Avhole. 

The appearance of Prof. J. W. Bews's important . 
book on '' The World’s Grasses ■” is, on this account, ,. 
profoundly opportune — ^f or in the last resort ail 
studies of grassland must come back to the cottt,ri- 
buting species, and notAvithstanding the fact that 
leguminous plants are of great importance, and 
although it is becoming to be realised to an eA^er- 
increasing extent that numerous plants belonging 
to other natural orders are of decided signifi- 
cance, yet the fact remains that it is the order 
Graminese that sets the seal to the Avorld’s grass- 
lands. 

The value of Prof. Bcavs’s book at the present 
juncture is that it at once rivets the attention of 
the student of grassland on species qua species — 
the bricks and mortar with Avhich any proper ap- 
preciation of the grassland complex can alone be 
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built. Tlie iB.erit of this arresting book lies in the 
fact tliat oiir author has not been content merely 
to describe the grass species of the world, and to 
prepare a yery carefully planned key to the tribes 
and genera, hiit he lias boldly assumed the role of 
systeniatist, ecologist, and physiologist, and has 
welded the immense amount of evidence brought 
forward into a definite thesis — a definite guiding 
principle — which is presented in the stimulating 
fi^m of an endeavour to trace the phyiogeny of the 
various genera and their evolution in relation to 
ecology. 

It folio vrs that Prof. Be'ws has written what is at 
once a book of reference and a highly suggestive 
treatise on the etiology of the world’s grasslands. 
The former aspect of the book is embodied in 
Chap. iii. with its key to the tribes and. genera — a 
fine achievement this, to bring all the genera of 
so large an order into one key — and Chaps, iv., v., 
and vi., which deal with the distribution, ecology, 
and economies of the genera. 

These chapters introduce no controversial sub- 
jects, and alone render the book one w’^hich should 
be available to all w^orkers concerned with grass- 
land. For here is a remarkably trustworthy body 
of information collected in the compass of 167 pages 
(rather less than half the book). The nature of 
the treatment calls for generalisation, which must 
inevitably in certain particulars be somewhat in- 
definite, and perhaps more especially w^here par- 
ticular species are concerned. Thus, for example, 
it is stated that Foa trivialis is closely allied to 
Foa pratensis and has the same habit ”, whereas 
the former species spreads by means of stolons and 
the latter by means of rhizomes. An error, which 
from the context would seem to be quite accidental, 
occurs when it is said that Bromus secalinus is 
sometimes grown for hay. The statement would 
be correct for B. arvensis^ which is mentioned in the 
precedmg sentence. 

To attempt any detailed and unbiased criticism 
of the remaining — ^the challenging — chapters of the 
book is itself difficult, for specialists in different 
branches of botany are bound to hold their own 
views, and it would be almost unfair to the author, 
who ad^dsedly has adopted the synthetic treatment 
and lays no claim to being a specialist in all the 
subjects necessarily brought under discussion. All 
will agree, however, that Prof. Bews’s unique 
knowledge of the Graminem as revealed on almost 
every page of the book, affords a complete justifica- 
tion for his manner of treatment — ^indeed he may 
almost be said to have placed himself und^r an 
obligation to take a philosophical view of his sub* 
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ject — and consequently the real achievement of 
these chapters turns on the fact that he has 
envisaged our grasses and grasslands from a funda- 
mental and really scientific point of view. 

We cannot, however, resist the temptation to 
quarrel mildly with Prof. Bews on certain points 
of detail, and the more readily since he almost 
invites us to do so. The main argument adopted 
from a phylogenetic point of view appears to be 
that in general a reduction in the inflorescence or 
in any of its parts, or the hardening of the structures 
surrounding the palem, indicates an advance upon 
the primitive form, wffiile the primitive habitat is 
taken to be moist (or even w^et ) and W' arm . Advance, 
then, means the capacity to occupy the extremes 
of dry and cold habitats. The chief draw^back to 
the whole system is of course that it necessarily 
places great emphasis on floral similarity and dis- 
similarity, and perhaps does not lay sufficient 
stress on vegetative characters. The system 
adopted is perfectly satisfactory for taxonomic 
purposes, in which comiexion there can be little 
objection to genera as dissimilar as Fhleum and 
which are alike in little else but the uni- 
floral condition of the spikelet, both being placed 
in the Agrostideae. Similarly, on the basis of the 
organisation of the inflorescence, Lolium undoubt- 
edly finds a fit place in the Hordeae, and yet it might 
reasonably be argued that phylogenetically it comes 
much nearer the genus Festuca in the Festucine^ 
than to any member of the Hordese, on account of 
the fact that Lolium perenne has been successfully 
intercrossed wdth three species of Festuca, These 
examples at least show the danger — and a danger 
which the author has himself emphasised — of for- 
cing phylogenetic interpretation upon a system of 
classification based essentially upon floral characters, 
and the danger is perhaps the greater because in 
the main such a system has the undoubted appear- 
ance of being natural. 

In his wholly admirable discussion on wide grass- 
land types in their ecological aspects, the author is 
undoubtedly faced with certain fundamental diffi- 
culties — difficulties which in some cases are hard 
to surmount, especially when it is attempted to 
correlate phyiogeny (based on taxonomy) with eco- 
logical facts. In our view, the author has somewhat 
added to his difficulties when, for example, dis- 
cussing temperate and alpine ' meadows ’ and 
‘ pastures he attempts to regard these as separate 
entities. We thus find such a plant as Lolium 
perenne, so characteristic of the best old British 
grasslands, excluded from ‘ meadows ’ — but these 
characteristic swards would seem inevitably to fall 
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into tile ‘ meadow ’ category, particularly since 
Cynoswrus cristatus is regarded as a constituent 
of meadow lierbage. If it is legitimate, and we 
thiiilv it is, to include Lolium. perenne in the 
' meadow ’ category together with Phleurriy Alopec- 
%irus, and other species, it would then also be 
incumbent upon us to contradict the statement 
that ''meadow grasses are also relatively primitive 
types 

Ill dealing with the vast and relatively lightly 
grazed areas of grassland, the biotic factor — man 
and his grazing animals — is often of relatively 
slight significance, but the author has shown how 
greatly these grasslands may be altered when this 
factor comes into play. When dealing with tem- 
perate ' meadows ’ and ' pastures and even with 
mountain and alpine grasslands, the author has 
perhaps not taken the biotic factor sufficiently 
seriously into consideration, for wherever grazing 
reaches any sort of intensity, wherever domesti- 
cated animals come upon the scene, the biotic 
factor undoubtedly ranks with the edaphic and 
climatic as of supreme importance. 

Festuca and Poa, " regarded as representing the 
most primitive of the ordinary grasses ”, yet have 
a very wide range in temperate regions. The domi- 
nant place taken by Poa pratensis over considerable 
. areas in North America (areas which by no means 
represent particularly primitive habitats), for ex- 
ample, is due wholly or in very large measure to the 
biotic factor. 

It is not easy to estimate the extent to which the 
human-biotic factor has influenced mountain, and 
particularly alpine grassland, but the occurrence 
together of Poa alpina and Phleum alpimim — ^two 
species of very different taxonomic-phylogenetic 
position — under alpine conditions may perhaps be 
considered significant rather than merely inter- 
esting. 

These closing remarks have been made solely to 
indicate the magnitude of the task which the 
author had set himself. For this very reason, be- 
cause Prof. Bews has written this book, all who are 
interested in the science of grasses and grassland 
are placed under a deep sense of obligation to him. 
The illustrations (the subjects of which have been 
well chosen to show the range of differentiation ex- 
hibited by the tribes and genera), the bibliography 
(which is extensive and in the main complete, 
despite the rather unexpected omission of Sinclair's 
Hortus Gramineus Woburnensis ”), and the index 
(the chief references to the genera are shown in 
heavy tyj}e) are worthy of the book and of the 
author. 
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Pliny as a Chemist 

The Elder PUni/s Chapters on ('heaN'ral SshjrHs. 
Part 1. . Edited, with Traiislath>ri and Xot<‘s, 
by Br. Kenneth C. Baiky. Fp. 2dJ. (L<mdun : 
Edwnrd Arnold and Co., 1929.) 126*. fk/. lut. 

I N the preface to this delightful and scholarly 
volume, Dr. Bailey eotri plains that r(*c<ni{ly 
published histories of chemistri' usually fail to 
give fair consideration to the chemical knowk*dg(^ 
of the Romans. Admitted, however, tfuit Rt>man 
chemistry ' does generally receive scant Tioti<'‘e, tlie 
reason surely lies in the comparative lack (jf materia I 
rather than in any wilful neglect on part of 
the historian, Rome has, in short, left us no 
grand chemical generalisations (U’ striking ehemicai 
discoveries. An eminently practical people, the 
Romans were quick to perceive the value of applied 
science, and Roman artificers and engineei's \\'t*re 
unequalled in skill and ingenuity. Yet wlicai tlie 
historian of chemistry attempts to lay his finger 
on definite advances which the Romans made, he 
finds it ai] almost impossible task. Perhaps here 
and there a recipe is given that cannot be paralleled 
in an earlier age ; here and there is a^ process .which 
seems particularly appropriate to special circum- 
stances ; here and there an apparently new 
operation is described ; but that is ail. Roman 
craftsmen for the most: part merely applied old 
knowledge with new’ efficlenc}^, ■ and Roman' 
thinkers w^ere more attracted to tlie la'V’s of t'lie 
State than to the laws of Nature. 

To understand later developments, it is nevc-?:rth6- 
less important to be able to gauge accurately the 
scope and content of Roman enipirieai chemical 
knowledge, and for this purpose Plin3’'’s " Natural 
History ” is invaluable. The most modern transla- 
tion of .the whole of this great 'work is that, of; 
Bos took and Riley, published in 1855 and now 
almost miroumdle. In the long interval that has 
elapsed, the advance of both chemistry and. the 
history of chemistry has been extremely rapid, 
and, as. Dr. Bailey justly observes, the historian 
now" .has at his disposal weapons so much more 
powerful as to w'arrant a new translation. We are 
fortunate in that Dr. Bailey has himseif undertaken 
the task of editing and translating the chemical 
sections, the difficulties of which are numerous and 
often very perplexing. 

Pliny, wffiose numerous public activities cul- 
minated in his appointment as Admiral of the 
Fleet, collected a vast amount of miscellaneous 
information, and as he w^as by no means deficient 
in the critical faculty, much of it is closely accurate. 
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Tlie elic^iiiieal sections, scatt-ered tliroiiglioiit the 

Xatural Histon” a-re conseqiieiitiy in general 
plain stati^iiionts of fact, largely free from the 
superstitious eni]>ellisiiiiieiits so exasperating to 
the student of early chemistry. It is true that the 
statements are often erroneous, but they are at 
least not delibei*ately niystificatory. 

Primitive chemical writings present two cate- 
gories of difficulties : first, the establishment of 
the, text itself ; and second, the .interpretation of 
technical terms and obscure allusions in the text 
when established. Dr. Bailey has not shirked either 
variety, and where the problems with which lie was 
confronted proved insoluble, he has not hesitated 
to admit failure ; these cases, are, lio'wever, few, 
and are usually of such a nature as to seem per- 
manently incapable of solution. 

As interpreted by Dr. Bailey, Pliny’s chemical 
knowledge surprises us by its extent and more 
particularly^ by its accuracy in detail. As an 
example of the latter, it may be noted that Pliny 
mentions that the colour of minium (mercuric 
sulphide) is changed by heating but is regained on 
cooling ; that it is, however, completely destroyed 
if the minium is heated with lime ; that minium 
is turned black the action of light ; and that 
mercury may be obtained from it either (a) by the 
action of heat, or (b) by triturating it with vinegar 
in a copper mortar with a copper pestle. Dr. 
Bailey, with admirable thoroughness, tested the 
second of these methods experimentally. He finds 
that in the cold the reaction is very slow indeed, 
but that on heating it takes place readily enough, 
copper sulphide being formed, w’-hiie the surface of 
the copper turnings becomes covered with a copper- 
mercury amalgam, from wffiich the mercury may 
he driven ofi by heating. 

The sections on salt contain many interesting 
points. Thus in Sook xxxi. para. 67, Phny states 
that four sextarii of water will dissolve one sextarius 
of salt and no more — one of the earliest estimates 
of solubility (though not a very accurate one). As 
to the celebrated sal Hammoniacus^ Dr. Bailey 
agrees with Beckmann, Stillman, and others in 
believing it to have been an impure variety of 
sodium chloride ; he says that we have no proof 
that the name was used of ammonium chloride 
before the tenth century a.d. Among Arabian 
writers, ammonium chloride is generally called 
nushadhir, but this is not infrequently equated 
with milk armaniyyu or ' Armenian salt ’ ; between 
the latter and ' Hammoniacal salt ’ there is an 
obvious possibility of confusion. 

‘ Chrysocolla which travelled via Islam to 
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1 medieval Europe, wdiere it emerged as harsufle, is 
I identified as malachite or copper carbonate, wffiich 
I is kiiowui to have been prepared in the way cle- 
I scribed by Pliny. The natural product, says Pliny, 
although harder than the artificial, can be dyed 
wdtii the herb called lutum (Reseda hoteola). Dr. 
Bailey finds that this is indeed so, and that the 
dyed compound possesses a fine emerald-green 
colour far superior to that of the original malachite. 

■ Hotew^orthy is the name,m?a for natural chrysocolla, 
doubtless a reference to the botryoidal masses in 
which malachite often occurs. 

On gold, Pliny has a great deal to say, much of 
which is — as the modern abstractor wmuld express 
it — ‘ polemical ’ against Roman habits of luxury. 
He mentions, however, that the best proof of the 
purity of gold is a high melting-point (quam 
difftcillime accendi) ; that nothing can be beaten 
into thinner leaves ; that it will not rust ; and 
that brine and vinegar have no eifect upon it, 
but that it is less dense and less malleable than 
lead. 

The present volume, which forms the first part 
only (Books ii.-xxxiii.), contains the Latin text 
and English translation on opposite pages, together 
with a short introduction, 86 pages of notes, and 
a useful index. We trust that Dr. Bailey will soon 
complete the task he has so successfully begun, 
for, in addition to the intrinsic interest of the 
subject, it is pleasant to meet again the ‘ portly 
and somewhat pompous ’ Pliny, who, though a 
bookworm and a pedant, came to an untimely end 
through his insatiable scientific curiosity. 

E., J. H. 


Cicadas. 

Insect Singers : a Natural History of the Cicadas. 
By Dr. 'J. G. Myers.' ' Pp. xix+304 4-8 plates. 
(London : George Routledge and Sons, Ltd., 
1929.) 2ls, net. 

T his work, notwithstanding its title, is not a 
popular book, but a serious scientific treatise 
on Cicadas. Dr. Myers seems to have read and 
digested practically everything written pertaining 
to these insects, besides carrying out a considerable 
amount of personal investigation of their structure 
and behaviour. 

References to Cicadas date far back into ancient 
mythology (tenth or eleventh century b.c.), and 
the two chapters on this subject form a scholarly 
dissertation. The two succeeding chapters are 
devoted to external anatomy and internal anatomy 
respectively. The much-debated subject of the 
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iiiorpiiology of the head sclerites is not discussed, 
blit- tlie author adopts a reasonable interpretation 
of tlie parts concerned. Dr. Vogel’s little-known 
work, on the existence of chordotonal organs in the 
so-called mirror of the tympanal organs, is dealt 
with in some detail. It is of much importance, 
because it affords the only reasonable proof of the 
existence of any structures capable of sound recep- 
tion among these highly ' musical ’ insects. In 
dealing with evolutionary problems, the author 
concludes that the Cicadas are a very isolated group 
with no ancestors among any fossil forms yet dis- 
covered : the earliest knovm fossil Cicada is from 
the lower Cretaceous, and there is a wide gap until 
the definitely modern types appear in the Oligocene 
amber beds. 

In the account dealing with life-histories, the 
difficulties involved in recognising the nymphs of 
different species are stressed, but in so far as the 
Hew Zealand Cicadas are concerned. Dr. Myers finds 
that they can all be separated by characters afforded 
by the fore-femora. We also observe that he dis- 
pels the deeply imbued idea that Cicadas pass 
through a quiescent pre-imaginal instar : the so- 
called ‘ pupa ’ being nothing more than the nymph 
in its final instars. 

Passing over a number of sections dealing with 
distribution, relations with plants, insect and 
vertebrate enemies of Cicadas, etc., the conclud- 
ing chapters are concerned with sensory perception 
and psychological problems. Especial attention 
is given to the song ’ of these insects, and the 
author has carefully analysed the various notes 
of a number of species and expressed them in the 
form of graphic music. The chief role of the song 
is, he believes, an assembling one, but he also 
concludes that it operates to arouse in one or both 
sexes the emotions necessary to consummate the 
sexual act. At the end of the book there is an 
extensive bibliography, the bullc of which is partly 
owing to the inclusion of references to all the taxo- 
nomic papers wherein new species of these insects 
are described. A combined author and subject 
index follows. 

As a whole the book is a very good one ; it is 
crammed with information and with extracts from 
the publication of different authorities ; but it is 
not exacth?- a readable volume, but rather one which 
will be resorted to for reference. Most of the illus- 
trations are line figures, somewhat heavily dravm, 
and lacking in finer detail. They give the impres- 
sion of being hurriedly executed, but they serve 
to explain the points intended. 

'■ A.'D.D 


Our Bookshelf. 

Australian Naiim. fiimVus : a Book of Rifnruri for 
those interested in Nainre^Slndfj. P>y Or. 4. A. 
Leach. Second edition, re*vi.sed uu<l 
Pp. vii-r525. {Melbourne and Londcai : Mac- 
millan and Co., Ltd., 12-v. Od. net. 

Theee is in this book an at>ondauei% an 

excess, of material from which tcuehers, either in 
Great Britain or in x4ustraiia, can const rue!, ('oorses. 
About one-third of the volume is devoted to [)lant 
life ; rather less than half tf) animal life : while 
the remainder is concerned witfi studiers of inani- 
mate Hature, such as soil, v ind, water. (lejJudatiojK 
and physical geograplsy. An essay < >n Na tore st iidy 
in education, and a suggested course^ in tin.^ subject, 
form an appendix. This last sliould he wmsulted 
at the outset by those proposiiig to ado[)t tlie Ix^ok. 

Amid the many st3d,es and modes of ad<iresH em- 
ployed by the author, whose death, we understand, 
has occurred since his boo.k appeared, we are 
puzzled, in spite of tlie sub-title, to know for what 
class of readers he intended his book. Books of 
these dimensions and at this price are not for pupils 
of tender years. Yet frequently the mode is on 
heuristic lines, questions and instructions being 
addressed direct to the pupil. Elsewhere the 
' address is to the teacher ; while repeatedly the 
dialogue stjde is adopted, an imaginary teacher 
Socratically leading an imaginary, gesticulating, 
class. Interspersed among these variations is tlie 
style usual in text-books. The effect of these 
changes is not pleasing ;; and wmtage of space 
. results. Moreover, too much has been attempted ; 
the lists oi plants and animals are needlessly 
lengthy, while the brief notes on them are often 
ofTittie value. A careful stinfy of fewer would 
have .produced a more interesting and more educa- 
tive work. 

The illustrations are numerous and helpf ul : they 
need close attention, for inucli that in most books 
■appears in the text is here condensed in them ; but 
we have found no difficulty in grasping the sig- 
.nificance of any one of them. 

Fables of the Veld. By F. Posselt. Fp. xi-fl32. 
(London : ' Oxford University Press, 1929.) ; 

6a, net. 

Mr. Posselt has collected these folk-tales among 
the natives of Southern Rhodesia — not from one, 
but from a number of tribes. The tales are not 
grouped either under tribe or subject, but the 
tribal origin of each is given in the table of con- 
tents. Happily, the author has made no attempt 
to ' improve ’ the material and has aimed at pre- 
serving the spirit of the original. 

■ The tales are distinctly readable apart from the 
many points of interest they present to ' the folk- 
loiist. The hero of .a considerable group is, the 
hare, who displays .the cunning,, of ..Br’er, Rabbit, 
but, hke that worthy, frequently overreaches, him- 
se'lf . ' The Tar Baby here; appears as a tortoise 
who covers himself with bird-lime in wffiich the 
hare becomes entangled. Other parallels with 
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Uii cl e R emus are niimeroxis . ' Tlirowing the bones ’ , 
tile ritiiul oi the South African witch doctor^ here 
takes the place of tlie ‘ Table be coTered ’ formula 
ill Griiiiin. 

Jute, and Jute Spmning. Part 1 : Production of 
Fibre ; Cultivation, Batching, Preparing arid 
Carding. By Thomas Woodhouse and Peter 
Kilgoiir. Second edition. Pp. xx + 301+21 
plates. 205. net. Part 2 : Drawing and Paving 
Frames. By Thomas Woodhouse and Peter 
Kilgour. Pp. xxiv + 350 + 19 plates. (London: 
Macniillari and Co., Ltd., 1929.) 205. net. 

These two volumes form a very welcome addition 
to textile literature. The authors have a thorough 
grasp of their subject and. a sympathetic under- 
standing of the needs of students. As text-books, 
the student of jute spinning will find them most 
comprehensive. Very few text-books on textile 
subjects cover the ground so completely. The 
practical man will also have a most reliable source 
of reference, as the various types of machines and 
workings have been described and discussed in 
detail. The subject matter is well arranged and 
the wealth of detail is presented in a manner that 
makes the reading of it most interesting. This 
latter is in itself no mean accomplishment. The 
Ime drawings are very clear, and the value of the 
work has been enhanced by the inclusion of photo- 
graphs that in many cases were taken in the mills. 
Practically everything possible has been done to 
explain the principles underlying the various 
operations. 

In the main, Part 1 is the same as in the 1920 
edition, but in order to bring the matter up-to-date, 
an appendix, wherein improvements and changes 
in ^ batching ’ and ' carding ' are recorded and 
discussed, has been added. The chapter on motive 
power gives a reasoned summary of an important 
item in manufacture. This vdll be greatly appreci- 
ated, as, generally speaking, such information is 
only obtained from a search through a number of 
books and, this search completed, the application 
to a particular trade or machine requires to be 
worked out. 

In Part 2 is described and discussed at con- 
siderable length a wide range of drawing and 
roving frames. The comparison in the treatment 
of flax and jute fibres is most instructive. 

While the volumes are primarily intended for 
those in the jute trade, they will also be of much 
service to candidates for the diplomas of the Textile 
Institute and to many others. The authors and 
publishers are to be congratulated oh a most 
successful production. We anticipate a wide 
circulation for the new edition. 

Andrew R. Geary. 

Enzyme Actions and Properties. By Ernst Wald- 
schmidt-Leitz. Translated and extended by 
Robert P. Walton. Pp. xviii + 255. . (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1929.) 205. net. 

Prof. Waldschmidt-Leitz has given a condensed 
description of the most im^Dortant principles of -the 
chemistry of enzymes and of the characteristics 
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of the more important members of the group. In 
other %vords, the material available has been 
selected and the viewpoint adopted is that of the 
Willstatter school. The translator has extended 
the original German text with the help of the 
author, so as to bring the volume up-to-date. 

An important aspect of the subject dealt with 
is that of the quantitative determination of activity : 
by taking into consideration both the relative 
activity and the amount of material obtained, it 
has been possible to follow the enzyme through 
a series of purifications, with considerable success 
in the development of methods of preparation. 
Somewhat less than half the text is devoted to the 
general properties of enzymes and their preparation : 
the remainder considers the different ferments 
separatel3% the esterases, proteases, and peptidases, 
aminoacylases, carbohydrases, catalases, peroxy- 
dases, oxydases, and fermentation enzymes. There 
are numerous references to the literature. One 
point attracted our attention ; the author is 
described on the cover as Waklschmidt, instead of 
Waldschmidt-Leitz. 

This appears to be a very usef ul volume on the 
subject and should find a wide circle of readers, as 
enzyme activity plays a part in every field of 
biochemistry. 

The Zoological Section of the Nuzhatu-l-Quluh of^ 

Hamdulldh al - Mustaufi - al - Quazwlnl . Edited, 

translated, and annotated by Lieut. -Col. J. 

Stephenson. (Oriental Translation Fund, New 

Series, Vol. 30.) Pp. xix + 100 + 126. (Lon- 
don : Royal Asiatic Society, 1928.) n.p. 

This learned translation affords a vivid glimpse of 
the zoological knowledge current in Persia in the 
early half of the fourteenth century, and may be 
compared with the '' Physiologus ”, so long the 
zoological text- book of medieval Europe. It 
discusses the appearance and properties of 228 
different animals, and the accounts lean to the 
economic point of view, for the uses of animals 
and their parts in medicine and magic assume much 
greater importance than habits or structures. 
Judging from the frequency with which certain 
diseases are mentioned in this primitive materia 
medica, Col. Stephenson regards the following as 
among the commoner diseases of fourteenth cen- 
tury Persia : cataract, corneal opacities, stone in 
the bladder, ringworm of the scalp, leprosy, 
quartan fever, tuberculous glands. 

Many of the animals described are figments of 
imagination, but with the substantial creatures 
all are grouped in a simple classification based 
upon habit and habitat. There is very much of 
interest in these old descriptions : we mention just 
two points. It is strange that although ^ domestic 
animals ’ include the cat and nine others, the dog is 
omitted, although subsequent references (p. 34) 
show that it was used for several purposes ; and 
there is a prophetic suggestion in the association 
of mosquitoes with malaria — “ three mosquitoes 
given along with a quantity of gum for three days 
to one with quartan ague will take away the fever ” 
(p. 64). . 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
COM he undertake to return^ nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of ISTatube. No notice is taken 
of anonymous communications.'] 

The Identity of the Colloidal Particles in Soap 
Sols and Jellies. 

Ten years ago we found that two portions of the 
same solution of soap could be brought into the states 
of either sol or typically transparent jelly respectively 
at the same temperature, and that such significant 
• properties as conductivity, lowering of vapour press- 
ure, concentration of sodium ion as measured with the 
sodium amalgam electrode, etc., were identical in both 
these states. Sol and jelly differed only in mechan- 
ical properties such as rigidity and elasticity. We 
therefore drew the obvious conclusion that the rigid 
structure of the jelly must be built up by progressive 
linkings together of the particles which pre-existed in 
the sol (Trans. Ghem. Soc., London, 117, 1506 ; 1920). 

Recently this subject has received much attention 
and our conclusion has been called in question. How- 
ever, w’e submit that the essential point has been en- 
tirely overlooked. The whole question is whether or 
not it is possible to prepare specimens of jelly in which 
the typical mechanical properties of jellies are mani- 
fested without altering any of the quantitatively 
measurable properties of the original sol. If this can 
be done our conclusion appears to be inevitable. Ho 
attempt to attain such good specimens is recorded as 
having been made by the other investigators. K. 
Krishnamurti, in a recent letter to Natube (Hov. 2, 
1929, voL 124, p. 690), contents himself by saying that 
light scattering capacity is even more significant than 
any property we measured and that his specimens 
difered distinctly in this respect. How it is perfectly 
easy, as we showed, to obtain a soap solution in almost 
any desired degree of whiteness and opacity through 
curding or crystallising out ; that is, through formation 
of innumerable excessively fine fibres of soap crystals 
like cotton wool on a much finer scale. Parallel with 
this increasing whiteness, intensity of scattering and 
opacity goes a falling-off in eonductivity, etc. Analysis 
of the" mother liquor from which the curd fibres are 
crystallising, naturally shows that it is becoming cor- 
respondingly depleted in soap. It is obvious that a 
soap curd ds wholly different from a sol or jelly, and 
that the crystals are forming through the destruction 
and disappearance of the colloid which existed in the 
sol or jelly. 

We now therefore put on record that we have pre- 
pared samples of the same solution of sodium oleate, 
some of which w'ere fluid sols and others typical jellies, 
but the light scattering of which -was identical within 
the experimental error of a fraction of a per cent. 

For the measurements, w^e employed a 0'5 N solu- 
tion of pure sodium oleate (made from metallic sodium, 
conductivity water and pui'est oleic acid prepared 
according to Lapworth). The specimens were illumin- 
ated by an arc, and the scattered light vie’wed through 
a large Schmidt and Haenach photometer wdth special 
Lummer Brodhun prism. The intensities w^'ere matched 
by altering the width of the slits which were operated 
by micrometer screws, graduated into 560 divisions. 
Interchange of sol and jelly in front of the same slit led 
to identical readings, plus or minus the small experi- 
mental error indicated above, when matched against 
any constant standard. For example, the maximum 
divergences between sol and jelly are represented by 
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. readings such as 312, 314, 312, 314, for sol, sol, 
■ jelly, respectively. Occasional spcciriions g/ivo’ read- 
ings differing in the opposite direei ion. At 21 fhe 
jelly is soft and could ho made to liow ; a? lo tho sol 
and jelly show much greater light seattennu, hut aro 
still equal to each other. The jelly may tje eut into 
pieces with a knife, whilst the sol is quifi- liuid. 'llio 
hysteresis in the change of liglit scalteringof a soap sol 
with _ changing temperature mentioned ’ by Krishna- 
mui'ti is also exhibited ]>y all other j)roperties of soap 
sols, as we have repeatedly pointed out. The final 
values, how^ever, are reproducible wlien suffieierit time 
is allowed. 

L. Arisz (KolL Zeit., 7, 49; 1915) found thap the 
light scattering of solutions of geh/tine botli hi sols 
and jellies changes greatly with lime, tem])ei'at luv, and 
concentration without any discontinuity in the regioii 
of gelation. Gelation then ap]>ears as almost i n-elevaut 
to the changes taking place in the colloidal particles 
and merely makes use of tiiose |3resent at the time. 

Our original observations and eoneiusions therefore 
stand and are not invalidated, as claimed , for example, 
by Hatschek (KolL Zeit., 48, 246 : 1929) in hi-^ work, on 
cloudy agar gels or by Zsigmondy and Theissen 
(Z. ano7'g, und adlge. Ghem., 179, 266; 1929) on ])arti- 
ally eiirded soap gels. We w’ould of course agree wutli 
von Weimarn (see E. Iwasi, KolL Zeit., 43, 7U ; 1927) 
in principle, that if twm colloidal particles join even at 
a molecular point their composition or hydration must 
be to that minute extent altered. Nevertheless, the 
piling or the cementing of bricks to form a larger 
structure is like the loose junction of particles of a 
sol to produce a jelly. The formation of curd from a 
jelly is as drastically different an operation as W’oiild 
be the dissolution of the bricks in hydi'ofluuric acid 
or the fusion of them into a single easting. 

. M. E. Laino !McBaix. 
jA]!kIES 'W. IMcBain. 

Stanford University, 

California, 

Dec. 18, 1929. 


The Classification of the Primates. . 

I HAVE for some time been interested in the classifi- 
■ cation of .the Primates, from the point of view of a 
student of geographical distribution, and have sus- 
pected that the difierenees between the Platyrrhines 
and Catarrhines ai’e more fundamental than is gener- 
ally, supposed, and that their I’esemblarices may be 
due to convergence. 

Prof. EUiot Smith’s new classification, in XATimE 
of Dec. 7, appears to take little account of the differ- 
ences between the Platyrrhines and Catarriiines, as 
he unites' the monkeys of both groups to form a sub- 
order Pithecoidea, and separates the apes and man 
from the Catarrhines as a sub -order Anthropoidea. 
The puipose of this letter is to sliow that there are at 
least good reasons for other views as to the classifica- 
tion of the- Primates. Prof. Elliot Smith is, of course, 
perfectly well acquainted with the evidence I will cite, 
but interprets it differently. 

J. Thornton Carter (Proc. ZooL Soc., 1922) has 
studied the microstructure of the enamel of the teeth 
of .the Primates, and has found that there .are two 
types of enamel pattern. In the Mascarene Lemurs, 
the Eocene Lemuroids Pelycodus and Notharctus, and 
the Catarrhines, the enamel prisms have straight 
edges, and are separated by a slight amount of inter- 
stitial substance. In the Asiatic and African Lemurs 
(Lorisoids), Tavsioids (Tarsius and the Eocene Hernia- 
codon), and Platyrrhines, the prisms have wavy edges 
and are separated by a considerable amount of inter- 
stitial substance. Garter emphasises the constancy of 


126 


NATURE 


[Januaby 25 , 1930 


the enaoiel pattern in natural groups ; he writes, “ In 
the long .and well-authe,iiticated series comprising the 
ancestry of the horse, the microstractiire of the enamel 
does not ehange, in spite of the modification of the 
teeth.— Fossil rodents from the Eocene exhibit a close 
similarity in enamel structure to recent forms, and 
where, as in ChiromAjs, a Lemur has evolved a rodent 
dentition, the structure of the enamel still retains its 
Lemurine characters.” I quote these remarks of 
Garter in order to show that it is not imreasonable to 
regard the microstructur© of the teeth as of primary 
importance in. the classification of the Primates. A 
classification based on enamel pattern is : 

A. Prisms witli straight edges. Lemuroidea, Gatar- 

rhina. 

B, Prisms with wavy edges. Lorisoidea, Tarsioidea, 

Platyrrhina. 

It may be noted that Gregory’s description of the 
Eocene Notharctus {Mem, Amer, Mus., 3, 1920) 
leaves no doubt that it belongs to the same group 
{Lemuroidm) as the Mascarene Lemurs, with which it 
agrees in enamel pattern. 

As regards the groups with wavy enamel jarisms, a 
memoir by Beattie (Proc, Zool, Soc., 1927) on the 
anatomy of Hapale is of interest as showing the close 
relationship between Tarsioids and Platyrrhines. Ac- 
cording to Beattie the similarity in structure of the 
skull of Hapale and Tarsius, particularly of the nasal 
region and the orbit, is so close, that when other simi- 
larities are considered, it is evident that these two 
animals are nearly related. 

The series Lorisoidea-Tarsioidea-Platyrrhina there- 
fore offers no difficulties. But it must be admitted that 
the Catarrhines are the most advanced group of the 
Primates, and that most of their characters may be 
interpreted as further developments of Platyrrhine 
structure. Nevertheless, the microstructure of the 
teeth indicates their direct derivation from the Lemur- 
oidea, which stand at the base of the Primate stem. 

The absence of monkeys from the Tertiary beds of 
North America has led some authorities to explain 
their present distribution by means of a Tertiary land 
connexion between Africa and South America. This 
hypothetical connexion is unnecessary if the monkeys 
are diphyletic. Tarsioids were present in North 
America in Eocene times : they may have entered 
South America when the connexion with it was estab- 
lished at the end of the Oligocen© ; their earliest known 
Platyrrhine descendants are foimd in Miocene deposits. 
Catarrhines were present in Africa in early Oligocene 
times, but are unknown in Eurasia before the Miocene. 
Probably, like the Proboscidea, they originated in 
Africa during the Eocene, when that continent was 
isolated. 

C. Tate Began. 

British Museum (Natural History), 

South Kensington, S.W.7, 

Jan.'.2. ■ ■■ 


Evolution and Evidence. 

The transfer of Down House to the British Associa- 
tion led me to place on record elsewhere a few 
memories intended to illustrate my father’s character. 
One recollection I refrained from adding, both because 
it related to science and because at the critical point 
in my story my memory becomes hazy. Here it is, 
however, in ease Natube should care to publish it. 

On more than one occasion I remember my father 
either pointing out or alluding to a part of a meadow 
where year after year the vegetation was different 
from that found in the immediate vicinity. This he 
did with the object of indicating that though each 
of these different vegetations was evidently better 
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adapted than the other to its own locality, yet no 
explanation of this fact could be given, though all 
was taking place under our eyes. Then, with more 
warmth than was usual with him, h© would show how 
w'eak in the light of such observations were certain 
arguments often brought foiward against his views. 
But wdiat w^ere these argmnents ? It is here un- 
fortunately that my memory becomes defective. 

All that I can do is to mention a few fallacious 
arguments which I believe are illustrative of what was 
in my father’s mind wffien he spoke. A wonderful 
record now exists of the stages in the ©volution of 
the horse, and yet we eamiot indicate in what way the 
later forms were better adapted to their surroundings 
than were the earlier ones. Hence, so it is urged, 
this evolutionary movement cannot have been the 
result of improvements in adaptation due to natural 
selection. But if we cannot point out the nature of 
many of those adaptations which w© know to exist in 
the organisms that surround us, is it not futile to 
hope often to be able to recognise adaptations in the 
imperfect records of animals which existed millions 
of years ago in changing environments concerning 
which w© are very ignorant ? 

Another example is the erroneous reasoning often 
I met with in regard to orthogenesis. We should 
expect to find that somewhat similar species would be 
somewhat similarly and continuously changed in the 
process of evolution in order to make them better 
and better adapted to their somewhat similar sur- 
roundings ; and this explanation of the parallelism 
and continuity of direction of certain evolutionary 
changes which took place in the past is not proved 
to be false by the fact that in none of the organisms 
concerned can we demonstrate that an improvement 
in adaptation was really taking place. Then again it 
has been asserted that no us© can b© assigned to 
certain first recognisable modifications in fossil re- 
mains, although they seem to have been the founda- 
tions on which were built certain evidently beneficial 
structures which appeared in subsequent ages. But 
if we cannot indicate what are the relative advantages 
of the major differences between the plants inhabiting 
different parts of our meadows, why expect to be able 
to indicate the value of minor evolutionary changes 
which occurred in the remote past ? 

If at the risk of uttering biological platitudes I add 
a few more words, it is only in the hope that I may be 
putting into modern dress some thoughts the under- 
lying basis of which I probably absorbed years ago 
at Down. We may regard each individual organism 
as springing from a group of genes fortuitously 
selected, in accordance with certain rules, out of the 
limited number of different kinds of genes which are 
to be found at any one time in the species in question ; 
whilst the germinal material as a whole had been 
acting as a store -house for the small mutations which 
had taken place from time to time in the past. Some 
individuals will be better and some worse adapted to 
their surroundings, and the superior v4il survive in a 
biological sens© in greater number than the inferior. 
When the next generation is being formed, the groups 
of genes thus selected will be to some extent dispersed 
throughout the whole interbreeding group in question. 
But the greater the number in the species of those 
genes which together would make a favourable com- 
bination, the more often would these superior indi- 
viduals appear as the result of the fortuitous re- 
assembly of such groups of genes. 

If w© take any two antagonistic qualities of the 
same individual, such as strength and agility, selection 
is always tending to produce the appearance of the 
best possible compromise between them; and this 
optimum compromise may vary in accordance with 
very small differences in surroundings. Different 
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races will therefor© begin to arise in different locali- 
ties ; for example, the weaker and more agile forms 
becoming more numerous where the nature of the 
country especially favours rapid movement. Or the 
same kind of differentiation of forms may take place 
in consequence of a different use of certain elements in 
the environment being made by different individuals. 
After this bifurcation had thus begun, other qualities 
would have to be differently modified so as to be 
brought into harmony with these changes, thus 
causing a further increase in differentiation ; for 
example, in order to make the best adaptation, the 
weaker and swifter forms might be benefited by a 
change in some third quality different from that which 
wuuld be beneficial to the stronger and slower types. 
When once bifurcation had begun, the paths along 
wdiich the evolutionary changes in these local races 
w^as taking place might thus become slowly more and 
more divergent. We feel no jar at a railway junction, 
and yet we may before long be miles away from where 
we should have been if the points had been set 
differently. In somewhat the same way, the cir- 
cumstances which millions of years ago turned the 
current of evolution in one direction rather than in 
another have, as a rule, left no relic by means of which 
they could now be recognised, even though we can 
clearly see the differences in the utility of many ' 
structures which afterwards came into existence. 

To sum up, at Down I was led to believe that 
negative evidence, or rather the absence of positive 
evidence, can do but little towards condernning any 
evolutionary theory ; whilst it is to positive evidence 
that we must look in order to decide whether in our 
existing state of knowledge natural selection is to be 
accepted as the most probable hypothesis in order, 
in the main, to account for such adaptations as are 
clearly recognisable in Nature. 

Lbonabb Dab win. ; 

Cripps’s Corner, 

Forest Row, 

Dec. 28, 1929. 


Gaseous Combustion, 

Some years ago we began to investigate certain 
aspects of gaseous combustion phenomena in closed 
vessel explosions and in gas-engines with the aid of 
flame photography. Our experiments, however, 
appeared to lead to absurd conclusions when the flam© 
photographs Trere interpreted in the light of the view 
that the emission of luminous radiation in gases results 
directly from chemical combination, and we have since 
been attempting to trace the origin of the luminous 
emission. 

We are now clear that the intensity of the iuminosity 
in an exploded gaseous mixture is xvhoily, or almost 
wholly, dependent upon its temperature (as inferred 
from its pressure), and that the amount of chemical 
combination taking place at any time has little effect, 
if any, upon the intensity of the emission at that time ; 
indeed luminosity is manifest in our exploded gases 
at a time long after that at which eombinatioii (as 
inferred from the chemical analysis of rapidly cooled 
samples) has been completed, and if the gases in this 
state are adiabatically compressed they become bril- 
liantly luminous again. Flam© photographs, there- 
fore, while they give invaluable information as to 
flame propagation in inflammable mixtures, yield no 
information as to the chemical state of the gases behind 
the flam© front, but merely indicate their temperature. 

The work of Pringsheim and others, however, has 
shown that the more permanent gases do not become 
self luminous when heated externally to temperatures 
at which luminosity is manifest in our exploded gases. 
\¥e are thus led to infer that molecules after com- 
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bination are in an abnormal erudition and in 
this -condition the luminous vibrations of which they 
are capable are'excited by much softer eollision.s than 
those necessary to excite the (*orrf spoiKiing ibral 
in normal molecules. 

Such an inference would I'lerhaiis be easy to aceejit 
were it not for the fact that we liave to postiilnf-e a. 
very long life history for the abnormal iiioieeiiles (wfieii 
the combination takes place wliolly in the gaseous 
phase). We have, for example, recently made an 
explosion experiment under conditions sucdi that cool- 
ing after maxirniim p>ressiire took place very slowly, 
in which luminosity was estimated to last for* at least 
14 seconds after maximum pressure, and we have little 
doubt that this period could be considerably extended 
by arranging for still slower cooling. 

That chemical combination in the gaseous |>liase 
results in the formation of long-lived abnormal mole- 
cules seems to be supported by another series of ex- 
periments which we have made. In these experiments 
continuous records of the temperature of thin plat inum 
rhodium wires immersed in the inflammable gases were 
taken during explosion and subsequent cooling and 
correlated with continuous records of pressure, from 
which, of course, the mean gas temperature could be 
estimated. We found that wherever the platinum 
wire was placed in the explosion vessel, and even when 
the most violent turbulence was arranged for in order 
to secure uniform temperature distribution in the ex- 
ploded gases, the temperature of the wire was some 
hundreds of degrees (often 500® C. and more) above 
the gas temperature (as inferred from the pressure) 
both during explosion and for some seconds afterwards, 
and therefore long after all chemical combination had 
ceased. Similar experiments were made in a gas engine 
with like results. It seems possible to account for 
these results only by assuming that the molecules after 
combination hold an excess of Internal energy wdiicli 
. can be rapidly unloaded upon the surface of the hot 
platinum wire when they come in contact with it, and 
' in' view of the fact that the phe'iiomenon may last for 
■ some seconds, it would appear that the molecules per- 
sist ■ in this condition for some time when in the 
gaseous phase. 

■Reviewing our work as a- whole, we think that the 
most probable explanation is to be foim,d in the sug- 
gestion that combination results in the formation of 
molecules of carbon dioxid,© and wuter of abnormal 
structure^ which may persist for some time when in the 
gaseous phase, but pass instantaneously into molecules 
of normal structure on coming into contact with a liot 
surface. 

Briefly, our s'uggestion is that the overall process of 
combustion may be broadly analysed into twm stages. 
The first' (the combination" stage) may be represented 

thus : 

|X; + lyj -> :Xi -r (H -k), 

■where H is the heat of combustion ; and the second 
stage (which in the gaseous phase may take many 
seconds), thus : 

j_A' [ "AR j-fa;. 

If A and B represent atomic nuclei, and A _| an 
electron atmosphere, ! A | ! B j gives an indication .of a 
possible type of abnormal structure and I AB |"that of 
the .normal structure. For j A | | B_| it will be re- 
membered we have to postulate a considerable stability 
in the gaseous phase, but it may be that the stability 
is apparent rather than real, and that the apparent 
stability is due to continual dissociation and recom- 
bination brought about by collision or to continual 
interchange of partners with neighbouring molecules. 
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The platinum wire experiments Ruggfc\st tlia-t ;v may 
be an appreciable fraction of H, and wc liojoe presently 
to test this by calorimetric inethods botii in closed, 
vessel explosions and in a gas-engine. 

An accoimt of our experimental work has been pre- 
pared and will be piibJislied shortly. 

It is of interest to note that our platinum wire ex- 
periments suggest that t.{ie temp)eratLire (traiisiatio.nal 
energy) of a Biiiisen flame may be considerably less 
than' lSOO'" C., which is the usually accepted figure. 

W. T. David. 

W. Davies. 

Engineering Department, 

The University, Leeds, 

Dec. 19, 1929. 


The Mechanism of Electrolytic Rectification. ■ 

Up to the present, the two most acceptable hypo- 
theses which have been advanced to account for the 
electronic valve-action of electrolytic rectifiers are 
(1) the hypothesis of Burgess and Hambiiechen, and (2) 
that of Gunther-Schulze. The first accounts for the 
high anodic resistance, and the consequent rectification 
of alternating currents by assuming the formation on 
the anodes of an oxide-hydroxide film pierced with small 
holes or pores which grow smaller when the electrode 
functions as the anode, and larger when it functions 
as the cathode, thus providing a variation in electrical 
conductivity correlated with the direction of the 
current. The second hypothesis, commonly known 
as the gas -layer hypothesis, assumes the formation of 
a porous oxide-hydroxide film on the surface of the 
active electrode, in the pores of which oxygen gas is 
occluded. While functioning as the cathode, the 
electrons are freely discharged from the metal through 
the gas-layer, whereas, since electrolytes contain no 
free electrons, current can only pass in the opposite 
direction by forcing the anions through the gas -layer 
that they may liberate their charges to the metal — an 
action which demands the expenditure of very con- 
siderable energy. 

During intensive work over the past four years in 
a successful attempt to make available the important 
electronic valve-action of aluminium and some of its 
alloys, freed from the former defects which, hitherto, 
have made it of little practical value, the mechanism 
of electrolytic rectification has been studied micro- 
scopically, and from these studies it appears that 
neither of the current hypotheses of electrolytic recti- 
fication are quite correct. 

The chief trouble with the aluminium rectifier, both 
in action and while under observational investigation, 
has been the use of electrolytes which on electrolytic 
dissociation liberate ions that readily attack and com- 
bine with the electrode metals. 

By using a special electrolyte which exhibits 
electrolytic reversibility with anodes of aluminium or 
aluminium alloys and cathodes of ‘ passive ’ steel (the 
subject of Patent No. 284039 and others pending) it ; 
has been found that the internal resistance, together 
with the chemical stability of the cell, remains con- 
stant, and that the oxide-hydroxide layer on the 
aluminium does not, to any appreciable extent, in- 
crease in density during action. 

Under these conditions the surface of the anodes in 
action can be seen to acquire an exceedingly thin 
oxide-hydroxide layer below which, here and there on 
the metal surface, small ‘ cushions ’ of gas are formed . 
One side of the gas -cushions is in contact wdth the 
metal surface while the other is in contact with the 
overlying layer. When as the cathode, electrons pass 
from the metal into these gas-cushions, they pene- 
trate the gas, and piercing the oxide-hydroxide layer, 
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ill ionic linkage, pass as cations to the anode. The 
resultant condition of the active electrode is that the 
metal surface is covered by the oxide-hydroxide film 
which, at va.rious situations, is pierced by small holes 
immediately over the small cushions of gas. The 
minuteness of the holes, the surface-tension and gravi- 
tational pressure of the electrolyte, retain the gas 
within their chambers, and the unidirectional con- 
ductivity of the gas operates between the metal 
surface and the electrolyte. 

Thus it would seem that the hypotheses of Burgess 
and Hambuechen, and of Gunther-Schulze, are both 
partially correct, and that a combination of these tw^o 
hypotheses is the true explanation. Further proof of 
this has been found in studies of what occurs at the 
' sparkiiig-voltage for then the dancing scintillation 
denotes the disruption of the gas -cushions, the re- 
newed access of electrolyte to metal surface, the 
re-formation of the rectifying gas-points, and the 
sequence of subsequent disruption and re-creation. 

Malcolm E. MagGregob. 

Greenbriar, 

Cobham, Surrey. 


Globular Lightning. 

I have recently had an opportunity of investi- 
gating what would appear to be a case of globular 
lightning, and as this phenomenon is relatively rare, 
it seems of sufficient interest to record. 

In the afternoon of a day early last December, when 
there was a severe lightning storm in Liverpool, 
Mr. Holder and his sister were sitting in the morning- 
room of their house Browside, Mossley Hill, just 



Fig. 1. 


outside Liverpool. (A plan of tlie room in whicL 
they were sitting is shown in Fig. 1.) Almost at the- 
same time that a heavy thunder-clap was la^ai'd, ]\rr. 
Holder observed a globe about the size and colour of 
an orange at the point marked A in the idan. Ho diil 
not observe any motion of tlie- globt^, witich he first 
noticed when it was close to the metal dooi’ handle 
of the room. Immediately afterwards the globe dis- 
appeared and there was a loud exjdosion in the room, 
of such violence that tlie servants came from tlu- 
kitchen to see what was the matter. On examination 
of the wall and the door there wbs no sign of burning,, 
but there was a strong smell similar to that wliich is 
commonly observed near Wimshurst machines or 
with ozonair apparatus. The plienomenon is similar 
in character to those described by Dr. Russell in Ins 
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presidential address to the Institution of Electrical 
Engineers in 1924, and by Dr. Simpson in his review 
of Dr. Walther Brand’s book on ball lightning 
(Nature, voL 113, 1924, pp. 677-678), 

It is difficult to suggest a satisfactory explanation of 
this phenomenon. The only one that has occurred 
to me is that the lightning discharge induced a high- 
frequency current in the telephone wires which were 
carried from the side of the house to a pole about 50 
or 60 yards distant, and that this high-frequency 
current produced something like standing waves in 
the telephone lead (shown as a dotted line in Fig. 1 ). 
If an antinode of pressure was formed at the point 
A, something analogous to globular lightning might 
have been produced at this point and thus have given 
rise to the phenomena observed. 

The windows of the house were not open at the 
time and it is therefore evident that the discharge 
must, in some way, have been produced inside the 
room. Its general character corresponds fairly closely 
with the descriptions of globular lightning given by 
Dr. Russell and others, namely, “ a sphere of incandes- 
cent gas of a dull reddish colour 

E. W. Marchant. 

Laboratories of Applied Electricity, 

The University, Liverpool, 

Jan. 3. 


Periodicity of Leaf-fall in Singapore. 

During the last two years I have kept regular 
observations, in the Singapore Botanic Gardens, of 
the behaviour of individual trees of species which 
show a marked periodicity of leaf -development and 
leaf -fall, I hope to publish a full report after three 
years, but a brief account of the results already 
obtained may be of interest. 

Some of the trees are species of wide distribution, 
or exotic species, which in climates with a regular 
annual dry season have a leaf period of twelve months. 
Most of these species in Singapore have periods of less 
than a year. For example, the following are the ap- 
proximate dates on which a tree of Adenanthera pavo- 
nina (Leguminosse) has begun to produce new leaves, 
after brief leafless periods : 

27.8.1927 22.3.28 21.10.28 28.4.29 

Intervals : 6“8 months 7 months 6-2 months. 

The tree is now (Nov. 1929) losing its leaves again. 
This species is recorded by Wright as being annual in 
its behaviour in four successive years at Peradeniya, 
Ceylon, its new leaves developing there between 
November and January. The tree in Singapore has 
flowered freely with every new crop of leaves, and 
has borne a full crop of ripe fruit before leaf -fall. 

I have records of the behaviour of trees of a number 
of different species, and in some cases of more than 
one individual of a species. The majority of the trees 
keep to fairly constant periods of their own, and trees 
of the same species often synchronise in their periods, 
but not always ; where they differ in times of leaf- 
fall, trees of the same species usually have periods of 
approximately the same length. Some individuals, 
however, appear to differ constantly by a small 
amount in the length of their periods from others of 
the same species. For example, of two trees of 
Gratoxylon formosum (Guttif eras), one has had periods 
of 9-3 and 9-2 months, the other of 8*5 and 8*3 months. 

In some species where the lengths of successive 
periods are very different, it appears that the occur- 
rence or absence of flowering has a marked effect on 
the length of the periods. In the cauliflorous Ficus 
poly syce, leaf -period and fruit-period appear to be 
quite independent of each other. Trees with a strictly 
annual period appear to be rare, either among native 
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or introduced species. Examples of annual behaviour 
are three very large trees of the family Legmninosge, 
Koompassia malaccemis, Parkia Roxburghii, and 
Hymencea courhariL Of these, the first named has 
produced new leaves in September in three successive 
years, and the other two in February. Some Malayan 
species have periods of considerably more than a year. 

The regularity of period, usually not amiual, is 
undoubtedly connected with the very uniform climate 
of Singapore, both as regards temperature and rainfalL 
Though on the average the distribution of rain through- 
out the year is very uniform (there being no regular 
dry season), no two years are alike ; I cannot, how- 
ever, see any connexion between the leaf -periods of 
any of the trees observed and the changes of rainfalL 

R. E. Holttum.; 

Botanic Gardens, Singapoi’e, 

Nov. 24, 1929. 


A First Order Solid Phase Reaction. 

In the course of an investigatioD. on the kinetics of 
the thermal decomposition of ozone sensitised by the 
presence of bromine vapour, a very interesting re- 
action came to light. Under certain conditions as to 
temperature and concentration of ozone and bromine 
(see Z, /. anorg. Ghem., 182, 182 ; 1929 ; Z. f. Elek- 
trochemie, 35, 651; 1 929 ), it was found that the bromine 
disappeared slowly but quantitatively from the gas 
phase and was deposited on the walls of the containing 
vessel as a solid oxide of bromine {hitherto unknown). 
Under these conditions of complete oxide formation, 
the residual ozone decomposed at a constant rate 
until nearly all of it had disappeared. The final result 
can be represented as 2 O 3 — >- SOg. 

The magnitude of the constant rate portion of the 
reaction was found to be directly proportional to the 
concentration of bromine originally present, that is, 
+ ApjAt^k^Bv^), and therefore to the mass of bromine 
oxide crystals on the wall. The concentration of 
bromine was varied a hundredfold (0*3 mm. to 30 mm. 
Hg.). The rate is independent of the amount of 
surface, kind of material used for the reaction vessel, 
and oxygen, foreign gases, and ozone concentrations 
over a large range. 

It was shown that the ozone decomposition does 
not take place in the gas phase. Nor can it be a sur- 
face reaction in view of the ineffectiveness of large 
increases in surface. Furthermore, were the latter 
the case, one would have expected the rate to deviate 
from the above relation as the surface became satu- 
rated with oxide. Even though exceedingly thick 
layers of oxide were deposited, the strict propor- 
tionality held. 

We have been led, therefore, to the conclusion that 
the reaction is of the first order and takes place in the 
solid phase of the crystals, that is, a definite fraction 
of the oxide decomposes per unit time. This appears 
to he the first known reaction of this kind. For a given 
amount of oxide the reaction appears to be zero order, 
because any oxide which has decomposed is immedi- 
ately re-formed by ozone, maintaining a sensibly con- 
stant amount of oxide. 

The presentation and discussion of the results of 
this work, which was done at the Physical Chemistry 
Institute of the University of Berlin, will appear 
shortly in the Zeitschrift f. Physik. Ghem. 

„ Bernard , Lewis. 

Bureau of Mines, 

Pittsburgh, Pa. 

Hans -Joachim Schumacher. 

International Research Fellow, 

Princeton University, 

Nov. 30, 1929. 
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A New Relativity Theory of the Unified 

Physical Field. 

I HAVE succeeded in applying to the above question 
what appears to be an important new conception 
regarding the significance of relativity mathematics 
with noteworthy results. 

I have abandoned altogether the quasi-geometrical 
interpretation with such hazy notions as parallel 
displacement in a curved space of n dimensions. 
Instead, we construct an indeterminate vector field 
by means of Eddington’s displacement rule, con- 
sidered now as an association rule, and identify it at 
every point with the velocity a material particle 
might have if present there and then. Vector lines 
in this field are necessarily the orbits of material 
particles under any physical conditions. 

We now construct an indeterminate tensor field, 
and by its means define the invariant magnitude of 
the elementary arc of these vector lines. 

Actual physical vector and tensor fields are neces- 
sarily determinate at every point, and these are 
defined as usual by applying the association rule 
round a closed loop. This gives the usual sym- 
metric and antisymmetric field tensors. 

When the antisymmetric field tensor vanishes the 
vector lines reduce to Einstein’s so-called geodesics. 
The electric field is given by the antisymmetric tensor, 
and here the vector lines become mathematically 
equivalent to the known orbit equations. Maxwell’s 
first set of field laws are identically satisfied, and the 
set referring to electric charge and current are approxi- 
mately true for small fields. In strong fields in the 
neighbourhood of atomic nuclei the electron orbits 
reduce again to geodesics, independent of negligible 
radiation due to their acceleration, and Maxwell’s 
second set of laws no longer hold. This is obviously 
very strong support for our theory. But further : 
the introduction of field laws which reduce to Ein- 
stein’s in the pure gravitation field appear to lead to 
a principle of selection among the orbits in nuclear 
regions. 

Before leaving England this summer I prepared 
a hurried account of the above theory intended for 
publication in the Proceedings of the Royal Society. 
It unfortunately gave no explanation of the mathe- 
matics, which latter were faulty at one point. A care- 
ful and complete revision has now proved the sound- 
ness of the theory, and pxiblication will follow as 
quickly as possible. William Band. 

Physics Department, 

Yenching University, 

Peking, Nov. 26, 1929. 


Aucuba or Yellow Mosaic of the Tomato Plant: 

Reaction of Infected Juice. 

In the course of investigations into the physiology 
of virus diseases, it was observed that if the expressed 
juice from a tomato plant infected with aucuba 
mosaic disease be mixed with an aqueous colloidal 
solution of tomato chlorophyll, that is, the mixed 
green pigments extracted from fresh plant material 
by the method of Willstatter and Stoll from a healthy 
tomato plant, a marked action occurs "under suitable 
conditions. The most striking manifestation of this 
action is the development of a brown colour and, 
apparently, the destruction of a greater or lesser 
amount of the chlorophyll. This browning action is 
either not shown or is shown to a very much smaller 
degree by the sap from a healthy plant. 

The reaction appears to show a marked sensitive- 
ness to light and to be greatly accelerated by a light 
intensity of the order of 800 foot candles at a tempera- 
ture of about 30® C., thus showing a certain parallel 
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to the development of symptoms of mosaic disease in 
the living plant. The reaction has not been found to 
occur to the same degree with a sample of infected sap 
which has been boiled for a few seconds, neither does 
it appear to be directly correlated with the oxidase or 
peroxidase content of the sap. 

Under the conditions of experiment, the browning 
has not been observed to take place to any marked 
degree with infected sap exposed to light in the absence 
of colloidal chlorophyll, although it is a matter of 
general observation that the sap from an infected 
plant either is brown or becomes brown on keeping. 
Yet at the dilutions employed in the experiments 
referred to, this brown colour is scarcely perceptible 
and cannot account for the marked change on exposure 
to light, which is not shown by the sap in the absence of 
colloidal chlorophyll. 

These observations suggest that this reaction may 
provide a quick and quantitative means of studying 
in vitro the nature of the virus and its reactions, the 
examination of which up to the present has entailed 
prolonged inoculation experiments. 

Critical investigations are in hand with the view 
of obtaining a fuller understanding of this and cognate 
phenomena. W. F. Bewley. 

Beknabd J. Bolas. 

Experimental and Research Station, 

Cheshunt, Herts. 


The Vapour Density of Sodium. 

Thbee is plenty of evidence in the literature to the 
effect that the vapour of sodium is monatomic. 
Robitsch (Ann. Physik, 38, 1027 ; 1912) determined 
the velocity of sound in the vajjour at the boiling point 
and calculated the ratio of specific heats to be 1*68, 
and Taylor (Phys. Rev., 28, 576; 1926) fomid no 
evidence of molecules at pressures of lO’^ mm. 
Other evidence, which need not be considered here, 
tends to corroborate this opinion. 

With the discovery of the band spectra of diatomic 
molecules in the vapour of the alkali metals, it became 
necessary to consider the possibility of molecular 
association in the vapour state. Carelli and Prings- 
heim (Zeit. f. Physik, 44, 643; 1927) calculated the 
heat of dissociation for the potassimn molecule to be 
0*61 volt. A thermodynamic calculation indicates 
that potassium vapour will be associated to a very 
slight extent. For sodium the best value of the lieat 
of dissociation is that of Loomis (Phys. Rev., 31, 323 ; 
1928), 1*0 ±0-1 volt, and thermodynamic calculations 
have been made which predict that there will be more 
molecules than atoms in the vapour of sodium near 
the boiling point. Recently, Mr. E. G. Walters, 
working with me in this laboratory, has re-determined 
very carefully the vapour pressure and vapour density 
of sodium. A complete account of the work will be 
published elsewhere, but it may be noted here that an 
apparent molecular weight of 25 was found for the 
saturated vapour at 706® C. By substituting the value 
of the equilibrium constant calculated from this result 
in the equation of Gibson and Heitler (Zeit. f. Physik, 
49, 465; 1928) a value of about 0-75 volt is o]:)tained 
for the heat of dissociation. The agreement between 
this result and the value obtained by Loomis from 
band spectra cannot be considered entirely satis 
factory without extending unduly the limits of prob- 
able error for one or both of the determinations. 

There is no reason to change the value for the en- 
tropy of monatomic sodium va];)our calculated by 
Rodebush (Proc. Nat. Acad., 13, 185 ; 1927). 

W. H. Rodebush. 

University of Illinois, 

Nov. 25, 1929. 
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Native Policy in South Africa. 

I HAVE not read a full report of General Smuts’s 
recent lecture at Oxford, but the note on p. 816 of 
Natube of Nov. 23 suggests some questions. 

Is not the suggestion of segregation of the indi- 
genous peoples of South Africa just about three hun- 
dred years too late ? The first colony of Europeans 
was established at the Cape of Good Hope in 1651. 
If the Africans were segregated, should they be 
denied the benefits of modern science, especially in 
health, hygiene, and transport ? In July there were 
articles in a Cape Town newspaper mentioning rates 
of infant mortality among the Africans, commonly 300 
to 400 to the 1000 and rising in certain places to more 
than 500 to the 1000, while in the case of Europeans it 
was said to be less than 100 to the 1000. To this was 
attributed the stability of the ratio between Europeans 
and coloured in South Africa at the present time. 
The full benefits of science can only follow the general 
spread of education. 

Is not the advantage of trying to maintain tribal 
distinctions a fallacy ? Have there not been dis- 
cussions in favour of a United States of Europe ? 
How would tribal segregation have worked in Britain ? 
Think of the Scots pursuing their native ciistoms 
north of the Tweed within a ringed fence, so to speak. 
The breaking down of small tribal units and the 
synthesis now in progress must be beneficial in stem- 
ming strife and helping advancement. This is 
occurring particularly under the influence of the great 
mining organisations, drawing labour from distant 
fields, and in turn calling on farmers for more food- 
stuffs so that they also have to employ more labour. 

With the increasing ease of communication, which 
the African has been quick to adopt, the problem of 
the relations of the races must be solved on a basis 
much wider than that afforded by the limits of the 
Union of South Africa. With this in view, the 
colonists in South Africa are no doubt already study- 
ing conditions in other parts of the Continent. 

G. W. Gbabham. 

The Athenaeum, 

Pall Mall, S.W., Dec. 15, 1929. 


The Stern- Gerlach Experiment with Active 
Nitrogen, 

In view of the frequent use of these columns for the 
discussion of the problem of active nitrogen, it may 
be of interest to record the following observation. 
A stream of nitrogen, activated by means of a con- 
densed electrical discharge, was submitted to analysis 
by the Stern-Gerlach method. The active nitrogen, 
after passing through the non-homogeneous magnetic 
field, struck a screen coated with silver nitrate, pro- 
ducing a brownish -black trace thereon. To be able 
to interpret the trace, the apparatus was calibrated 
by running hydrogen through it, so obtaining the 
trace for atomic hydrogen, the splitting of which 
corresponds to mg. = ± 1. The trace obtained with 
active nitrogen gave mg. = ±i-. This value is char- 
acteristic of the state of the atom. This observa- 
tion thus gives a partial confirmation of the most 
recent views as to the nature of active nitrogen. 
Thus Kaplan and Ca>rio {Zeits. f. Phys., 58, 769 ; 1929) 
suppose that the after-glow in nitrogen is produced 
by the interaction of a metastable nitrogen molecule 
in the state with metastable atoms in the ^P and 
states. The chemical activity is ascribed to the 
metastable atoms. The presence of ^P metastable 
atoms and the fact that they are chemically active 
is established by the above observation. 

It is, however, of considerable interest to note that 
though the exposures were continued up to as much 

.No. 3143, VoL, 125] / 


as 40 hours, no evidence of anything but the ®Pi 
state was obtained, although the f state, in par- 
ticular, would have been expected as well, since the 
whole level is presumabi}^^ metastable and the 
separation ^Pf-^Pl is only about 1 emr^, according 
to Compton and Boyce {Phys, Pev., 33, 145 ; 1929). " 
Full details will be published elsewhere. 

L. C. Jackson. 

H. H. Wills Physical Laboratory, 

The University, Bristol. 


The Spectrum of Ionised Mercury Hydride. 

When an arc discharge between mercury and tung- 
sten electrodes in an atmosphere of hydrogen at 2 mm. 
pressure takes place at such a low voltage (about 
60-70 volts) that it cannot last more than a fraction 
of a second, the system of mercury hydride bands 
appears with remarkable intensity. The set of bands 
occurring in the far ultra-violet, which was first 
recorded by Jezewski {Jour. d. Phys. et le Radium^ 
Sept. 1928), has now been found to be associated with 
ionised mercury hydride. It can be definitely proved 
that it belongs to a — >- system, the molecular 
constants being : 
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X 

Final state ^2 
Initial state ^2 

6-57 
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Zero -lines of the bands arranged in the n^n" table 
are : 
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5/2 
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1/2 
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44108 

42168 

43676 

40302 

41810 

40029 
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Details will be given elsewhere. 

Takeo Hobi. 

Physical Laboratory, 

Port Arthur College of Engineering, 

South Manchuria. 


Width of Head and Pelvis in Homo. 

In the American Journal of Physical Anthropology, 
April-June 1929, Prof. John Cameron cites cranial 
measurements of numerous races, showing that the 
female skull is proportionately broader than that of 
themale. The races measured are Bushman, Hottentot, 
various groups of negroes, Melanesian, Tasmanian, 
and Australian. It occurred to me that the adaptive 
character of a broad pelvis might perhaps be correlated 
with an increased breadth of the head, the latter being 
then a secondary consequence of a sexual character 
of functional importance. The breadth of the head 
(relative breadth) might again perhaps have other 
consequences. 

Prof. Cameron writes me that the idea had not 
occurred to him, and his present opinion is that we 
have to do with a coincidence. Yet the suggestion 
may be w^'orth considering. It would, of course, be 
very easy to obtain numerous head and pelvic measure- 
ments from living individuals, which would show any 
individual correlation that might exist. 

Possibly this whole matter has been discussed 
somewhere already. Darwin remarks that some be- 
lieve that the shape of the pelvis influences by press- 
ure the shape of the head of the child. 

„T. D.,,A. CoCKEBELIi., „ 
University of Colorado, 

Boulder, Colorado, Dec. 11, 1929, 
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Weather Recurrences and Weather CyclesJ 

By Sir Richard Gregory. 


E very year the weather is in some sense 
abnormal, but the past twelve months have 
given us rather more than our fair share of extremes, 
beginning with the most severe winter since the 
famous frost of 1895, continuing through several 
long periods of drought to the rainiest November 
on record. Unusual weather always leads to much 
discussion in the Press of the time-honoured subject 
of weather cycles, and 1929 was no exception. The 
point that the interval of thirty -four years since 
1895 was within a year of the famous Bruckner 
cycle was not missed, and the spells of cool rainy 
weather which tempered the dryness of spring and 
summer have been widely hailed as manifestations 
of the ' Buchan cold spells 

Buchan, it may be recalled, was much interested 
in tracing annually recurrent spells of unexpected 
weather. Thus a cold spell has been stated to 
occur regularly early in May, and has been associ- 
ated with the so-called ' ice -saints ’. Various ex- 
planations have been offered to account for this 
cold spell, the most popular being that in the course 
of the regular annual series of pressure changes 
which result from the increasing power of the sun 
in spring, an anticyclone develops over northern 
Europe at the time and causes a period of north- 
easterly winds. Another cold spell is supposed to 
occur in June, caused by the development of mon- 
soon winds blowing into the interior of Europe. 
Buchan in 1869 .enumerated as many as nine such 
periods, to which he assigned the following dates : 


Cold Periods. 

1. Feb. 7-14. 

2. April 11-14. 

3. May 9-14. 

4. June 2 9- July 4. 

5. Aug. 6-11. 

6. Nov. 6-13. 


Warm Periods. 

1. July 12-15. 

2. August 12-15. 

3. Dec. 3-14. 


These nine periods were deduced from observa- 
tions in Scotland during a period of ten years in 
the middle of the nineteenth century. In spite of 
this limitation, however, they have been assumed 
by many new^spaper correspondents to be equally 
valid ^ for the temperature of London in the 
twentieth century. Such an assumption is quite 
unwarranted, and Buchan, if he were alive to-day, 
would be the first to reject it. No scientific evidence 
has ever been adduced that cold or warm periods 
have any tendency to occur in London on Buchan's 
dates. 

Alone among modern weather cycles, that of 
thirty -five years has a background of tradition, for 
it was described by Sir Francis Bacon before 1625. 
Many people are familiar with the passage from his 
essay “ Of Vicissitudes of Things " : 

There is a toy, which I have heard, and I would not 
have it given oyer, but waited upon a little. They say 
it IS observed in the Low Countries (I know not in 
what part) that every five and thirty years the same 

^ From the presidential address to the Royal Meteorological Society 
delivered on Jan. 15. 
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kind and suit of years and w^eathers comes about 
again, as great frosts, great wet, great droughts, wwm 
winters, summers with little heat, and the like, and 
they call it the prime ; it is a thing I do the rather 
mention, because, computing backwards, I have found 
some concurrence. 

This weather cycle wrs rediscovered and care- 
fully investigated by the late Dr. Eduard Briickner, 
then professor of geograph}^ at the University of 
Bern, and it is now known generally as the Bruck- 
ner cycle. His great work, " Klimaschwankungen 
seit 1700, nebst Bemerkungen liher die Klima- 
schw'ankungen der Diluvialzeit ", published in 1890, 
has become a classic for the patient collection and 
analysis of material from a great variety of sources. 
He studied all the long records of rainfall, pressure, 
and temperature available at the time, and carried 
the record hack into earlier centuries by utilising 
the variations of level in the Caspian Sea and other 
la]?:es in enclosed basins and in the great river 
systems of the world, the historic variations of ice 
conditions on the rivers of Europe, the dates of the 
wdne harvest, and the frequency of severe 'winters. 

From all this material Briickner deduced the 
existence of a long succession of cycles — series of 
generally warm and dry years aiternating with 
series of generally cooLand rainy years. From 
A.D. 1020 to 1890 he found twenty-five cycles, 
giving an average length of 34*8 years, but theJndi- 
vidual cycles varied between twenty and fifty years. 
With this in mind, we must not expect too much 
from the Bruckner cycle, for so great is this varia- 
tion that only one cycle out of five comes within 
21 years of the expected length. When in addition 
one remembers that the amplitude of the variations 
is so small that in meteorological statistics the 
existence of the cycle can only be seen at all as the 
result of extensive smoothing, it becomes obvious 
that the Bruckner cycle is useless for the purpose 
of making long-range forecasts of 'weather, and the 
interval of thirty-four years between the cold 
winters of 1895 and 1929 takes its proper place as a 
mere coincidence. 

The true value of Briickner ’s work lies in a 
different direction. Although the amount of rain- 
fall may vary widely from one year to the next, the 
quantity of water -which is stored up on the land 
areas, in the soil, in lakes, and in glaciers, varies far 
more slowly. This stored water is not so closely 
related to the rainfall of the one preceding year as 
to the average rainfall of the ten preceding vecivs, 
and if these ten years fall in the wet half of a 
Bruckner cycle, the quantity of stored v'ater will be 
great. Again, in the dull rainy countries of nortii- 
west Europe, warm dry years are favourable for 
crops and vegetation, and on the whole the dry 
warm half of a Bruckner cycle will yield better' 
crops than the cool wet half, although there may 
be wide variations from one year to the next. An 
agricultural community must take the bad years 
with the good, and trust to the surplus from a rich 
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liarvest to tide over a year of dearth ; but at the end 
of the warm half of the cycle the community will 
be prosperous, while at the end of the cold half it 
will be poor. Hence waves of emigration and the 
movements of peoples are closely related to climatic 
cycles such as Bruckner’s, which in this way may 
leave their mark on history. That, and not 
long-range forecasting, is the role of the weather 
cycle. 

In the rainfall of Great Britain the Bruckner 
cycle is far less important than one of fifty years. 
The authoritative pronouncement made b}^ the 
Council of the Royal Meteorological Society in the 
matter of the supposed influence of broadcasting 
on weather contained a passage pointing out that 
groups of wet years in England have occurred 
about 1770, 1821 to 1830, 1871 to 1880 and 1922 
to 1928, four recurrences at intervals, of about 
fifty years, separated by groups of drv years in 
1741-50, 1801-10, 1851-70 and 1891-1910, the 
inference being that the wet years since 1922 
w^ere due to some natural period of oscillation of 
the rainfall, and not at ail to 
the relatively small electrical dis- 
turbance of the ether by human 
agencies. 

Much attention has been given 
to the sunspot cycle in relation 
to weather, and the literature of 
this subject is enormous. Sun- 
spots are a useful index of the 
activity of the sun, and they go 
through a not very regular cycle 
with an average length of 11*125 
years. Taking account of the 
change of polarity discovered 
by Dr, G. E. Hale, it is more 
accurate to say that sunspots go through a double 
cycle of 22*25 years. In terrestrial phenomena, 
these changes of solar activity are accompanied 
or closely followed by fluctuations in the ele- 
ments of terrestrial magnetism and by variations 
in the frequency of aurora. In matters of 
weather, a connexion with temperature was first 
suspected by Ricioli so early as 1651, and was 
clearly demonstrated, for tropical regions, by 
W, Koppen in 1873. A fairly close relationship 
has been traced by Dr. 0. E. P. Brooks between 
the sunspot number and the rainfall in certain 
parts of equatorial Africa, especially the plateau 
of Lake Victoria, and the eleven-year cycle in the 
level of this lake, which rises and falls with the 
rise and fall of solar activity. This is one of the 
most striking illustrations of the connexion between 
solar and terrestrial phenomena, as may be seen 
from the accompanying diagram (Eig. 1), re- 
produced from Dr. Brooks’s memoir.^ A similar 
relationship is found in Lake Albert and farther 
south in Lake Nyasa, though in the latter it is 
somewhat obscured by the large annual variation 
in the level of the lake and by other factors. 

In Great Britain the eleven-year sunspot cycle, 
like the Bruckner cycle, is of little importance. 

2 Air Ministry, Meteorological Office. G&ophysical Memoirs, ISo. 20. 
(London : H.M. Stationery Office, 1923.) 
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Although we are undoubtedly governed .in the 
long run by solar influences, these find their way 
from equatorial to temperate latitudes by , many 
and sometimes devious routes, . winds, oceaii 
currents, and so forth, so that their unity becomes 
lost and they appear as an- irregular series ,of 
changes following no apparent law. For example, 
it was found by Dr. G. Heilmann that the rainfall 
of Europe has two maxima and two iiiiniina in 
each sunspot |)eriod, and he explained this as due 
to the combination of two causes, the direct effect 
of the solar variations on the w^eather of Europe 
and the indirect effect due to changes at the 
equator extending their effect northwards. In 
1928, Dr. Brooks, after an examination of the 
relation between sunspots and pressure, both at 
individual stations and the distribution of pressure 
as a whole, concluded that at present the varia- 
tions of sunspots in the eleven-year cycle cannot 
be taken into account in predicting quarterly 
mean deviations of pressure in the eastern North 
Atlantic or western Europe. 


The suggestion has been made, notably by 
Defant, that there is a natural period of about 
3| years in the oscillation of the earth’s atmo- 
sphere, which requires to be set going by some 
vigorous impulse ; Defant found such an impulse 
in a violently explosive volcanic eruption. Others, 
notably Sir Norman and W. J. S. Lockyer, have 
found in them yet another manifestation of solar 
influence, such for example as is shown in the dis- 
tribution of solar prominences. In some parts of 
the world, notably the East Indies, these periodi- 
cities of a few years are of undoubted value in 
forecasting the general rainfall some months ahead ; 
in Great Britain they have at times reached a 
spectacular development, but always, just when 
they- seemed to have established themselves 
thoroughly, they changed the length of their 
phase, or otherwise proved themselves unstable as 
water. 

As the result of a great amount of research into 
a single definite problem, Mr. J. Baxendell was 
able to show in 1925 that w^e possess more exact 
information about a 5*1 -year periodicity in British 
weather than about any similar phenomenon* 
The story of this period, as unfolded by the late 
Carle Salter and J. Glasspoole, begins in 1868. 
For fifteen years, up to 1882, each fifth year 
(1872, 1877, i882) was very much wetter than any 


Mean Monihlij Readings of ihe Lake Gauge on Lake Victoria «fMonthli| Sunspot Numbers 1896-1927 
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of tile remaining twelve. Then this series broke 
down, but from 1889 until 1909 there was a most 
remarkable sequence in which every third year 
was abnormally wet. The years 1891, 1894, 
1897, 1900, 1903, 1906, and 1909 were all wetter 
than the average ; of the remaining eighteen, one 
was exactly normal and the others were all dry. 
After 1909, however, the sequence changed to an 
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almost equally remarkable two-year oscillation. 
From 1910 until 1922 the even years were all much 
wetter than the average, while the odd years were 
all dry, with the sole exception of 1915, and even 
that year was drier than either 1914 or 1916. 
After 1922 this two-year sequence broke down, 
and now we seem to have returned temporarily 
to the three -year type. 


Progress in Naval Engineering. 

By Eng. Capt. Edoae C. Smith, O.B.E., R.N. 


T hough surpassed in length by the presi- 
dential address of Sir William White to the 
Institution of Civil Engineers in 1903, the Thomas 
Lowe Gray lecture delivered to the Institution of 
Mechanical Engineers on Jan. 3 by Engr. Vice- 
Admiral R. W. Skelton, Engineer-in-Chief of the 
Fleet, on progress in marine engineering, bears com- 
parison with it as an authoritative official review 
of an important subject. While Sir William White 
traced the evolution of mercantile and naval 
vessels, Admiral Skelton confined himself to the 
progress in marine machinery, and his lecture is 
probably the most extensive survey so far written. 
His predecessors, Admirals Durston, Oram, Good- 
win, and Dixon, in their addresses and papers to 
the technical institutions, have all dealt with various 
aspects of naval and marine engineering, and were 
the series of contributions collected in a single 
volume it w^ould go far tow^ards filling one of the 
many gaps in the literature of engineering history. 
Such a volume should at least be available in every 
man-of-war and every school where marine engin- 
eering is studied. 

Though not mentioned by Admiral Skelton, the 
first suggestion for a steam-driven w^ar vessel was 
made to the Admiralty by Earl Stanhope. For 
him the authorities built the ' ambinavigator- 
ship ^ called the Kent, and so sure did Stanhope 
feel that he was on the high road to success that in 
June 1794 he signed a bond wnth a penalty of 
£9000 '' to indemnify the public in case the said 
ship should not answer the purpose of Govern- 
ment The inventor did not merely intend to 
produce a result, but he hoped '‘to establish every 
part of the subject on clear and irrefragable proofs, 
and to ascertain demonstratively what is the best 
possible plan The experiments failed and the 
matter w^as dropped, without Stanhope, however, 
being kept to his bond. Tw^enty years elapsed 
before the Navy had anything more to do with 
steam, and then the suggestion came from Sir 
Joseph Banks. Capt. Tuckey was preparing for 
surveying the river Congo in the Congo. Why not 
fit her with a steam engine 1 Constructed by the 
greatest engineering firm in the world, Boulton 
and Watt, the engine was delivered, put into the 
ship, taken out again and set up in Chatham 
dockyard. So heavy w^as the machinery that the 
Congo would have foundered in any sort of sea, 
and Capt. Tuckey therefore wisely decided to stick 
to sails. Five or six years passed and with the 
building of the Comet, Lightning, and other small 
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steam craft began a series of revolutionary changes 
in everything pertaining to w^arships. 

It cannot be said that early naval requirements 
made any severe call on the engine constructors of 
the day. Fulton had launched the Clermont in 
1807, Bell the Comet in 1812, and steam vessels 
w^ere proving their worth on every ocean. But few- 
realised the value of steam in W'ar vessels, and there 
w^as no more stubborn opponent of steam than 
Capt. Sir William Symonds, the Surveyor of the 
Navy. The Russian War of the ’fifties, how^ever, 
show^ed the futility of any longer trusting exclu- 
sively to the wind, and on April 22, 1854, the officers 
and men of the Black Sea fleet saw for the last time 
a British frigate in action under sail. By that time, 
slow' as progress had been, the paddle had given 
place to the screw, the flue boiler to the tubular 
boiler, engines w^ere becoming more powerful, and 
many of the younger generation of naval officers, 
wffio knew more about railways and electric tele- 
graphs than of the fighting of the Napoleonic wars, 
had eagerly taken up the study of engineering. 

Admiral Skelton gave much interesting informa- 
tion regarding those early days, and then proceeded 
to review matters which are more familiar to our 
ears. He was unable to read the wffiole of the 
lecture, wffiich, however, will be published in full b}^' 
the Institution of Mechanical Engineers. When 
available it will be seen to contain as an appendix 
a tabulated statement of some forty ships, from the 
fine paddle frigate Terrible of 1842 to the cruiser 
Berwick oi 1925. It is a happily chosen list, and 
the progress of naval engineering could w^ell be 
traced b}^ a study of a ship from each decade. The 
fourth ship in the fist is the Agamemnon oi 1851. 
Other wooden two-deckers had been altered to 
receive the screw, but the Agamemnon w^as the first 
of her class to be designed as a screw ship. Her 
engine by Penn wmild reflect credit on any shop 
to-day. It w^as a simple expansion horizontal 
engine with twn cylinders fitted with trunk pistons 
something like the pistons found in a motor-car. 
The square tubular boilers generated steam at 
20 lb. pressure, and the engine developed 2268 h.p. 
The machinery w^eighed 320 lb. per h.p., cost 
£15 95. per h.p., and consumed 5 lb. of coal per 
h.p. per hour. Compare this with, the Benrick, 
the machinery of wiiich, developing 80,000 li.p., 
weighs only 45-5 lb. per h.p., cost but £5*6 ],)er 
h.p., and consumes only 0*89 lb. of oil per h.p. 
per hour. 

Under the command of Capt. W. R. Mends the 
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Agamemnon was sent to the Mediterranean under 
sail ; took part in the bombardment of Sevastopol 
in October 1854, and the following month success- 
fully rode out the great storm which worked havoc 
in the fleet. Mends, who had studied the steam 
engine, had an anxious time, but after the storm 
wrote to his wife : “I soon had a third anchor 
down and kept the engine going 'to ease the cables, 
which, thanks to James Watt, enabled the good 
ship Agamemnon to ride easily 

The twenty pounds pressure of the Agamemnon 
represented the general practice at sea, marine 
engineers being timid regarding the use, and 
ignorant of the value, of high pressure steam. A 
step forward was made in the Constance of 1860, 
which had John Elder’s compound engines working 
with 30 lb. pressure. No one would want to be 
shipmates with her engines to-day, for they were 
most difficult to handle and maintain. Elder, 
however, w^'as the leading advocate of the compound 
engine, around which a tremendous controversy 
raged, but wffiich by the ’seventies was specified for 
all naval vessels. The early twin-screw ironclad 
Dreadnought of 1872, for example, had vertical 
compound engines of 8207 h.p. working at 60 lb. 
pressure, and her coal consumption was but 2*32 lb. 
as against the 5 lb. of the Agamemnon of twenty 
years earlier. It was about this time that engineers 
began to understand something of the work of 
Joule and his contemporaries on the mechanical 
equivalent of heat. In the Eoyal School of Naval 
Architecture and Marine Engineering, too, naval 
engineers were trained under some of the finest 
teachers of the day, among whom was Prof. Unwin, 
who is happily still with us, a veteran of more than 
ninety years. 

From the ’seventies onward change succeeded 
change. The compound engine of Elder gave way 
to the triple expansion engine of Kirk, square 
boilers were replaced by cylindrical boilers, steam 
invaded every part of the warship, and the chief 
engineer of an ironclad became the head of a staff 
upon whose eflorts mainly depended the efficiency 
of the ship as a fighting machine. Nineteenth 
century mechanical engineering could show nothing 
finer than the great triple-expansion reciprocating 
engines such as were found in the Atlantic liners, 
and in such cruisers as the Drake and Good Hope, 
each set of the engines of which developed 15,000 
h.p. They were constructed when the demands of 
the naval authorities for greater speeds were inces- 


sant and when the attempts to comply with those 
demands brought a whole host of difficulties. 
There were troubles with boilers, with condensers, 

■ vdth^ bearings, thrusts, pistons, pumps, auxiliaries, 
packings, pipes, joints, glands, and valves. Engine 
designers did their utmost to overcome the defects, 
but it was, as Admiral Skelton said, upon the 
engineering branch of the Navy that the brunt of 
the work fell. Yet it was also in the arduous times 
of the ’eighties and ’nineties that naval engineers 
gained the experience which proved of such vital 
importance to the Empire during the War. 

Of the forty-four ships in the Table, fifteen are 
turbine driven. The list begins with the Amethyst 
and Dreadnought, and includes such well-known 
vessels as the Glasgow, Lion, Hood, and Nelson, 
No one is likely to disagree with the remark that 
the successful application of the steam turbine 
' afloat was largely due to the soundness of the con- 
ceptions of the inventor and his thorough explor- 
atory work in connexion with the marine applica- 
tion. Had all innovations into the engine rooms of 
warships been accompanied by as few setbacks as 
was the turbine, naval engineering recollections 
would be far less interesting than they are. The 
importance of the change from reciprocating engine 
to steam turbine is comparable with the importance 
of the change from paddle to screw ; and so far as 
can be seen at present the turbine appears likely to 
hold its own for warship propulsion for a long 
time. 

The introduction of the water-tube boiler came 
before the turbine, but the change from coal burning 
to oil burning has taken place in the last twenty 
years, and improvements in the stokehold have 
been as great as those in the engine room. The 
results can be seen by comparing the Dreadnought 
of 1905, the Hood of i916, and the Berwick of 1925. 
The weight of machinery per horse-power, has 
diminished in the ratio 184 : 84 : 45*5, the square" 
feet of floor space required per horse- power in the 
ratio 0*45 : 0-136 : 0T18, while the cost of the 
machinery per horse-power of the three ships w^as 
£13*^, £9-6, and £5*6 respectively. There is 
necessarily an ultimate limit in the possible re- 
duction in weight and size and fuel consumption, 
and some writers forty years ago thought they 
were within measurable distance of it, but the age 
of improvement is still with us and engineers are 
still striving, like Earl Stanhope, to determine 
what is the best possible plan ”. 


Obituary. 


Majoe P. G. Ceaigie, C.B. 

M ajor Patrick george cratgie, the 

leading authority for some half a century on 
agricultural statistics, died on Jan. 10 at the age of 
eighty-six years . Educated at Perth, the Urdversity 
of Edinburgh, and St. Catharine’s College,' Cam- 
bridge, he acted as secretary to the Local Taxation 
Committee from 1871 until 1890 and of the Central 
Chamber of Agriculture from 1879 until 1890. He 
was twice employed by Royal Commissions to 


report on the markets of Paris and Brussels, and 
on the agricultural schools of France. Shortly 
thereafter, on the formation of the new Board of 
Agriculture, he w^as selected as the obvious man 
for the directorship of the Statistics, Intelligence, 
and Education Branch, a post which he held from 
1890 until 1897, when he became Assistant Secretary, 
retiring in 1906. Craigie was the founder of modern 
British agricultural statistics, and their value is 
largely due to bis enthusiasm and initiative. 
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In spite of the heavy pressure of official duties, 
Craigie found time for much other work. He 
became a fellow of the Royal Statistical Society in 
1874, acted as one of the honorary secretaries from 
1887 until 1902, and during 1902-4 occupied the 
presidential chair. To the Journal of the Society 
he contributed a long series of papers, amongst 
others : ‘‘ The Cost of English Local Government 
1877 ; “ Ten Years’ Statistics of British Agri- 
culture ”, 1880 ; Statistics of Agricultural Pro- 
duction ”, 1883; “The Size and Distribution of 
Agricultural Holdings in England and Abroad ”, 

1887 ; “ The English Poor Rate, Some Recent 
Statistics of its Administration and Pressure”, 

1888 ; and his presidential addresses of 1902 and 
1903, 

He was president of Section F (Economic Science 
and Statistics) of the British Association in 1900, 
and of the Sub-Section for Agriculture at the 
Winnipeg meeting of 1909. In the work of the 
International Statistical Institute he took a very 
active part, attending the meetings for many years 
as official British delegate ; for a short period he 
was secretary-general and later treasurer. The 
value of his services to statistical science, especially 
in relation to agricultural statistics, w^as recognised 
by the aw^ard to him, in 1908, of the Royal 
Statistical Society’s Guy Medal in gold. 

A most kindly and genial man, “ a redoubtable 
champion of agricultural interests, a pioneer of 
agricultural progress, a successful administrator 
during the seventeen years that he laboured at the 
Board of Agriculture, and probably the most loved 
of all officials who ever entered its portals ”, as 
Lord Bledisloe states in the Times, Major Craigie 
was greatly missed by many friends in London wffien, 
after his retirement, increasing years and infirmity 
kept him at his home in the west of England. 


Herb Carl Schoch, 

Gael Schoch died on ISFov. 19, 1929, at the age 
of fifty-six years. His death deprives astronomy 
of a very active student of ancient astronomical 
records, who has contributed to the improvement of 
chronology by the identification of several eclipses 
and other astronomical phenomena : for example, 


News ai 

CONGBATULATIONS from many in the world of 
science will be accorded in the coming week to Sir 
Robert Elliott-Cooper, K.G.B., a j^ast president of 
the Institution of Civil Engineers, and among the 
oldest of English engineers, who celebrates on Jan, 29 
his eighty -fifth birthday ; also to Dr. Henry O. 
Forbes, anthropologist, botanist, and pioneer traveller 
in many lands, who is seventy-nine years of age on 
Jan. 30, The former is a Yorkshireman, and he was 
educated at Leeds Grammar School. Entering the 
firm of Messrs, John Fraser, of Leeds, he left them 
in 1876 to engage in professional work in London, 
gaining a high reputation as a civil engineer. Whilst 

No. 3143, VoL. 125] 


his identification of the lunar eclipse observed at 
Ur in B.c. 2283 is used by Prof. S. Langdon in his 
recently published chronological tables. His as- 
tronomical studies have been going on since 1900. 
He made a new determination of the arcus visionis^ 
or distance from the sun at which different objects 
could be detected at their heliacal rising. He 
also studied the rules that were follow'^ed in Baby- 
lonia, etc., as regards the insertion of intercalary 
months, a matter of great importance in the 
identification of recorded phenomena. He worked 
for a time at Oxford, assisting Dr . J. K. Fotheringham 
in the studies that he made, in conjunction with 
Prof .Langdon, on the Venus tablets of Ammizaduga. 
That work contains, as an appendix, tables of the 
moon and planets prepared by Schoch, wffiich 
extend back to b.c. 3507. The secular accelera- 
tions play an important part in deducing positions 
at such remote dates . Schoch made an inde|)endent 
study of these, reaching results nearly identical 
wdth those deduced by Dr. Fotheringham. In 1928 
he published a revision of Oppolzer’s ‘ Syzygien- 
tafeln’, wffiich greatly increased their accuracy. 
Many of his astronomical conclusions have been 
referred to from time to time in our columns. 


We regret to announce the following deaths : 

Prof. H. L. Cailendar, F.R.S., professor of physics 
in the Imperial College of Science and Technology, on 
Jan. 21, -aged sixty -six years. 

Prof. Ludwig Claisen, of Kiel and Berlin, well 
loiown for his work in organic chemistry, on Jan. 5, 
aged seventy -eight years. 

Dr. Harry Taylor Marshall, since 1908 Walter Reed 
professor of pathology and bacteriology in the Uni- 
versity of Virginia, who was president in 1922 of the 
American Association of Pathology and Bacteriology, 
aged fifty -four years. 

Mr. F. P. Ramsey, lecturer in mathematics in the 
University of Cambridge, on Jan. 19, aged twenty-six 
years. 

Sir George Thane, professor of anatomy at University 
College, London, from 1877 until 1919, on Jan. 14, 
aged seventy-nine years. 

Dr. Victor C. Vaughan, formerly dean of the ^Medical 
School of the University of Michigan, member of tlie^ 
National Academy of Sciences and past president of 
the American Medical Association, known for liis work 
on bacterial toxins, on Nov. 21, aged seventy -eight 
years. 


1 Views. 

president of the Institution of Civil Engineers, Sir 
Robert was responsible (1912) for an address which 
embodied a comprehensive and detailed survey of 
engineering projects completed or in liand in the 
overseas Dominions, Crown Colonies, and oilier jiarts 
of the British Empire. Then, during the War, he 
was chairman of the "War Office Committee of the 
Institution, perhaps the most signal as well as final 
expression of consistent and devoted I'mbiic service. 
We may add, however, to the record, his active interest 
in the advancement of the National Physical Labora- 
tory. There is a portrait of 8ir Robert hanging in the 
apartments of the Institution of Civil Engineers. 
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Db. Henby O. Fobbes was bom at Aberdeen, and 
educated there at its Grammar School, graduating 
afterwards at the university, and at Edinburgh. 
Exploratory work in little-known regions of the world 
became a fascinating and compelling outlet for his 
activities, and this very early in life. More than fifty 
years ago he was exploring and collecting in Java, 
Sumatra, and Timor. The Royal Geographical 
Society allotted him the Gill Memorial Award in 1893 
for explorations and observations in New Guinea, 
the Malay Archipelago, and Chatham Islands. In 
1890“-93 he was director of the Canterbury Museum, 
New Zealand. From 1894 to 1911 he was Director 
of Museums to the Corporation of Liverpool. The 
British Association found a zealous coadjutor in Dr. 
Forbes, whether as a member of council, lecturer, or 
in a consultative capacity. Apart from book- writing. 
Dr. Forbes is the author of various memoirs, detailed 
in the Royal Society’s “ Catalogue of Scientific 
Papers ”, among which is “New Guinea : attempted 
Ascent of Mount Owen Stanley The Government 
of Peru commissioned him in 1911-13 to report upon 
the birds of the Guano Islands. Dr. Forbes is an 
honorary LL.D. of Aberdeen. 

At the annual general meeting of the Royal 
Meteorological Society on Jan. 15, the Symons 
Memorial Medal for distinguished work in meteorology 
was presented to Dr. G. C. Simpson. Dr. Simpson 
received his academic training at the University of 
Manchester, where he became interested in meteoro- 
logy, and especially in atmospheric electricity. A 
research studentship enabled him to carry out an 
investigation into the ionisation of the air in high 
latitudes, at Karasjok in Lapland. On his return 
to England, he was for a short time attached to the 
Meteorological Office, after which he took up an 
appointment as reader in meteorology at his old 
university, where he conducted an important series 
of kite ascents at the University Observatory on 
Glossop Moor. In 1906 he joined the Indian Meteoro- 
logical Department, and in 1910-12 he was granted 
leave of absence to take part in Capt. Scott’s second 
South Polar Expedition. His two volumes on 
“ Meteorology”, which form part of the results of 
that expedition, added greatly to our knowledge of 
the atmosphere in the Antarctic. 

Aeteb a period of War service, in 1920 Dr. Simpson 
was appointed a member of the Nile Irrigation Com- 
mission, and spent six months studying conditions in 
Egyx) t . In S eptember of that year he became Director 
of the British Meteorological Office. Throughout his 
career he has maintained his interest in research, 
especially in atmospheric electricity, where his funda- 
mental investigations into the origin of the electric 
charges in thunderstorms by the breaking of rain- 
drops were followed by critical studies of the mechan- 
ism of thunderstorms and the nature of lightning. 
In recent years he has become interested: in the 
problems of radiation, and has shown how cycles of 
solar radiation are able to account in a remarkable 
w^’ay for the phenomena of the Quaternary Ice Age, in- 
cluding the succession of glacial and interglacial periods 
and the increased rainfall in unglaciated regions. 
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Rebebbing to our remarks last week (p. 97) on 
Syon House and estate at Isleworth, .where it is 
proposed to place a sewage disposal works, a corre- 
spondent reminds us that during the life of Sir Henry 
Percy, ninth Earl of Northumberland, Syon House 
was frequently the home of some of the early English 
men of science. Born in 1564, Earl Percy served in 
the Low Countries, fitted out a ship for fighting 
against the Spanish Armada, and was a staunch 
supporter of the Stuarts. Though a Protestant, he 
was, however, tried for treason after the Gunpowder 
Plot and spent many years in the Tower. His love 
of astrology and scientific experiments caused him to 
be called “ The Wizard Earl The English mathe- 
matician Nathaniel Torporley (1564-1632), the friend 
of Vieta, Thomas Allen (1542-1632), who wrote an 
exposition of the works, of Ptolemy, and Thomas 
Harriot (1560-1621), “the universal philosopher ”, a 
correspondent of Kepler, and the first in England to 
observe sunspots, were all patronised by the Earl, 
and Harriot for many years lived in the old Syon 
House. After the Earl had been committed to the 
Tower, Walter Warner, Thomas Hughes, and Harriot, 
like Raleigh, often kept him company there and were 
known as his “ three magi ”. Torporley bequeathed 
to Syon House all his books, maps, and instruments. 

The Institute of Industrial Administration, to 
which reference is made in our leading article this 
week, has laid down a definite course of instruction 
and established an examination for a diploma in in- 
dustrial administration. This is a step towards mak- 
ing industrial management a ‘profession’; and it 
should do something to mediate between the equally 
excusable but equally unsatisfactory opposite sup- 
positions — that educated men, on one hand, are in- 
competent in industry and, on the other, that the 
hand-to-mouth methods of the uneducated practical 
man are efficient. Clearly, we can combine practical 
experience of the workshop with a wider knowledge 
of psychology, economics, and government than our 
old-fashioned managers had. A more fundamental 
issue, however, has still to be faced, if we are in earnest 
about rationalisaJion ; for the directors themselves 
in certain enterprises seem to be incompetent. It is 
not good sense, for example, to have as directors in 
a chemical trade men wko know nothing at all of 
chemistry, or to have architects who know nothing 
about the chemistry of the new or the old building 
materials. Even if shop -organisers and employment- 
managers are competent, they will be helpless so long 
as the directors in control of policy do not understand 
the ABC oi the sciences which they might use. The 
president of the Institute of Industrial Administration 
is Mr. A. S. Comyns -Carr, and its address 47-51 King 
William Street, London, E.C. 4. 

The report of the twentieth meeting of the Indian 
Central Cotton Committee, held on Nov. II last at the 
Institute of Plant Industry, Indore, contains several 
matters of scientific significance. The interest taken 
by leading industrialists in India in the scientific de- 
velopment of agriculture is exemplary. The work of 
the Institute of Plant Industry has impressed Indian 
industrial leaders and ministers so much that large 
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sums of money have been given to develop the new 
variety of Malvi cotton which the Institute has 
selected, and to put into practice the suggestions made 
by the Institute for the improvement of agriculture 
generally. This interest may be illustrated by the 
following extract from the report of the speech of the 
Prime Minister of the Holkar Government at the meet- 
ing : “We must naturally proceed slowly and only 
take up improvements and new^ ideas after they have 
been carefully considered and also carefully tested by 
scientific investigators whose experience, performance, 
and standing carry weight”. This statement shows 
that the important part which science plays in indus- 
trial development is thoroughly understood by some 
Indian leaders. 

We find later in the report that the Committee’s 
plans are widening to include the cotton manufactur- 
ing industry. A few years ago the Committee built 
the Cotton Technological Laboratory at Matunga, 
Bombay. The laboratory has a large and capable 
scientific staff and is well equipped with modern 
apparatus and a complete spinning plant. The stan- 
dardisation of Indian cottons was its primary function, 
but its recent bulletins have included investigations 
in the technology of cotton spinning which are note- 
worthy contributions to this branch of applied science. 
Again, Indian industrial interest has been stimulated 
by the work of a scientific laboratory with the result 
that it was decided at the Indore meeting to extend 
the work to meet the requirements of the mill industry 
and the cotton trade generally. This step now brings 
within the control of the Indian Central Cotton Com- 
mittee the scientific development of all branches of 
the Indian cotton industry, from the selection and 
raising of the crop to the production of the finished 
article. The Committee is to be congratulated on its 
foresight, and all scientific men will appreciate its 
efforts to apply scientific control to the development 
of the Indian cotton industry. 

The three leading events in the history of the steam 
railway were the opening of the Stockton and Darling- 
ton railway on Sept. 27, 1825 ; the famous Rainhill 
locomotive trials of October 1829; and the inauguration 
of the Liverpool and Manchester Railway on Sept. 15, 
1830. If the first of these events showed the practi- 
cability of passenger transport by railway, the second 
demonstrated the superiority of the steam locomotive 
over all other methods of traction, while the world’s 
railway system may be said to have had its birth with 
the completion of the Liverpool and Manchester 
Railway, when on Sept. 15, 1830, a train composed 
of eight locomotives and twenty-eight carriages, con- 
taining some six hundred persons, proceeded along 
the line. The following day, Sept. 16, regular trains 
were run, and by the end of the week there was a daily 
service of six trains in each direction. To commemor- 
ate this epoch-making event, arrangements are being 
made to hold a pageant and an exhibition at Liver- 
pool on Sept. 14-21 next, when it is hoped to bring 
together a collection of books, pictures, models, 
locomotives, etc., illustrating the progress of railroad 
transport. An executive committee has been formed 
representing both civic and railway interests, with 
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’ headquarters in the Royal Liver Buildings, Liverpool, 
and an appeal has been issued for information from 
anyone interested in the development of railways 
who can supply particulars of historic exhibits. 

It is announced that the Latinisation of the Russian 
alphabet is a probable development of the near future. 
A Moscow commission has studied the technical de- 
tails and has almost completed its investigations. 
Immediately after the Revolution, the Russian 
alphabet was simplified by discarding one or two- 
superfluous or little - used letters. There are still 
more than thirty letters in the Cyrillic alphabet as 
against twenty-six in the Latin, so that any change 
will necessitate either the elimination of further letters 
or, which is most likely, the introduction of diacritical 
marks to express sounds for which there is no precise 
equivalent among the simple Latin letters. It will 
be recalled that some years ago Prof. Bohuslav 
Brauner advocated this (the Czech) mode of tran- 
scription from Cyrillic to Latin in Natube (April 29^ 
1922, vol. 109, p. 652) on the grounds of simplicity 
and faithfulness to the original. The following 
changes involve the introduction of diacritical marks 
over consonants 

ni becomes s pronounced as sh in she 

III „ sc „ shell 

^ „ c „ c/?. in church 

The letter il, if transcribed to c, must be pronounced 
like ts in its. The change from the Russian to the 
Latin alphabet is to be welcomed, for not only will 
it be easier for educated Russians to learn western 
European languages, but it will also facilitate the 
acquiring of a knowledge of Ritssian by othei'S. 

The fifth International Botanical Congress is to be 
held at Cambridge on Aug. 16-23 next. The sequence 
of congresses in this series is Paris 1900, Vienna 1905, 
Brussels 1910 ; the 1915 Congress was to have been 
held in London, and arrangements were well in hand 
when War broke out. i\fter active hostilities had 
ceased an international congress w^as formally dis- 
cussed on several occasions, but it was considered that 
more would be lost than gained unless all nations 
could take part. Eventually, American botanists 
oflered to hold a congress at Ithaca in 1926 if British 
botanists would waive their title to precedence. Tiie 
conference was held as the International Congress of 
Plant Sciences (Fourth International Botanical Con- 
gress). The 1930 Congress returns to the old termino- 

logy- 

A PBELiMiNARY programme of the Cambridge meet- 
ing has been circulated giving a summary of informa- 
tion for the benefit of foreign visitors and also the names 
of presidents, vice-presidents, recorders, secretaries, 
etc., of the Congress as well as of the eight sections : 
bacteriology, phytogeography and ecolog\% genetics 
and cytology, morphology, mycology aiul ])Iant 
pathology, plant physiology, pakeobotany, taxonomy 
and nomenclature. The programme gives expression 
to the general opinion that more benefit is likely to 
arise from discussions than from indivklual com- 
munications, and the sectional programmes give the 
titles of the |)roposed discussions, usually with a list 
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of those who have promised to speak. Any person 
interested in botany may become a member of the 
Congress on payment of the subscription of £1, which 
should be sent to the honorary treasurer, Dr. A. B. 
Rendle, British Museum (Natural History), S.W.7, by 
April 1 next. 

It is seldom that we refer to the weaknesses of 
popular natural history articles, but the Nineteenth 
Century for January published one on “ The Badger 
and its Reputation ”, which moves us to protest. In 
this ten-page article, the first six pages, containing 
much general denunciation of the ignorance and in- 
accuracy of naturalists, scarcely mention the badger. 
The remaining four, amongst otherwise simple infor- 
mation, state that “ the badger appears to possess 
senses entirely unknown to science ”, that “ tmlike 
any other animal, he seems to be able to exist almost 
entirely without air ”, that the hedgehog, “ another 
insectivorous creature ”, is in most of his ways a 
badger in miniature. The Nature-loving public de- 
serves something better than this. 

Indeed, the same number of the Nineteenth Century 
includes another Nature article of very different 
stamp. In “ The Origin of Right ”, A. Wyatt Tilby 
records the results of much observation and considera- 
tion of the curious fact that right-sidedness is a widely 
spread feature in the animal world. Right-handedness 
is predominant amongst men, and more start off on 
the right foot than on the left. Cats are said to be 
right - footed, so are civets, genets, giraffes, and 
camels. Even molluscs have usually right-twisted 
shells. On the other hand, wolyes and deer are left- 
footed, whereas dogs, horses, and antelopes start off 
indifferently with the right or left foot. The author 
does not say under what conditions or from how 
many observations these results were obtained, but 
one of his conclusions is that practically every animal 
that grips, climbs, or hunts uses the right approach 
or the right foot first in preference to the left. He 
also endeavours in a series of interesting paragraphs 
to trace the causes which may have contributed to 
the formation of the ‘ right ’ habit and its survival 
in different categories of animals. Our impression is 
that the subject is still very hazy. 

In an address in honour of Mr. Edison at the 
dedication of the Edison Institute of Technology, the 
gift of Mr, Ford, President Hoover paid a notable 
tribute to men of science and their work. “Our 
scientists and inventors are amongst our most price- 
less national possessiohs. There is no sum that the 
world could not afford to pay these men who have 
that originality of mind, that devotion and industry 
to carry scientific thought forward in steps and strides 
until it spreads to the comfort of every home ; not by 
the profits of all the banks in the world can we 
measure the contribution which these men make to 
Our progress. And they are the least interested in 
the monetary results. Their satisfactions are in their 
accomplishment— -in the contribution of some atom 
of knowledge which will become part of the great 
mechanism of progress. Their discoveries are not the 
material for headlines . Their names are usually 
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known but to a few. But the nation owes them a 
great honour and is proud to demonstrate through 
Mr. Edison to-day that their efforts are not un- 
appreciated. The country can well pay its tribute 
to the men of this genus by expanding the facilities 
for their labours. The nation to-day needs more 
support for research. It needs still more laboratories. ’ ' 
The address, which was delivered at Dearborn, 
Michigan, on Oct. 21 last, is a fine example of pointed 
eloquence. It is published in the /Scientific Monthly, 
for December. 

Leonabdo da Vinci, whether considered as artist, 
sculptor, architect, engineer, inventor, biologist, or 
physicist, is such an outstanding figure of his time, 
and the works he executed and the manuscripts he 
left are of such intrinsic value, that he is bound to 
attract the attention of succeeding generations of 
students. His versatility was ably brought out by 
Mr. E. McCurdy, in his lecture to the Royal Institu- 
tion, reported in Nature, May 6 and 18, 1920. Dr. 

I. Hart has treated of his mechanical investigations, 
and a list of his contributions to pure and applied 
science is contained in Prof. Usher’s “ History of 
Mechanical Inventions”. It was G. B. Venturi 
(1746-1822) who first directed attention to the signi- 
ficance of Leonardo’s scientific work, and much has 
been written since. A further contribution to the 
study of his views is contained in the first number for 
1930 of Scientia, in which R. Marcolongo, of the 
University of Naples, deals wdth “The Dynamics of 
Leonardo da Vinci ”. The article is published in 
Italian. After a brief review of the writings of the 
Greeks and of some little-known work of the fourteenth 
century, the writer, using the manuscripts of Leonardo, 
quotes his statements regarding weight, force, gravity, 
the laws of motion, and motion down a plane and in 
the ai"c of a circle ; showing him to be a precursor of 
Galileo and Newton. Leonardo was essentially a 
reformer and belonged to that age which produced 
Erasmus, Copernicus, Diirer, Luther, Agricola, and 
Paracelsus. 

Rapid progress is being made in constructing the 
Bavarian Zugspitze Mountain Railway, as it is desired 
to open service on this line, with the exception of the 
aerial ropeway to the top, before March. This datq 
was chosen so that visitors to the famous Passion play 
at Oberammergau may have an opportunity of seeing 
the beautiful mountain scenery traversed by the 
railway. In many respects it will be like the Jungfrau 
railway. According to A.E,G. Progress for December 
last, the final station will be on the summit, 9750 feet 
above sea-level. The first section of the line, 4-7 miles 
in length, will be run by ordinary adhesion locomotives, 
the maximum gradient being only 3-5 per cent. The 
next section, 6*9 miles long, will be a rack railway, and 
the final aerial ropeway to the summit will be 0*37 mile 
long. The maximum gradient on the rack railway is 
25 per cent, and on the aerial ropeway 68 per cent. 
The Schneeferner Haus is a hotel at an altitude of 
8750 feet, which has been planned by the railway 
company so as to provide plain accommodation for the 
ordinary traveller and luxurious rooms for the wealthy. 
When the finah section leading to the summit is com- 
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pletecl. next , summer, the total time taken by the 
trains from the low-level station at Garmiseh-Parten- 
kirchen (altitude 2300 feet) to the summit will be 
one hour and fifty minutes, three minutes only being 
recjuired for the aerial ropeway. The electric energy 
required for the railway is supplied by three-phase 
current from the Isar power station. At the sub- 
station it is converted into direct current at 1500 volts 
by glass -bulb rectifiers. At full load these will work 
at 1650 volts. These rectifiers are novel in design and 
are being used in practice for the first time. 

The December number of the J ournal of Scientific 
Instruments gives many illustrations of the uses to 
which science can be put by means of robust in- 
struments which almost any one can safely use. An 
apparatus is described by means of which the change 
in the moisture content of small quantities of a powder 
can be readily and accurately determined by means 
of a torsion balance. Curves are shown and can be 
quickly found giving the rate at which moisture is 
absorbed by industrial products like flour, starch, and 
tobacco. Results obtained in this way are of great 
use in commerce. The General Electric Co. describes 
apparatus which, when perfected, will measure the 
colour, temperature, and luminous output of an in- 
candescent lamp. Photoelectric cells are used, and 
it is satisfactory to find that definite results can be 
obtained. An ingenious method of measuring the 
internal diameters of transparent tubes, perfected at 
the National Physical Laboratory, is described. The " 
two-ball method described enables the diameter to be 
easily measured in any given axial plane. Thus the 
elliptieity as well as the variation in size of the cross 
section can be determined. The method can also 
be applied to opaque tubes. Steel balls the diameters 
of which increase by very small steps from 1/16 in. 
to 1 in. are readily obtainable. The method can be 
applied to tubes the bore of which is only about three 
millimetres. A description is given of an instrument 
for measuring the thickness of compressible solids, 
for example, fabrics, over a very wide range of pres- 
sures. This instrument should be of use for the 
woollen andw^orsted industries. The use of elinvar 
instead of steel in the spring of the Galitzin vertical 
seismograph at Kew has enabled the temperatuie 
coefficient of elinvar to be determined. It is only 
one-tenth that of the steel spring. A clear descrip- 
tion is given of the Moll recording microphotometer 
for use in the investigation of photographed spectra. 
This journal contains much interesting information 
wffiich should prove of value to all engaged in in- 
dustrial research. 

At the annual general meeting of the Royal 
Microscopical Society, wffiieh was held on Wednesday, 
Jan. 15, the report of the council was adopted, and 
the following were elected officers and new members 
of council for the ensuing year : — President : Prof, 

R. Ruggies Gates ,* Treasurer ; Mr. Cyril F. Hill ; 
Secretaries : Mr. J. E. Barnard and Dr. Clarence 
Tierney ; New Members of Council : Prof. W. A. F. 
Balfour-Browne, Mr. E. W. Bowell and Prof. Doris 
L. Mackinnon ; Librarian : Dr. Clarence Tierney ; 
Curator of Instruments : Mr. W. E. Watson Baker ; 
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Curator of Slides : Mr. E. J. Sheppard. The counciFs 
report stated that the Society continues to play an 
increasingly important part in the application of 
science to British industries. In the absence of the 
president, Mr. J. E, Barnard, through illness, the 
chairman announced that the presidential address on 
‘‘ Resolution and Visibility in Medical Microscopy ’’ 
would be delivered at the Society’s meeting in March. 
A paper was read by Dr. W. E, Cooke on asbestosia, 
in which he described the history and incidence of 
this disease amongst those engaged in the industry, 
and its identification. A valuable contribution to 
our knowledge was also submitted by Mr. T. D, 
Hamilton in a paper on “ The Pi'eparation of Thin 
Microscope Sections of Whole Organs by the Paraffin 
Method”. 

The inaugural meeting of the eighty-third session 
of the Pontifical Academy of Sciences, held at Rome 
on Dec. 29 last, was honoured by the presence of 
His Holiness Pope Pius XI., who was received by 
the president, Prof. P. Giuseppe Gianfranceschi ; the 
secretary, Prof. Pietro De Sanctis ; and the vice- 
secretary, Prof. Giuseppe Martinelli. A number of 
papers were communicated, including the following : 
A. Belluigi : rules for obtaining a good thermal yield 
with Sclimidt magnetic variometers ; P. Luigioni : 
second contribution to the knowledge of the entomo- 
logical fauna of the National Park of Abruzzo : 
a new species of Chrysochloa ; A. Anile : new^ re- 
searches on the etiology of scarlatina ; A. Neviani : 
low^er marine organisms of supposed vegetable 
character ; V. Zanon : diatoms of the Permian and 
Carboniferous ; G. Franchini : experimental repro- 
duction, of leprosy in the ape ; P. Humbert : Bessel 
functions of the third order ; S. Ranzi : physiology 
of the embryo of cephalopods ; Pasquini : new^ 
experimental results on the grafting of the eye in 
Axolotl; C. Gorini : bacterial chyinases ; G. De 
Angelis d’Ossar : geology and the Roman catacombs. 
One-half of the prize of 10,000 lire offered for disserta- 
tions on the quantum theory has been aw^arded to 
Prof. Wataghin, the other half being divided equally 
between Profs. Straneo and Carrelli. 

The ninety-eighth annual meeting of the British 
Medical Association will be held at Winnipeg, uiuler 
the presidency of Prof. W. Haiwey Smith, Y)ro lessor 
of ophthalmology, Manitoba Medical College. Ac- 
cording to the provisional programme, tlie annual 
representative meeting of this year will be at the 
British Medical Association House, Tavistock Square, 
London, W.C.l, on July 18-22. The statutory annual 
general meeting will be held in Winnipeg on Tuesday, 
Aug. 26, and on the evening of the same day the in- 
coming president, Prof. W. Harvey Smith, will deliver 
his address to the Association. An exhibition of 
surgical appliances, foods, drugs, and hooks will l>e 
open during the Winnipeg meeting. The |.)resident3 
of the sections so far appointed are : Medicine : 
The Right Hon. Lord Dawson of Penn ; Surgery : 
The Right Hon. Lord Moynihan of Lee<ls ; Obstetrics 
and Gynaecology : Dr. Comyns Berkeley ; Bacteriology^ 
Pathology, Physiology, and Biochemistry : Prof. 
Robert Muir ; Diseases of Children ; Dr, Robert 
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Hutchison ; Mental Diseases and Neurology : Sir 
E. Farquhar Buzzard ; Ophthalmology : Mr. N. Bishop 
Harman ; Laryngology and Otology : Sir St. Clair 
Thomson ; Preventive Medicine : Br. A. S. M. 
Maegregor ; Tuherculosis : Prof. S. Lyle Cummins ; 
Badiology : Dr. A. E. Barclay ; Medical Sociology 
and History of Medicine : Sir Humphry Holleston, 
Anmsthesict : Mr. Raymond E . Apperly . The honorary 
local general secretary of the annual meeting is Dr. 
J. D. Adamson, 102 Medical Arts Building, Winnipeg, 
Manitoba. 

Prof. A. C. Seward, professor of botany in the 
LTniversity of Cambridge, and Prof. V. Grignard, 
professor of organic chemistry in the University of 
Lyons, have been elected associates of the Royal 
Academy of Sciences, Letters and Arts of Belgium. 

Prof. Thomas Hunt Morgan, of the California 
Institute of Technology, who is widely known for his 
experimental work on the mechanism of inheritance, 
has been elected president of the American Association 
for the iVdvancement of Science and will preside at 
tlie 1930 meeting in Cleveland. 

Dr. J. S. Plaskett, Director of the Dominion 
Astrophysical Observatory, who has been awarded the 
Gold Medal of the Royal Astronomical Society for his 
valuable observations of stellar radial velocities and 
the important conclusions derived from them, will 
deliver the George Darwin Lecture of the Society at 
the ordinary meeting on May 8. 

The President and Council of the Royal Society 
have appointed Dr. A. S. Parkes to the Foulerton 
Research Studentship, rendered vacant by the 
appointment of Dr. R. J. Ludford to a senior post 
on the staff of the Imperial Cancer Research Fund. 
Dr. Parkes at present holds a Senior Beit Research 
Fellowship and is working in the Department of 
Physiology and Biochemistry at University College, 
London. 

The following have been elected officers of the Royal 
Meteorological Bociety President : Mr. R. G. K. 
Lempfert. Treasurer : Mr. Francis Druce. Secre- 
taries : Dr. C. E. P. Brooks, Mr. W. M. Witchell, Dr. 
A. Crichton Mitchell. Foreign Secretary : Mr. C. J. P. 
Cave. Neiv Members of Council ; Mr. David Brunt, 
Prof. Sydney Chapman, Dr. Bernard A. Keen. 

A CONFERENCE Oil grassland problems will be held 
at the Harper- Adams Agricultural College, Newport, 
Salop, on Wednesday, Feb. 5, commencing at 2 f.m. 
Addresses dealing with the formation, maintenance, 
and utilisation of temporary and permanent pastures 
will be given by Dr. J. A. Hanley, principal of the 
Royal Agricultural College, Cirencester, Mr. W, B. 
Mercer, principal of the Cheshire School of Agri- 
culture, Reaseheath, and Mr. R. Boutfiour, director 
of dairy husbandry at the Harper Adams College. 
Each address will be followed by open discussion, 
iVrrangements are also in progress for an exhibit of 
implements especially designed for grassland work. , 
The Conference is intended primarily for farmers, 
but an open invitation to attend is given to all 
interested in the subject. 
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An account of the life and activities, iiterai'y and 
other, of Mr. H. G. Wells is being written by Mr. 
Geoffrey West. As Mr. Wells received his scientific 
training at the Royal College of Science, and has 
many friends in scientific circles, Mr. West would 
much appreciate the assistance which any of them 
may care to afford in the way of reminiscences, 
impressions, or letters (or transcripts of letters), 
especially any referring to Mr. Wells’s earlier years 
or to specific activities. Original letters (or tran- 
scripts to be returned) will be handled only by Mr. 
West, and sent back without delay by registered post. 
Matter may be sent direct to him at Acacia, Dane 
Bridge Lane, Much Hadham, Herts, or c/o Messrs. 
Gerald Howe, Ltd., 23 Soho Square, London, W.l. 

At the monthly general meeting of the Zoological 
Society of London, held on Jan. 15, it was stated that 
the total number of visitors to the Society’s Gardens 
during the past year was 2,047,090, the receipts 
amounting to £65,933, showing a decrease of £5723, 
as compared with 1928, and an increase of £86 as 
compared with the average for the corresponding 
period of the previous five years. The number of 
visitors to the Aquarium during 1929 was 422,929, 
the receipts amounting to £15,657, showing a decrease 
of £1736, as compared with 1928. 

The Diary for 1930, issued by the Chemist and 
Druggist, which has been sent to us, is a considerable 
volume, containing not only diary proper, but also 
an extensive trade directory and a buyers’ guide, a 
summary of the legal enactments which affect the 
pharmacist, formulas of approved remedies and toilet 
accessories, and much other useful information. 

A REVIEW of artificial light therapy, with records of 
its value in medical and surgical practice, compiled 
and edited by Dr. R. King Brovm, has been issued by 
the Actinic Press (17 Featherstone Buildings, W.C.l, 
2s. net). As reports have recently appeared casting 
some doubt on the value of artificial light treatment, * 
this pamphlet will be of use as presenting evidence on 
the other side. 

Ftjr-farming continues to gain adherents in Great 
Britain. It was stated recently in the British Fur 
Trade that the number of silver -fox farms in Great 
Britain had increased from 19 in 1928 to 32 in 1929, 
and the number of foxes from 500 to 801. In view 
of the wide interest in this new industry, attention 
may be directed to a leaflet, “Hygiene in Fox Farm- 
ing”, just issued by the Biological Survey Bureau of 
the U.S. Department of Agriculture. No attempt is 
made in this 6-page leaflet to discuss diseases of foxes 
or their treatment, but directions are given for simple 
measures of hygiene and sanitation which may be 
employed with advantage by any fox farmer. 

Messrs. Bernard Quaritch, Ltd., 11 Grafton Street, 
W.l, have just circulated a catalogue of their publi- 
cations and of remainders. Libraiians and collectors 
should find it of service. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A second 
assistant pathologist at St. Mary’s Hos|)ital, W.2 
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— The Secretary, St, Mary’s Hospital, Paddington, 
W.2 (Jan, 28). An assistant pathologist at Ancoats 
Hospital, Mancliester—Th© Gen. Supt. and Secretary, 
Ancoats Hospital, Manchester (Jan, 28). A demon- 
strator in pathology and bacteriology in the Uni- 
versity of Leeds — The Registrar, The University, 
Leeds ( Jan. 3 1 ) . A head of the Mechanical Engineer- 
ing Department of the School of Engineering and 
Navigation, Poplar — The Education Officer (T.l), The 
County Hall, AVestminster Bridge, S.E.l (Feb. 1). A 
lecturer in biology at the Cheshire School of Agricul- 
ture — The Principal, Cheshire School of Agriculture, 
Reaseheath, Nantwich (Feb. 8). A foreman-recorder 
and demonstrator at the Denham Demonstration 
Station of the Middlesex Agricultural Committee — 
The Secretary, Education Offices, 10 Great George 
Street, S.W.l (Feb. 8). A lecturer in physiology 
in the University of Stellenbosch — The Secretary, 
Office of the High Commissioner for the Union of South 
Africa, Trafalgar Sc^uare, W.C.2 (Feb. 15). A lecturer 
in entomology in the University of Sydney — The 
Agent-General for New South Wales, Australia House, 
Strand, W.C.2 (Feb. 28). An assistant agricultural 
instructor in the department of the Fedei^ated Malay 
States — The Private Secretary (Appointments), 
Colonial Office, 2 Richmond Terrace, Whitehall, S.W.l 
(Mar. 1). A professor .of mathematics in the 


Queen’s University of Belfast — The Secretary, Queen’s 
University, Belfast (April 30). A junior physicist or 
engineer for research work on problems of heat con- 
duction and insulation ; a junior physicist or engineer 
for research work on aeronautics ; a junior physicist 
for research work on electrostatics ; a junior physicist 
for research work on X-rays ; a junior physicist for 
research work on photo-electricity and television ; a 
junior physicist for research work on ultrasonics ; a 
junior physicist or physical chemist for research work 
on radioactivity ; an assistant research physicist for 
work on electrical engineering ; an assistant research 
physicist for work on aerodynamics and hydro- 
dynamics ; an assistant research physicist for work 
on mathematical physics, all at the National Research 
Laboratories of Canada — S. P. Eagleson, Secretary, 
National Research Council, Ottawa, Canada. A 
junior pathologist and a junior soil chemist at the 
Rubber Research Institute of Malaya — The Secretary, 
London Advisory Committee, Rubber Research. In- 
stitute of Malaya, 2-4 Idol Lane, Eastcheap, E.C.3. 
A secretary of the Institution of Structural Engineers 
— The President, Institution of Structural Engineers, 
10 Upper Belgrave Street, S.W.l. A professor of 
zoology in the University College of North Wales, 
Bangor — The Registrar, University College of North 
Wales, Bangor. 


Our Astronomical Column. 


Wilk’s Comet. — Dr. C. H. Smiley has deduced the 
following orbit of this comet from observations on 
Dec. 21, 29, and Jan. 5. 

T 1930 Jan. 22*3005 U.T. 

157° Sr I") 

0 179 2 27 [1930*0 

1 124 30 10 J 
log q 9*827489 

Dr. A. C. D. Crommelin obtained the following ob- 
servation on Jan. 19, when the comet was bright 
enough to observe before the end of twilight : 

E,A. 1930*0. S. Bed. 1930*0. 

Jan. 19d 18^ 6^ 3^*7 21^ 4^^ 48s*03 1° 9' 9'''*7 

The comet was moving south and approaching the 
sun in Right Ascension. It is not likely that further 
observations will be obtained in Europe, but Mr. 
J. P. Moller has prepared an ephemeris for March 
and Api’il for the use of southern observers (J.A.U. 
Girc.j No. 244). Judging from its present brightness 
the comet should be followed at least until mid April, 
when it will be in Decl. -49°, and distant from the 
sun 1*66 units. 

Changes in the Period of the Variable Star R Hydras. — 
Astr. Nach., No. 5669, contains an article by R. Muller 
# on the remarkable changes in the period of this 
variable. As it occasionally reaches mag. 3*5 at 
maximum according to Chandler, and is seldom 
fainter than mag. 4*9 at that time, it is an easy 
object to the naked eye and records go back to the 
year 1662 ; H. Ludendorff deduced from these that 
the period was then 486 days and that it increased 
to a maximum of 507 days about 1708 ; records are 
then scanty up to 1784, at which date the period was 
just under 500 days. It then diminished rapidly 
and fairly uniformly ; early in the present century 
it was little above 400 days. According to Mr. Muller, 
it has now begun to increase again. He shows that 
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Ludendorff’s formula for the date 1915 needs consider- 
able modification ; he gives the formula for the dates 
of maximum J . D . 2423040*0 -f 411*7 H-f 0*8838 
the first date is 1921, Dec. 16. As no law has yet 
been determined for the changes of period, the terms 
depending on the square or higher powers of M are 
only provisional. 

Revision of Newcomb’s Occultation Memoir. — 
Newcomb was engaged for thirty years on this im- 
portant memoir, which was finished during his last 
illness. It discusses the occultations of stars by the 
moon observed between 1672 and 1908. The pub- 
lication since then of Brown’s Tables of the Moon 
enables the comparison between theory and observa- 
tion to be made more rigorous. This has been done 
by Dr. H. Spencer Jones in Mon. Not. Eoy. Ast. Soc. 
for November last. Corrections of - 1*64'', and - 1*78" 
(at the epoch 1800) are found for Brown’s values of 
the moon’s perigee and node. The corrections to 
their centennial motions are much smaller than their 
probable errors. Brown omitted Hansen’s constant 
term of - 1*00" in the moon’s latitude, but now admits 
that a term of about half that amount is required. 
This is confirmed by the occultations. 

The discussion throws some light on the elliptieity 
of the earth. The reciprocal of this is concluded to 
lie between 294 and 297. Newcomb’s equinox is 
found to require a correction of - 0*71" at the epock 
1850, but the correction to its centennial motion is 
small and doubtful. Eichelberger’s larger correction 
of - 0*057®®^** per century is coiieliided to be erroneous. 
The solar parallax was determined from the pai^allaetic 
inequality, using also recent occultations observed at 
the Cape, as 8*799" with a probable error of 0*003", 
A large diagram of the moon’s errors in longitude 
shows that the occultations indicated sniailer oscilla- 
tions during the period 1750 to 1830 than those foiuid 
from Greenwich meridian observations. 
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Research Items. 


Bushman Craniology. — Eugene Pittard, follow- 
ing up his study of Hottentot and Griqua skulls, has 
contributed to L' Anthropologie, T, 39, No. 4, the re- 
sults of the examination of a series of nineteen Bush- 
man skulls from rock-shelters, undoubtedly represent- 
ing an ancient population. The measurements are 
studied in detail, but the general results may be 
summed up as follows : The mean cephalic index is 
75-46 for males and 76-90 for females. These indices 
indicate sub-dolichocephaly. But among the females 
of the series are two, one sub-brachycephalic, the 
other brachycephalic, which cannot belong to the 
ethnic group . The males show no indication of brachy- 
cephaly, the highest male index (79-23) being masati- 
cephalic, while the highest female (86*71) is hyper- 
br achy cephalic. In height the majority of the crania 
are cham^cephalic ; one female skull alone is hypsi- 
cephalic. The skulls are also mesognathous, one fe- 
male being prognathous with a gnathic index of 106-59. 
The facial index, 47-34 male and 46-60 female, brings 
them within the chamaaprosopic class, one female, 
however, being leptoprosopic. The orbital index is 
microseme, a few of the females being megaseme. The 
cranial capacity is 1476 c.c. for the males and 1357 c.c. 
for females. There are some interesting differences 
between the male and female skulls, apart from the 
naturally smaller absolute dimensions in the female. 
The female are less often dolichocephalic than the 
male and their mean index is higher. The occipital 
foramen, which is highly developed in both sexes, is 
larger in the female than the male, but the female index 
of prognathism is lower. The nasal index is higher in 
the female, being 59-35 as against the male index of 
58-49. It is probable that the group upon which the 
study is based had not entirely preserved its primitive 
purity. 

Danish-Carib Crosses. — contribution to the study 
of racial crossing in man has been made by Mr. O. A. 
Merritt Hawkes {Jour, of Heredity, vol. 20, No. 10), 
who describes the descendants through four genera- 
tions from a mating which took place about 1770 
between a Frenchman in the West Indies and an 
Indian woman, probably a Carib. Their daughter 
married a blue-eyed Dane and had six children. 
Photographs of many of these individuals and their 
descendants are given. The Indian characters are 
regarded as dominant over European in Fj, but it 
is doubtful if this term is strictly applicable. The 
general points distinguishing the two races are given. 
An woman married to a Dane produced a boy and 
a girl of Danish type, fair skin with blue eyes, and 
three girls and a boy with dark hair and eyes and more 
or less Indian features. Hence this family showed 
segregation. Similarly, one of the dark daughters 
married to a blonde, blue-eyed Dane had five children, 
two Danish in t 3 rpe, one intermediate or mixed, and 
two remarkably Indian in appearance although reared 
ill Copenhagen. The results in this and the fourth 
generation suggest a tendency to segregation of 
Danish and Carib types, or in other words, to linkage 
of the respective racial characters. But the appear- 
ance of mixed types as well indicates that such linkage 
is incomplete. That the son of a partly Carib woman 
and a Dane can be more Indian in ‘ type ’ than his 
mother is an interesting fact which requires further 
analysis. 

Spread of the Mountain Hare.— The moxmtain hare 
or arctic hare is a native of Scotland north of the line 
of the Forth and Tay, but at various times about the 
middle of the nineteenth century it was set free in the 


southern uplands of that comitry. From two main 
centres of dispersal there it has succeeded in colonising 
the whole of the south country and has crossed the 
borders into Northumberland and Cumberland. From 
information furnished by the shepherds on the hill- 
pastures, Dr. James Ritchie {Scot. 169 ; 1929 ) 

has traced the progress of the hare’s movements, 
showing that less than half a century sufficed for the 
colonisation of this considerable area. 

Behaviour of Starlings in Winter. — Starlings are 
well known to congregate in common roosting-places 
in winter and the behaviour associated with their 
roosting habits has been the subject of an intensive 
and interesting study by V. C. Wynne-Edwards 
{British Birds, October and November 1929). The 
area investigated was in Devon and Cornwall, and 
in its 3000 square miles the starling population was 
estimated to be of the order of five millions. Winter 
roosts were ten in munber, and the two most populous 
accommodated about 500,000 birds each, while in the 
others numbers ranged from about 50,000 to a quarter 
of a million. The flights of the birds to and from their 
feeding grounds were traced, and it was discovered 
that the feeding area of one of the largest roosts 
covered approximately 130,000 acres, and that while 
in general not more than five to fifteen miles were 
covered in the daily flight outwards, flights extended 
up to 24 miles. Apparently the flight stimulus is 
associated with the increasing intensity of light at 
dawn and its waning towards evening, for a table 
of observations shows a close correlation between the 
start of the first flight each day and sunrise. Roosting 
in winter is probably a much more common habit 
in birds than has been realised. In his own district, 
the author has traced twelve species of birds to roosts, 
some of considerable size, and he adds some interesting 
speculations on the advantage of the gregarious habit. 

New Method of Treating Frequency Curves. — In a 
particularly arresting paper appearing in the Journal 
of the International Council for the Exploration of the 
Sea, vol. 4, No. 2, 1929, H. J. Buchanan- Wollaston 
and William C. Hodgson describe at some length a 
new^ method of treating frequency curves in fishery 
statistics. The method is based on three assumptions, 
quite new and fundamentally different from previ- 
ously existing ideas on the treatment of statistical 
data, and producing frmdamentally different results. 
Their applicability depends upon treating each sample 
of fish measurements separately, or on treating to- 
gether only such data as are limited to a very re- 
stricted ‘ area ’ in time and space. It seems worth 
while to quote in full the authors’ definitions of their 
three assumptions. They are: (1) that every fre- 
frequency curve of fish measurements is compounded 
of several substantially different symmetrical curves 
of narrow range, similar to the curve of error ; (2 ) 
that every maximum shown in the rough frequencies 
corresponds to a real mode ; and (3) that the com- 
parative rough frequencies given by the data, even if 
very small in number, correspond sufficiently well 
with the actual frequencies of fish at each length on 
the ground to be treated as absolutely correct, with an 
insignificant error. These assumptions, the authors 
wisely add, can be justified only by results. Some 
results of the application of the new method, particu- 
larly to herring data, are given, j 

TerraNova Madreporaria. — Prof. J. Stanley Gardiner 
records ten species of Madreporaria from the Antarctic 
(glacial) area of the Ross Sea and from the temperate 
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area north of New Zealand (Madreporaria (b). Tnr- 
biiiolidae and Eupsammida3, Ccelenterata. Part 4, 
British Antarctic ( Terra Nova) Expedition, Zoology, 
5, No. 4, 1910. Natural History Report, British 
Museum (Natural History), 1929). Of the Madre- 
porarian corals obtained by the Term Nom Expedition, 
those from the Atlantic Ocean and belonging to the 
genus Fa<vm have already been reported on by Prof. 
George Matthai (Zoology, 5, No. 2; 1919). The 
present reports deals with the remainder, three out of 
the ten being new speeies. The genus Gardineria oi 
Vaughan is recognised, to which two of the new species 
belong, a possible third or even two more being 
mentioned. Much of the text is taken up with a 
description of Gardineria antarctioa n. sp., which is 
figured in a good plate wnth Gardineria lillei n. sp., 
also from the Antarctic, Dendrophyllia japonica Kent 
and Flabelhmi harnieri n. sp,, the last two from New 
Zealand. Notes on collecting and preservation are 
a useful addition to this work. The author prefers 
spirit for preserving corals. If kept in the dark, the 
flesh alters little or not at all in thirty years. 

Arthropods as Intermediate Hosts of Helminthes. — 
Maurice C. Hall (Smithsonian Misc. Coll., vol. 81, No. 
15, 1929) has prepared a useful list of arthropods 
which have been shown to act as intermediate hosts 
of helminthes. The list of arthropod hosts of cestodes 
is prefaced by the remark that the known number of 
such cases is so small that a comprehensive list can be 
given, but since the life-histories of only about one per 
cent of the known species of tapeworms have been 
worked out, generalisations must be made with care. 
Probably many cestodes now known as having only 
one intermediate host will be found to require two. 
The list of cestodes and their intermediate hosts (10 
pp.), of trematodes (9 pp.), of nematodes (15 pp.), and 
of Acanthocephaia (4 pp.) is followed in each case by 
comments on the life-histories of the different families. 
The next part of the work consists of a table of arthro- 
pod hosts of helminthes arranged systematically — the 
orders of insects, the Arachnida, Myriapoda, and Crus- 
tacea. There are altogether 143 speeies of helminthes 
parasitic in vertebrates which have arthropods as 
intermediate hosts and for which the primary hosts 
are known ; there are also 6 1 larval forms for which 
the primary host is unknown. The author pleads for 
better co-operation between parasitologists and those 
who work on arthropods and suggests that the latter 
should direct the attention of parasitologists to any 
larval helminthes which they find during the dissection 
of insects. 

Peter I. Island. — -This antarctic island, lying off the 
antarctic continent to the south of the Pacific, has 
seldom been sighted and never explored since Bellings- 
hausen discovered it in 1821. In 1927 it was visited 
by the Norwegian whaler Odd 1, and again in 1927 by 
the Norvegia. An article on the explorations, with a 
map of the island, by Oapt. W, Sachse, appears in 
Petermanns Miiteilungen, Hefte 1 1 and 12, 1929. The 
island appears to be entirely volcanic and fringed with 
steep cliffs. It is almost entirely covered with ice 
even to the summit, which is at about four thousand 
feet. The length of the island is about fifteen miles, 
and the breadth about seven miles. The position of 
the centre is lat. 68° 50" S., long. 90° 35" W. There is 
no harbour of any value, and landing is practically 
impossible. 

The Length of a Nautical Mile. — The nautical mile 
being one minute of longitude varies in length from 
equator to pole. The variations depend of course on 
the figure of the earth. The accepted mean of 6076*8 
feet is taken in practice as 6080 feet for navigational 
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purposes. This is 1853*2 metres. At the Inter- 
national Hydrographic Congress held at Monaco in 
April 1929,' it w^as decided to recommend that the 
nautical mile should have a length equal to 1852 
times that of the standard metre. This has an equi- 
valent of 6076*0 feet. In Fa Geographie for Sept.- 
Oct. 1929, M. Vallaux gives some of the lengths now in 
use in various countries. The figure of 1852 metres; 
has been used in France since 1906, and also by Ger- 
many, Denmark, Iceland, Norway, Sweden, Greece, 
and Japan. Belgium has a mile of 1854 metres, 
Italy and S} 3 ain 1854*8 metres, and the United States 
1853*25 metres or 6080*2 feet. 

The ‘ Green Flash ’ at Sunset. — A satisfactory ac- 
count of the origin of the ‘ green flash ’ of the upper 
limb of the sun when it disappears at sunset is given 
by Lord Rayleigh in the January issue of the Pro- 
ceedings of the Boyal Society. As h© points out, the 
colour cannot be due to retinal fatigue, since it can 
also be seen at sunrise, and it has come to be generally 
recognised that it is due to the dispersion that accom- 
panies atmospheric refraction, the green usually seen, 
being more refrangible than the general light of the 
disc at the horizon. The main point remaining to be 
decided was wdiether the normal dispersion of the at- 
mosphere was sufficiently large to explain the effect, 
and Lord Rayleigh has now shown that it is in fact 
probably adequate, and has also been able to demon- 
strate a ‘ flash ’ in some neat laboratory experiments 
with a glass prism of small angle as the dispersing 
medium. As possible causes of the natural " flash ^ 
being green rather than the more refrangible blue, he 
mentions the inferior visual luminosity of the pure 
blue of the spectrum, and the relatively greater toll 
taken of the blue by atmospheric scattering. Lord 
Rayleigh refers to Prof. R. W. Wood’s suggestion 
(Natube, Mar. 31, 1928, vol. 121, p. 501) that the 
flash is seen best when for some reason the atmos- 
pheric dispersion near the horizon is unusually large, 
and remarks that, if this is the case, sunset should be 
deferred upon such occasions by a time of the order of 
two minutes, a phenomenon .for which he hopes to 
have search made in tropical seas. 

Protective Devices on Electric Supply Networks. — - 
The necessity of protecting the networks of cables 
and overhead wires which now link electric ])ower 
stations with their consumers and witii other powci’ 
stations from accidental damage due to sli(3rt eij’cuits 
or lightning has led to an extensive use of proteeti\'e 
devices of all kinds, the manufacture of wiiich is an 
impoi’tant industry. In modern practice, networks, 
instead of receiving, as formerly, a supply from a. 
single feeding point, receive it from many ])oints. As 
a result, when a ‘fault’ occurs, the direction of the 
current flow in a main depends upon the position of 
the fault in the network. Those devices, tlierefore, 
which act when the current flow is in one direction 
only are no longer applicable. The more eiaborate 
protective devices being tried are naturally more ex- 
pensive, but engineers regard this cost as tiie insurance 
premium for their mains. On the Continent, the 
neutral point of a network of overhead ])ov'er lines is 
generally insulated from the earth. If a fault <levelop 
on on© of the mains, it is usually followed by an, arc 
carrying a large current. Damage is usually donc‘. b\" 
the arc, and so a special device for its su])pressioji 
called a Petersen coil is connected ])etw<.‘en the 
neutral point and the earth. It is adjusteti so that in 
the event of the capacity to earth of one of the maitxs 
being short-circuited, the coil resonates with the 
capacity of the remaining mains and thus lowers the 
voltage and extinguishes the are. When an insulator 
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flashes over, the operation of the coil is so quick that 
the arc is usually suppressed before the other safety 
devices begin to act. T. W. Ross and H. G. Bell in a 
paper read to the Institution of Electrical Engineers 
on Jan. 9 discussed the merits of the various types of 
protective devices used for the protection of three 
phase lines and ' feeders ’. They conclude that at the 
present time it is possible to protect adequately the 
mains of a supply network by means of some of the 
devices that are in use, but as the networks continue 
to grow, still more elaborate devices wall soon be 
required. 

History of Bell-founding. — At a meeting of the 
Newcomen Society held on Dec. 18, Mr. A. A. Hughes 
read a paper on the art of bell-founding. In England, 
the art can be traced back to Saxon times, there being 
records of bells at Whitby, York, and Canterbury in 
the seventh and eighth centuries, while in the tenth 
century seven bells were presented to Crowland 
Abbey. The earliest instructions recorded in Great 
Britain are contained in a manuscript by Walker of 
Odyington, a monk of the time of Henry III., pre- 
served in the library of Corpus Christi College, Cam- 
bridge. Mr. Hughes gave particulars of the methods 
used in designing, moulding, casting, and tuning bells, 
and said that fundamentally the actual processes of 
moulding and casting have altered only slightly during 
the last six or seven centuries. Quality of tone 
depends more upon correct shape and correct pro- 
j)ortions of thickness at various points than upon the 
quality of metal. The theory was apparently partly 
understood by a few early English founders, and it w^as 
certainly understood by some sixteenth and seven- 
teenth century Flemish founders. After the design is 
settled, a ‘ strickle ’ is used for forming the moulds, 
which are built up from bricks and loam, the sur- 
faces of the moulds being dressed with plumbago and 
polished. Bell metal contains about 76 per cent 
copper and 23 per cent tin. Great advances have been 
made in the tuning, the first machines for which were 
made at Gloucester and at the Whitechapel Foundry 
about a hundred years ago. In olden times surplus 
metal was removed by hand, but vertical lathes are 
now used, while the note and the harmonic tones are 
recorded by registering tuning-forks. 

Isotopes of Oxygen.— The presence of an isotope of 
oxygen of mass 18 in the earth’s atmosphere was 
reported by Giaque and Johnston (in Natubb of 
Mar. 2, 1929, p. 318), and in the December number of 
the Journal of the Ameriean Chemical Society these 
authors show that the atmospheric absorption 
spectra obtained by Babcock at Mount Wilson 
Observatory indicate the presence of another isotope 
of mass 17.* A series of very weak lines is interpreted 
as due to the molecule present to the extent 

of 1 part in 5000 as a maximum The mole- 

cules are present to the extent of 1 part in 625. The 
existence of oxygen of mass 17 has previously been 
reported by Blackett, by Kirsch and Petterspn and 
by Harkins and Shadduck from data obtained on 
collisions between a-particles and nitrogen nuclei. 
One or two collisions per 100,000 result in combination 
of the a -particle with the nitrogen, forming an un- 
stable isotope of fluorine, which immediately ejects 
a proton and becomes oxygen 17. A full list of 
calculated and observed lines in the A bands is given 
in the paper. 

Production of Helium from Monazite.-— The indus- 
trial sources of helium have in recent years attracted 
a considerable amount of attention in view of the use 
of this gas in place of. hydrogen for filling the gas 

. No. 3143, VoL. 125] 


containers of airships. In the United States a con- 
siderable amount of helium extracted from natural 
gas, the rich varieties of which contain about 1 per 
cent of helium, is available and in use. An alterna- 
tive source of helium which is of great interest in the 
possible applications of the gas in the British Empire 
is the mineral monazite, the raw material for the 
production of thoria for incandescent gas mantles, 
which is found in large quantities in Travancore, India. 
In the issue of Dec. 27 of the Journal of the Society of 
Chemical Industryj Mr. R. Taylor, who has beeii 
working in the Chemical Research Laboratory at 
Teddington under the direction of Sir Richard Threl- 
fall and his successor, Prof. G. T. Morgan, describes 
some interesting experiments on the production of 
helimn from monazite. The mineral eoiitains about 
1 c.c. of helium per gram, and thus in the working up 
of every 100 tons of monazite about 100,000 litres of 
helium are allowed to escape into the atmosphere. 
The gas escapes on heating, and the paper describes 
how it is purified by treatment with hot metallic 
calcium, which absorbs nitrogen and other gases. It 
is advantageous to remove most of the nitrogen by 
heated magnesium before treatment with calcium. 
Working drawings of the apparatus are given in the 
pajjer. 

Autoracemisation. — The spontaneous or autoraee- 
misation of bromosuccinic acid has been studied by 
T. W^agner-Jauregg, vrho discusses the reaction at some 
length in a paper in the SitzungshericMe of the Vienna 
Academy of Sciences, vol. 138, Suppl. p. 791. The 
author has been able to show that the racemisation, 
so far from being spontaneous, is catalysed by mere 
traces of hydrogen bromide, which are too small to 
be precipitated as silver halide and have hitherto 
escaped detection. Racemisation can be eliminated 
either by repeated distillation under very low press- 
ures, or by the presence of certain salts or metals such 
as silver, copper, mercury, or zinc, but not magnesium 
or platinum. The catalytic activity of the ions in- 
creases rapidly in the order chlorine, bromine, and 
iodine, the latter being nearly twelve times as active 
as chlorine. The velocity of racemisation varies also 
with the solvent, acetone being very much more 
active than methyl alcohol. Other ions appear to be 
inactive. In discussing the mechanism of the process, 
the author suggests that the halogen ion on approach- 
ing the asymmetric molecule induces a charge upon it 
in such a way that the hydrogen atoms are detached 
as protons from the asymmetric carbon atoms (cf. 
Lowry, J. Ghem. Soc., p. 2557 ; 1927). A stream of 
valency electrons begins to flow out through the 
carbonyl oxygen of the acid group to meet the free 
protons, thus exiabiing the hydrogen atoms to re-enter 
the molecule. As this process involves enolisation, 
the asymmetry is destroyed by the temporary forma- 
tion of a double bond, so that the regenerated 
molecules are of necessity racemic in structure. 

Fuel Testing in Canada. — The report of “ Investiga- 
tion of Fuels and Fuel Testing for 1927 ”, issued by the 
Canadian Department of Mines (Ottawa, F. A. Acland, 
1929, Paper No. 696), gives a belated account of the 
activities of the Dominion fuel research organisation 
for that year. The report shows that State effort is 
being given to encourage the domestic use of coke in- 
stead of anthracite, supplies of which are difficult. 
This gives point to the recorded study of the coking 
properties of Canadian coals. The gasoline survey 
reveals a slight deterioration in the quality of motor 
spirit. A study of peculiarly Canadian importance 
deals with the assay of the bituminous sands which 
occur in Alberta. 
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A Table of Electronic Configurations of the Elements. 

divalent ions, the point is of “f 

Distribution of electrons into A'-subgioups is un 
necersarv ; these have at present little significance 
for Xnfioal purposes, and in any case the subgroups 
are considered to be filled in order to the maxima 


M r ROY GARDYBR gave an interesting paper 
on “ A Method of Setting out the Classification 
of the Elements ” at a recent meeting of the JMew 
Zealand Institute. The paper included the accom- 
panying Table, which shows the distribution ot 
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electrons into groups corresponding to the Pruioipal 
quantmn numbers for all the elements and at the 
same time preserves the most essential featums oi the 
two-dimensional arrangement of Mendeleef . Elements 
havmv the same complete groups (that is all stable 
groups of 8 or 18) are placed m the sarne horizontal 
row and the vertical columns include elements with 
the same number of electrons in the incomplete outer 
groups. The electronic configurations are those ^ven 
by Sidgwick (“ Electronic Theory of \alency , 1927). 
An asterisk marks elements for which the normal 
atom is thought to have only one electron in the 
outermost group, but as practically all these give 


D, anu lu. Xiio O 

as shown by the following examples : 

Sb 2 ; 8 ; 18 ; 18 ; 6 

Fe 2 ; 8 ; 14 ; 2 

Ce 2 ; 8 ; 18 ; 19 ; 9 ; 2. 

The existence of four types of elements is emphasised 
—(1) those with all groups complete ; (2) tliose with 
one incomplete group ; (3) those witlpwo ineumpkhe 
groups (transition elements) ; (4) those w ith thicc 
incomplete groups (rare earth elements). Ihe upper 
limits of existence of covalencies of 8, b, uiul 4 aie 
marked by heavy horizontal lines. 


' Electrical Research in Industry. 

YMTE of the most important functions of the research 
w department of a manufacturing company is to 
study the development of science with the view of its 
industrial application. At the beginning of the War 
fcber© was a wide gulf between reseaircb. and industry , 
although it was beginning to get narrowed, to 1916 
there was a national movement in Great Britain to 
accelerate the application of science to industry, and 
this contributed largely to our industrial progress. 

We have received from Messrs . Metropohtan- Vickers 
Electrical Co., Ltd., of Trafiord Park, Maneheste^an 
account of their research activities during 1929. This 
bears out how advantageous it is to make full use of 
scientific methods and the latest scientific develop- 
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ments in industry. An example ot this is the develop- 
ment of a low vapour pressure grease lor use with 
vacuum pumps and valves. Thi.s has made cmnnier- 
cially possible the manufacture ot vacuum 
which can be taken to pieces. W itli the highest i at a 
used at the present time, grease can be used toi sealnig 
the joints which has no appreciable evaporation pro- 
ducts. The research work on tiie creep of steels and 
othermateriaLshas led to important results. Apparatus 
has been made which enables the creep characteristics 
to be determined i^^^^iately by comparison wuth a 
Standard up to temperatures of 800 0. siud> ot 

the rates of strain has enabled a tolemiico limit to be 
fixed in turbine construction. The effect ol combina- 
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tions of various stresses in thin wailed tubes has led 
to important results. It has been found that the 
structural changes which occur in carbon steels at 
high temperatures also take place at the working tem- 
peratures of present turbine practice. In all future 
designs, the rate of creep and permanent distortion of 
the steel will have to be taken into account. 

Many experimental turbine tests were carried out. 
The work has demonstrated that the correct formation 
of blade passages in turbines varies in different parts of 
the machine. A novel activity is the development of 
a means of studying nozzle efficiency by observation 
of the stream flow of the steam. This method has now 
been developed to a stage where it is giving very 
valuable guidance on the understanding of steam flow 
phenomena. 

The quantitative tests made in the new acoustical 
laboratory on the noise emitted by electrical and 
mechanical apparatus has led to important results 
which are now being applied in practice. The ‘ skin f 
effect produced when electric currents flow in large 
conductors has been studied to help with the design ' 


of bus bars for central stations. In this connexion 
a study of the flow of heat from hot bars along irregular 
paths has also yielded useful results. The design of 
induction furnaces has now advanced so far that a 
furnace having a capDaeity of one ton is being 
constructed. 

A cathode ray oscillograph has been completed, the 
first of its kind in England, for taking accurate 
oscillograms of very rapid electrical disturbances. 
The periodic time of the instrument is of the order of 
the millionth of a second. Much work has been done 
on domestic ap^paratus which has led to great improve- 
ments. A new range of fire elements has been developDed 
and the existing elements used in hot plates, grills, and 
ovens have been made more efficient and trustworthy. 
An investigation has been made on the breakdown volt- 
age of very long air gap3s, and sparks up to fourteen feet 
long have been obtained. The safe working limits 
under all conditions of the high voltage testing equip- 
ment have been determined. High voltage tests have 
been particularly useful in testing insulators for use 
on the national ‘ grid ’ for distributing electrical energy. 


Water Supply of London. 


I N a lecture delivered before the Junior Institution 
of Engineers on Jan. 17, Mr. G. Andrew-Marshall 
gave some interesting figures indicating the immensity 
of the respjonsibility involved in undertaking the 
supiply of w^ater to so great an area and population as 
is comprised in the district served by the Metropohtan 
Water Board* Thus the area sup3plied is about 560 
square miles in extent ; the population 7,381,000 ; 
and the quantity of water distributed last year was 
100,723 million gallons, the average daily supcply being 
276 million gallons ; a little more than the half of 
which quantity was equivalent to the combined supply 
for Manchester, Liveipool, Birmingham, Sheffield, 
Nottingham, Leeds, and Brighton. The net amount 
received for water rental amounts to about £4,500,000 
a year, and the capital debt is £53,856,000. The 
number of officers employed by the Board is about 
950 and of workmen 4290. The capacity of the stor- 
age reservoirs is 19,657 million gallons, and of service 
reservoirs there are 92, holding 321 million gallons ; 
there are 176 acres of filter beds ; about 7000 miles of 
mains, and a total horse-power of 27,270 is required to 
pump water through the system. 

The raw water comes from three sources ; the 
largest, giving 58 per cent of the total, being the River 
Thames ; 24 per cent comes from the River Lea, and 
the remainder from wells sunk in. the Thames A^alley 
and in Kent at Addington, Eynsford, etc. Notwith- 
standing the great capacity — -32 1 million gallons— of the 
service reservoirs, the daily quantity used — 276 million 
gallons — makes continuous pumping necessary, and the 
reservoirs in many cases only serve as jack heads and 
cannot generally be looked upon as reservoirs for the 
storage of filtered water for anything but a short period. 


The enormous capacity of the storage — as distinct 
from the service — reservoirs, namely, 19,657 million 
gallons, is essential to compensate for the great varia- 
tion in the flow of the river sources of supply at 
different periods of the year. Thus in December 1929 
the flow of the River Thames as gauged at Teddington 
Weir was nearly 10,500 million gallons in twenty- four 
hours, whereas in the previous July it was only 170 
million gallons, about sixty times less than the former 
figure. It is, therefore, only possible to collect W'ater at 
favourable periods of the year, and the reservoirs have 
to be of such capacity as to be able to span the periods 
of drought. 

In addition to storing water, the storage reservoirs 
have another fimction — the clarification of the water 
by precipitation of suspended particles of matter and 
its improvement from a bacteriological point of view. 
Thirty days was generally considered a desirable 
period ; in this time the number of bacteria of all 
kinds was reduced and the microbes of water-borne 
disease devitalised. The systematic purification of 
Thames water was commenced more than a hundred 
years ago by James Simpson, the engineer of the old 
Lambeth and Chelsea V7at6r Companies, who passed 
it through sand filters. Many improvements in this 
system have been made, though the principle remains 
the same, and in the latest developments primary and 
secondary sand filters are installed, the conjunction 
enabling the slow sand filters to be worked at a faster 
rate. The normal rate of filtration by slow^ sand filters 
varies from IJ to 2 million gallons per day for a bed 
of about 1 acre, but by passing prefiltered water on to 
them they can be made to 'work at about three times 
that speed. 


Composition of the Population of Canada. 


A new departure by the Dominion Bureau of 
Statistics at Ottawa is the publication of a 
volume entitled “Origin, Birth, Nationality, and 
Language of the Canadian People In this volume 
the data of the population according to the figures 
collected in the census of 1921 are analysed in some 
detail and made to afford much interesting and some- 
times illuminating information relating to the com- 
position of the Canadian people, especially in such 
matters as affect immigration in relation to growth 
of the population. 
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In 1921, about 55 per cent of the Canadian people 
was of British stock and nearly 28 per cent French, 
other European stocks constituting 14*16 per cent of 
the population. Of these, north-western Europeans 
(other than British or French) exceeded the Latin 
and Slav elements by approximately 20 per cent, 
though the latter group has in recent census periods 
been rapidly overtaking the former. 

In 1921, about 97 per cent of the French-Canadians 
and three-quarters of the people of British stock were 
Canadian born, elements from other parts of Europe 


148 


NATURE [January 25, 1930 


}.)roportions of Canadian-born ranging from 
50 |H*r c;ent to 80 per cent, those of the Germanic 
group being highest. Many of the people of Scan- 
dinavian or Germanic origin reach Canada from the 
United States. Diiriiig the decades elapsing between 
the censuses of Canada, the proportion of the popula- 
tion which is Canadian-born has continued to decrease, 
and there has been a corresponding increase in the 
immigrant proportion. 

The various provinces of Canada present different 
racial textures, and it is not surprising that in Quebec 
80 per cent of the population is of French origin and 
only 15' 12 per cent of British stock. In Ontario the 
position is reversed, more than 77 per cent being of 
British stock and more than 8 per cent of French 
stock, nearly 12 per cent being of other European 
origin. In the prairie provinces the proportion of 
European stock other than British or French was three 
times greater than in Ontario, people of British stock 
representing about 60 per cent of the population of 
Alberta, nearly 53 per cent of that in Saskatchewan, 
and more than 57 per cent of that of Manitoba. In 
Biitisli Columbia nearly 74 per cent was of British 
origin, slightly more than 2 per cent of French origin, 
and nearly 12 per cent of other European origin, 
persons of Asiatic origin forming in this Province 
7*57 per cent. The British and French stocks con- 
tinue to predominate in the maritime provinces. 

Discussing the urban and rural distribution of the 
Canadian population, it is of interest to note that 
approximately a quarter of the population is resident 
in cities of 25,000 and more, the cities being more 
predominantly British than the rural districts. Of 
the people of British stock, 28*17 per cent live in 
cities, the corresponding percentage for the French 
stock being 22*45 per cent. 


University and Educational Intelligence. 

Cambbidge.- — Mr. F. L. Engledow, fellow^ of St. 
John’s College, Cambridge, and University lecturer in 
agriculture, has been elected to the Drapers professor- 
ship of agriculture, vacant by the death on iSTov. 6 of 
Prof. T. B. Wood. 

The Vice-Chancellor announces that the Royal 
Society, in virtue of its reversionary interest in the 
residue of the estate of the late Mr. E. W. Smithson, 
holds a sum yielding about £1200 a year, and that 
the regulations now published have been adopted by 
the Royal Society after consultation with the Council 
of the Senate in order to give effect to the terms of 
the bequest. Accordingly, at the Congregation on 
Friday, Jan. 24, the Regent House will be asked to 
pass a Grace to the effect that Prof. A. C. Seward, 
Master of Downing, Mr. W. H. Mills, of Jesus College, 
and Mr. R. H. Fowler, of Trinity College, be appointed 
members of the committee for tlie administration of 
the Smithson Research Fund. The Royal Society 
will appoint four members of the committee. The 
income of the fund is to be devoted to the establish- 
ment of a fellowship for research in natural science 
with the view of the discovery of new laws and prin- 
ciples, to be called the Smithson Research Fellowship. 
The research must be carried out in the University of 
Cambridge provided that an aj>propriate laboratory 
is prepared to offer the accommodation needed. The 
fellow may not undertake any paid work outside the 
research without the wu'itten pei’inission of the Com- 
mittee. The Committee will normally not withhold 
such permission to the holding of a paid teaching 
appointment in the University of Cambridge, provided 
that this does not involve a total of more than forty- 
eight hours of actual teaching in any one academic 
year, but it will not permit the holding of an appoint- 


ment for college teaching or supervision of students’ 
work. The total emolument of a fellow will be made 
up to £800 a year during the first twm years of his 
tenure. 

Leeds. — Dr. J. H. Richardson has been elected to 
the Montague Burton chair of industrial relations. Dr. 
Richardson is at i3resent Assistant Chief of Section in 
the Research Division of the International Labour 
Office of the League of Nations at Geneva. 


A DISCUSSION was held on Jan. 3 at the annual 
meeting of the Science Masters’ Association on School 
Certificate Biology. Mr. J. W. Stork (Charterhouse) 
was in the chair. Mr. E. H. Michael (Swindon) 
opened the discussion by reading a paper dealing with 
the gradual growth of biology in schools, and the 
general problems in connexion with fitting it into the 
school certificate curiculum. The programme of the 
meeting included a series of propositions which were 
set out in the leading article in Nature of Jan. 11. 
These were next discussed in turn, the chairman 
making it clear that they were not to be regarded as 
representing a syllabus, but merely as points on which 
the discussion might be focused. Resolutions were 
passed recommending, among other things, that 
biology should be included as a separate subject in 
every school certilicate examination syllabus, and 
should rank for matriculation ; that school certificate 
biology, though intended primarily for general educa- 
tion purposes, must also provide preparation for 
specialised higher certificate work ; that questions 
should be set in the examination which demand, a 
practical acquaintance with experiments and types, 
but there should be no separate practical examina- 
tion ; that as few ‘ types ’ as possible should be 
included in the syllabus ; and that the syllabus .should 
include An elementary knowledge of, at least, the 
evidences of Evolution ”. 

Under Section 4 of the University of Durliam Act, 
1908, the Sunderiand Technical College was entitled 
to be affiliated to the University of Durham in the 
Faculty of Science, as soon as it had satislied certain 
eonditions. During the past few yeai's a eonsiderablfi 
extension has been added to the College buildings 
containing a large engineering laboratory' ef|ui}>]:>ed 
with types of Diesel, steam, oil, gas, and petrol engines ; 
air compressor ; carbon dioxide refrigeration plant, 
and a large number of accessories, such as ])yromerers, 
indicators, etc. The materials testing laboratory has 
also been remodelled and the ecjuipanent ];>j‘oug}it up 
to date, and hydraulic plant installed for ex|)eri- 
mental purposes. The electrical engineering labora- 
tory has been enlarged imd equipped with plant and 
instruments for tests on all typos of electrical nia,- 
chinery, and the physics laboratory accommcnlation 
has been extended and mucli ecjuipment has ]>eon 
added. Upon the completion of tliis w()rk the kical 
education authority in May of last year made formal 
application for affiliation to tlie University. The 
Statutory Committee ax)pointed by tht^ Univca-sity oi 
Durham repoided favourably and invited the Ciuiii- 
cellor of the University to declare the College to t )0 
affiliated to the University in the Faculty of Science 
as from the close of the present academical year. 
Students of the College, ti,ierefore, will now ])e entitled 
to be admitted as candidates for degrees in engineer- 
ing and electrical engineering in the ’Uiii\'ersity of 
Durham without being required to attend lectures or 
instruction other than the teaching ]n*ovide<I l>y the 
College, and the executive authority of the College 
will be entitled to nominate tw'o persons to serve on 
the Senate as its representati\'es- 


No. 3143, Yol. 125] 


Janxjaby 25 , 1930] 


NATUBU 


149 


Historic Natural Events. 

Jan. 26, 1884. Great Storm. — The centre of a very 
deep barometric depression appeared off the west 
coast of Ireland on the morning of Jan. 26, and passed 
across Scotland to Aberdeen, which it reached at mid- 
night. At Ochtertyre, Perthshire, the barometer fell 
to 27 '359 inches (corrected for gravity), or 926*5 milli- 
bars at 8.30 P.M., the lowest known sea-level pressure 
in the British Isles. A severe gal© was felt in north- 
east England, the velocity at Alnwick between 11.30 
p.M. on Jan. 26 and 12.30 a.m. on Jan. 27 averaging 
76 miles per hour. The Observatory on the summit 
of Ben Nevis was in operation at the time, and the 
storm there was exceedingly violent. 

Jan. 27, 1889. Wind Storm. — 'During a thimder- 
storm at Sydney, New South Wales, some damage 
was done by a violent gust of wind. One house was 
completely shattered, the roof being lifted oft* and the 
walls blown outwards. At the Observatory three 
miles away, the highest gust recorded was 68 miles 
per hour. 

Jan. 27, 1920. High Wind. — ^A severe gale on the 
west coast of Ireland was remarkable for a gust of 
wind at Quilty, County Clare, which reached the 
highest velocity Imown in the British Isles. The wind 
increased steadily in force until about 8 a.m., when 
it was 51 miles per hour. At 8.20 a violent gust 
occurred ; the pen of the pressure-tube anemograph 
rushed up above the top of the chart, for it caught in 
the upper edge and spluttered as it came down. 
The indicated speed of the wind was at least 111 miles 
per hour. This isolated squall did not last much 
more than a minute, after which the general velocity 
fell again to 50 miles an hour. 

Jan. 29, 1921. Storm in Washington and Oregon. 
— The severest storm experienced in 200 years. At 
the mouth of the Columbia River, the wind velocity 
recorded by an anemometer averaged 126 miles per 
hour over a period of five minutes, and reached 150 
miles per hour in a gust. Trees four feet in diameter 
were broken oft, the damage to standing timber being 
the greatest ever experienced in the United States. 
Billions of feet of the finest timber were uprooted 
and thrown down ; much of it was a total loss, as the 
district is not readily accessible for salvage. 

Jan. 30, 1766. Dust Storm.— A violent hailstorm 
at Gibraltar brought also enormous quantities of dust, 
which fell so thickly in the streets that in places it is 
said to have reached to the roofs of the houses, and 
afterwards one thousand labourers were required to 
remove it. 

Jan. 30, 1911, Eruption of Taal Volcano. — ^A great 
eruption occurred in Taal Volcano in Luzon Island, 
39 miles south of Manila. The chief feature was an 
explosion scattering scalding mud and ashes that 
ultimately formed a layer 2J feet deep to a distance 
of 6 miles west of the crater. The sound was heard 
for at least 310 miles, and the resulting atmospheric 
depression was registered by barographs within 186 
miles of the volcano. Though frequent earthquakes 
preceded the eruption for three days, no attempt 
was made to save the inhabitants, nearly all of whom 
( 1 335 in number) perished (see under heading Jan. 12). 

Jan. 31, 1918. Fog.— With an anticyclone over 
western Europe, the three days Jan. Sl-Feb. 1 were 
foggy at many places in Europe, and on Jan. 31 
occurred the densest fog recorded in London for many 
years. It began to form in the City on the afternoon 
and evening of Jan. 30, but under the influence of 
light easteily airs it drifted up the Thames Valley, 
and at the same time increased in intensity. During 
the afternoon and early evening of Jan. 31 rail and 
road traftic was completely paralysed over all the low 
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ground from Hammersmith to Twickenham, and in 
many places vision was limited to not more than a 
yard. It was a typical example of shallow radiation 
fog, ending against the slopes of the hills almost as 
abruptly as a sheet of water. 


Societies and Academies. 

London. 

Royal Society, Jan. 16, — ^J. R. Marrack and F. C. 
Smith: The composition of diphtheria toxin — -anti- 
toxin floccules. The floccules formed by diphtheria 
toxin and antitoxin closely resemble serum pseudo - 
globulin. Their ultra-violet absorption curves are 
identical; The amount of precipitate obtained from a 
balanced mixture of a given, toxin and antitoxin is to a 
large extent independent of the conditions imder which 
flocculation takes place, particularly of the amount 
of non-specific protein present. Lipoid material 
forms a very small , fraction of the floccules. The 
authors consider that the floccules consist mainly of 
antitoxin, and infer that antitoxin is not merely carried 
down in the pseudoglobulin fraction but actually is 
pseudoglobulin. — F. G. Spear : The delayed lethal 
eftect of radium on tissue cultures in vitro. Cultures 
in vitro of the choroid and sclerotic of embryo chicks 
were exposed for varying periods to gamma rays from 
radium and were afterwards subcultivated every forty- 
eight hours. When a delayed lethal effect followed ex- 
posure to radium, it occurred sooner in those cultures 
which had been exposed to the greater intensity of irra- 
diation for a shorter time than in those subjected to a 
lesser intensity for a longer time, the product of milli- 
grams of radium and hours of exposure being the 
same in a given comparison.— Sir Frederick Keeble, 
M. G. Nelson, and R. Snow: The integration of plant 
behaviour. (1) Separate geotropic stimulations of 
tip and stump in roots. In seedlings of Zea Mays,^ a 
geotropic stimulus can be transmitted across a dis- 
continuity from a coleoptile tip or root tip to an mi- 
stimulated root stump. Conversely, the sensitivity 
to gravity of a geotropically stimulated root stump is 
increased by an unstimulated coleoptile tip placed 
upon it, and probably also by an unstimulated root 
tip. — Charles Todd ; Cellular individuality in the 
higher animals, with special reference to the indi- 
viduality of the red blood corpuscle. It is possible in 
the fowi, by means of simple immunity reactions, to 
differentiate red blood corpuscles of any particular 
fowl from those of any other individual of the same 
species, except in certain cases where there is close 
blood-relationship. It appears probable that in the 
higher animals this individual specificity of the red 
blood corpuscle is only one example of a general 
rule applying to most cells of the body. — J. Ewles 
and J. B. Speakman : Examination of the fin© struc- 
ture of wool by X-ray analysis. Photographs have 
been obtained showing for the first time that wmol has 
a definitely fibred structure. The three types of wool 
investigated in the unstretched state suggest an in- 
teresting transition in structure, Cotswold wool has 
definitely ordered structure and its strongly fibred 
pattern indicates an elongated cell. Geelong 80 
merino wool, though fibred, is less so than that of 
Gotswold wool and suggests an ellipsoidal cell : 64 
merino wool shows only a trace of ordered arrange- 
ment and fibring. The three types suggest the mode 
of development. The wool cell probably begins as a 
gelatinous spherical cell ; by elongation in the direc- 
tion of growth, strains may be set up which will give 
rise to ordered and preferential arrangement, tending 
to the erystalline state. 

Mineralogical Society, Jan. 14. — Sir Douglas 
Mawson : On the occurrence of potassium nitrate 








near Goyder’s Pass, McDonnell Ranges, Central 
Australia" The nitre occurs as encrustations on the 
walls and iinpregnations in the wall -rock in small 
caves ill doiomitic limestone. The roof of the caves 
consists of a case-hardened crust formed by superficial 
siiicification and ferruginisation of the limestone ; 
and it is this impervious crust that has enabled the 
nitrates, probably of animal origin, to be preserved. 
Mention is made of some other occurrences of mineral 
nitrates in Australia, — Louis T. Nel : A new occur- 
rence of zunyite near Postmasburg, South Africa. 
The mineral "zunyite, previously known only from 
Colorado, has been found in some abundance in 
altered, highly aluminous, shales and flagstones in the 
vicinity of the deposits of manganese ore of the Post- 
masburg District in Cape Province. Minute perfectly 
developed tetrahedra are aggregated in clusters or are 
disseminated through the rock, which contains also 
diaspore, kaolin, and leverrierite. Most of the tetra- 
hedra are simple, but a few are interpenetration twins 
with a triad axis as twin- axis. Analyses agree with 
the formula Alg(OH, F, 01)^2(8104)3. 

Pabis. 

Academy of Sciences, Dec. 23. — A. Danjon : Results 
obtained during the eclipse of May 9, 1929, by the 
expedition of the Strasbourg Observatory to Poulo 
Condore. The period of the eclipse was troubled by 
clouds, but the whole of the projected programme was 
carried out. Three photographs of the corona taken 
during totality are reproduced in the paper. — A. 
Michel-Levy and H. Muraour : The microscopic ex- 
amination of colloidal powders in polarised light. 
Contrary to the views hitherto held, it is shown that, 
with explosives of mixtures of nitroglycerine with gun- 
cotton, the examination in polarised light clearly 
differentiates the different types of powder, as regards 
the unequal distribution of the proportion of nitric 
nitrogen. The microscopic examination and the de- 
termination of the rapidity of combustion are always 
in agreement, the latter being invariably higher, for 
the same percentage composition, when the polarising 
microscope indicates the presence of strongly nitrated 
fibres of nitrocellulose. — P. Mondain-Monval : The 
spontaneous inflammation of mixtures of air and 
hydrocarbons. The influence of concentration. A 
summary, with diagram, of the results of preceding 
papers. Generally, even when there is no inflamma- 
tion, a sudden spontaneous increase of pressure is 
observed in the bomb, an increase impossible to difler- 
entiate by external manifestations from a true com- 
bustion. — Const. Ktenas : The limits of the mixed 
^gean region. An attempt at a geological synthesis. ’ 
— Paul Wlntrebert : The equilibrium changes of the 
egg and the position of the blastopore in the course of 
the developmezit of Discoglossus pictus,-^Ju\es Amar. 
The respiratory adaptation of the heart. — Brocq- 
Rousseu, Mme. Z. Gruzewska, and G. Roussel : The 
relation of the hydrolysing power of the amylase of 
horse serum to the serum proteins. — F. Vies, A. de 
Coulon, and J. Nicod: Experiments on the action of 
the amino acids towards tar tumours in mice. Treat- 
ment with amino acids, alone or mixed, showed several 
cases of cure of the cancerous tissue : in others the 
normal growth of the tumour was arrested. 

Cbaoow. 

Polish Academy of Arts and Letters, Nov* 11 . — 
0. Nicodym : The condition of Baire. — K. Kordy- 
lewski : The variable star Tauri. 41. 1929. The ele- 
ments are calculated from 76 observations on 15 
nights between 1925 and 1929. The time of eclipse 
is eight hours. — W. Swietoslawski : The heat of com- 
bustion of camphor, azobenzene, and hydrazobenzene. 

\ No. 3143, VoL. 126] 


For the heat of combustion at constant volume for 
1 gram weighed in vacuum the values obtained are, 
camphor, 9248*7 cal., azobenzene, 8477-0 cal. — 
L. Marchlewski ; Phyllerythrin. This substance, 
when reerystallised from chloroform, forms a stable 
compound with the latter. This dissolved in pyridine, 
and precipitated by alcohol or by acetic acid, and 
this treatment repeated several times, yields pure 
phyllerythrin free from chloroform. — K. Dziewonski, 
Mile. A. Glasnerowna, and Mile. J. Schoenowna : Re- 
searches on the derivatives of a-bromoacenaphthene. 
— K. Dziewonski, St. Lepiankiewicz, J. Moszew, and 
L. Sucheni : 1, 4-Dibenzyinaphthalene and its ketonic 
derivatives.*— Z. Grodinski : The lymphatic hearts of 
fossil reptiles. 

Washington, D.C. 

, National Academy of Sciences (Proo., Vol. 15, No. 11, 
Nov. 15). — William Duane : On the polarisation of 
X-radiation. A horizontal stream of high-speed 
electrons passes through a vertical stream of mercury 
atoms in the middle of the anode and the polarisation 
of radiation at right angles to the electron stream was 
investigated by means of the scattered radiation from 
a block of carbon. The weighted mean value for the 
degree of polarisation is 0*497.— F. Zwicky : On 
mosaic crystals. It is suggested that structure in- 
sensitive properties of crystals are determined by the 
primary lattice and structure sensitive properties by a 
secondary structure superposed on the primary struc- 
ture. — H. P. Robertson : On the foundations ^ of 
relativistic cosmology. A mathematical discussion 
leading to the view that the only possible cosmologies 
the intrinsic properties of which are independent of 
time are those of Einstein and de Sitter. — G. I. Lavin 
and Francis B. Stewart : Production of hydroxyl by 
the water vapour discharge. Excited hydroxyls are 
found in the discharge tube and destroyed in passing 
through the observation tube by some recombination 
reaction. Intensity of the hydroxyl lines is parallel 
to the quantity of hydrogen peroxide found in the 
water condensed in the outlet trap.— -Emma T. R. 
Williams : A spectropliotometric study of class A 
stars. — M. Demerec : Genetic factors stimiilatiiig 
mutability of the miniature-gamma wing character 
of Drosophila virilis. — Clyde E. Keeler : ( 1 ) The occur- 
rence of a heritable twisted nose in the house mouse, 
Mus musculus. — (2) On the amount of external mirror 
imagery in double monsters and identical twins. 
Mirrored features appear to be most fre(|uent in 
laterally joined monsters.— S, H. Yarnell : l\leiosis in 
a triploid Fragaria, There appears to he com]>iete 

pairing of non -homologous chromosomes. Karl Sax : 

Chromosome behaviour in jSorbopyrus and /Sorbaronkf , 
Both these hybrids fruit freely, but the former sets 
very few seeds ; cytological studies were carried out 
to determine chromosome compatibility and behaviour. 
— C. Walker, Karl Paul Link, and H. R. Angell : 
Chemical aspects of disease resistance in the onion. 
ColletotricJmm circinans (onion smudge) <ioes not 
attack coloured varieties. Black spots appear at 
harvest on the outer scales near the imck and, during 
curing and storage, the fungus penetrates the flesliy 
scales causing shrinking and deca;^n A crude water 
extract from dry coloured scales is toxic to s})ores and 
also to thalli of the fungus. Free ])rotoeatechuie aekl 
(3, 4-dihydroxybenzoic acid) occurs in this extract 
— this establishes the free existence of this acid - -and 
is one at least of the toxic agents involved.— Tracy 
Yerkes Thomas : On the existence of integrals of the 
system of partial differential equations 0 in 

n variables. — Marston Morse : Closed extremals. — G. 
A. Miller : Noii-Abelian groups of odd prime })ower 
order which admit a maximal number of inverse 
correspondences in an automorphism. 
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Official Publications Received. 


British. 

Tlie World’s Su,^-ar Industry. (Twelfth Sbreatfeild Memorial Lecture 

1929. ) By Lewis Eynon. I^p. 20. (London : The Institute of Chem- 
istry.) 

Ministry of Health. Treatment of Tuberculosis : Analysis of Work 
done during the Year 192S under the Schemes of Local Authorities for the 
Treatment of Tuberculosis, as shown in the Returns furnished in accord- 
ance with Memorandum 37/T. (Memo. ISIb/T.) Pp. 9. (London: Min- 
istry of Health.) 

University of Edinburgh : Animal Breeding Research Department. 
Report of the Director for the Period September 1st 1928 to August 31st 
1929 (being the 9th Annual Report). Pp. 19. (Edinburgh.) 

The Proceedings of the Physical {Society. Vol. 42, Part 1, December 16, 
No. 231. Pp. viii-f 42. (London.) 7s. net. 

Western Australia. Annual Progress Report of the Geological Survey 
for the Year 1928. Pp. 16-f-49 plates. (Perth : John Lee.) 

Rubber Research Institute of Malaya. Bulletin No. 2 : A Study of the 
Effect of Damp Storage on Raw Rubber. By B. J. Eaton and R. G. 
Fullerton. Pp. 20. (Kuala Lumpur.) 1 dollar. 

Trinidad and Tobago. iMinutes and Proceedings of the Froghopper 
Investigation Committee. Part 17. Pp. 343-423. (lYinidad : Govern- 
ment Printing Office, Port-of Spain.) 

The Indian Lac Association for Research. Bulletin No. 3 : Wax and 
Resin Secretion by the Lac Insecff on Butea frondosa. By M. Venugo- 
palan. Pp. 14. (Namkum.) 

Transactions of the Hull Geological Society. Vol. 7, Part 2, 1928-1929. 
Edited by Thos. Sheppard. Pp. 41-70. (Hull.) 5.s. 

Report on the Zoological Survey of India for the Years 1926 to 1929. 
Pp. lviii-1-4 plates. (Calcutta : Government of India Central Publication 
Branch.) 1.10 rupees ; 2i‘. Od. 

Proceedings of the Royal Irish Academy. Vol. 39, Section A, No. 3 : 
The Ions produced by Discharges at Liquid Surfaces. By Prof. J. J. 
Nolan and J. G. O’Keeffe. Pp. 21-30. (Dublin : Hodges, Figgis and Co. ; 
London : Williams and Norgate, Ltd.) 6d. 

The Indian Forest Records. Botany Series, Vol. 14, Part 3 : Investiga- 
tions on the Infestations of Peridermium complanatum, Barclay, on the 
Needles, ami of FeriderniiumMmalayense n. sp., on the Stem of Pirnis 
hngifolia Roxb, Parti: Distribution, Pathological Study of the Infec- 
tions, and Morphology of the Parasites. By Dr. K. D. Bagehee. Pp. 
iv-f 24-f 14 plates. (Calcutta : Government of India Central Publication 
Branch.) 2. i 2 rupees ; 5s. 

Air Ministry : xieronautieal Research Committee. Reports and Memo- 
randa. No. 1254 (Ae. 403): Part 1, A Method of Calculating .suitable 
Airscrew Characteristics to meet given Conditions— -The Resulting Air- 
screw' Performance ; Part 2, A Comparison of the Observed Change of 
Performance consequent on a Change of Airscrew and the Change pre- 
dicted by the Methods of Part 1. By R. S. Capon. (T. 2607 (revi.sed) ; 
T. 2729 ; T. 2799.) Pp. 44 -f 9 plates. (London: H.M. Stationery Office.) 
:;2s. net. 

Proceeding.s of the Royal Society. Series A, Vol. 126, No. ASOl, 
January 1, 1930, Pp. 184-365. (London : Harrison and Sons, Ltd.) 6s. 

Air Ministry: Meteorological Office, London. Southport Auxiliary 
Observatory (the Fernley Observatory of the Corporation of Southport) : 
Annual Report and. Results of Meteorological Observations for the Year 
1928. By Joseph Baxend ell. Pp. 28. (Southport : Fernley Ob.servatory ; 
London: Air Ministry.) 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Compiled by the Building Research Station and published in 
conjunction with the Institute of Builders. Vol. 2 (New Series), No. 11, 
November 1929, Abstracts Nos. 2217-2443, Pp. v-f-387-424. (London: 
H.M. Stationery Office.) 9d. net. 

Air Ministry : Aeronautical Research Committee. Rep»orts and Memo- 
randa. No, 1256 (Ae. 405) : The Distribution of Pressure over a section 
-of an Airscrew Blade in Flight, and the Variation of Lift Coefficient 
with the Speed of the Section. By E. T. Jones. (T. 2778.) Pp. 234-17 
plates, l.s. 3d. net. No. 1259 (Ae. 4CS) : Theoretical Relatiomship for a 
Wing with Unbalanced Ailerons. By A. S. Hartshorn. (T. .2794.) Pp, 
1044 plates. 9d.net. (London : II.M. Stationery Office.) 

Department of Scientific and Industrial Research: Water Pollution 
Research. Summary of Current Literature. Vol, 3, No. 1, January 

1930. Abstracts Nos. 1-119. Pp. iv436. (London : PI.M. Stationery 
Office.) l6‘. 3d. net. 

The Observer’s Haridbot k for 1930, Edited by C. A. Chant. Twenty- 
second year of Publication. Pp. 72. (Toronto : Royal Astronomical 
Society of Canada.) 

Impr^rial Department of Agriculture for the West Indies. Report bn 
the Agricultural Department, St. Vincent, for the Year 1928. Pp. v430. 
(Trinidad, B.W.I.) 

Development Commission. Nineteenth Report of the Development 
Coraraissionex’s for the Y'ear ended the 31st March 1929, Pp. 232. 
(London : H.M. Stationery Cilice.) 4s‘. net. 

Southern Rhodesia; Geological Suivey. Bullfttiii No. 15; (i) The 
Geology of the Central Part of the Waukie Coaltield, by B. Lightfoot; 
(ii) The Fossil Flora of the Karroo System in the Wankie District, 
Southern Rhodesia, by John Walton. Pp. £3-f 13 plates. (Salisbury.) 

Air yiinistry : Aei’onautical Research Committee. Reports and Memo- 
randa. No. 1264 (M. 65) : The Elasticity of Pin tsch Crystals of Tungsten, 
By S. J. Wright. Work performed for the Department of Scientific and 
Industrial Research. (E.F. 229.) Pp. 1547 plates. (London: H.M. 
Stationery Office.) 9d.net. 

Foeeign. 

Conseil Permanent International pour I’E.xploration de la Mer- 
Jouriial du Conseil. Redige par E. S. Russell. Vol. 4, No. 3. 'Pp. 267. 
375 , (Copenhague : Andr. Fred. Hpst et fils.) 

Spisy lekafske Fakulty Masarykovy University. Svazek 7, Spis 61-69. 
Pp. 12 4 31 4 36 4 64 234 144 16 4S4 12. (Brao : A. Pisa.) 30 lie. 

Biologicke Spisy vysoke Skoly zvero lekafske. Svazek 7, Spis 96-110. 
Pp, 14412474404124644464154164646432414431 . (Brno: 
A. Pisa.) 40 Kc. 


Sbornik vysoke Skoly Zemed 7*1 ske. Sign. C15: Numograui ]jr(j p-dun- 
diichou pocitaci desku bakteri;ilni. Napsa! Pfcd’. ftr. oYakai* VndVuzka, 
Pp. 15.^ Sign. Dl2: Doplr.kvk soziiamu slovenskdho ptadva. Napsal 
Dr. Stepan Soudek. Pp. 0 , Sign. Di3: Addfiaia ad Hra-am CVeho- 
slovakiae mycologicain, IV. Scripsit Dr. Iiichaiu I'icbauf-r. IMi. 2'-’. 
(Brno : A. Pisa.) 

Conseil Permanent International pour rExploration de la Meia Dap- 
ports et proem's- verbaux des reunions. Vol. 60: [h'oc'*s-\'erl)aux (avril 
1929). Pp. 144. 5.50 kr. Vol. 61 : Untersuchurigen an Salmmjiden, rnit 

besonderer Beriicksichtigung der Art- und Rasselramm, Teii 1. You 
Prof. Dr. H. Henking. Pp. 99 4 4 Tafeln. (Copenhague: Andr. Fred. 
Hpst et fils.) 6.50 kr. 

Proceedings of the Academy of Natural Sciences of I'liiladelphiu, Vol. 
81. New and Little-known Madagascar Grouse- Locusts (Grthoptera, 
Acrididae Acrydiinae). By James^A. G. Rehn. Pp. 477-5194 plates 
17-21. (Philadelphia, Pa.) 

^Ministerio da Agricultura, Industria e Comraercio : Observat;orio 
Naeional do Rio de Janeiro. Taboas das MarCs para o Anno <ie 1930 nos 
Portosdo Rio de Janeiro, Belem, S. Luiz, Amarrac'ito, Camocim, Fs trtaleza, 
Natal, Cabedello, Tambahu, Recife, Aracajii, Bahia, Ilheo.s e Parariagua. 
Pp. 172. (Rio de Janeiro.) 

Instytiit Geoflzyki i Meteorologji, Uniwersytetu Jana Kazimierza we 
Lwowie. Komunikaty, torn. 4, Nr, 43 do 56. Wynikow prac Henryka 
Arctowskiego i jego w'spblpraeownikbw Pp Jana Moniaka, Stanisiawa 
Mybki, Henryka Orkisza, AdarnaSchrnucka, IJeiiryka SLittnera, Edwarda 
Steiiza, Adama Tabora, Zbyszka Juljusza Zielinskiego 1 Stamshitwi Zjeha, 
przedlozonych Towarzystwu Przyrodnikow un Kopeimka i ogloszonych 
w czasoih^mie Kosmos, t, 53 i 54, Pp. v !ii4831-S£64 188-583 "(Lwauv.) 

Bulletin of the American Museum of Natural Bistuiy. Vol. 58, Art. 
12: Studies on the Ev^olution of tlie Pelvis of Man and other Primates. 
By Harriet Cutler Waterman. Pp. 58o-642, (New York City.) 

University of California Publications in American Archaeology and 
Ethnology. Vol. 24, No. 4 : The Valley Nisenan. By A. L. Kroeber. 
Pp. 253-290. 50 cents. Vol, 24, No. 5 : The Bear River Dialect of 
Athapascan, By Pliny Earle Goddard. Pp. 291 - 324. 40 cents. 

(Berkeley, Calif. : University of California Press ; London : Cambridge 
University Press.) 

United States Department of Agriculture : Bureau of Biological Purvey. 
North American Fauna, No. 52 : Revision of the American Chipmunks 
(Genera Tamias and Eutamias). By Arthur H. Howell. Pp. 157410 
plates. (Washington, D.C. : Government Printing Office.) 35 cents. 

Conseil Permanent International pour I’Exploratlon de la Mer. Fauiie 
ichthyologique de FAtlantique Nord. Publiee sous la direction de Prof. 
Jonbin. 24 planches. Rapports et proe&s-verbaux des reunions. Vol. 62 : 
Rapport atlantique 1928. Publie avec I’aidede Dr. Ed. Le Danois et 
Rafael De Buen. Pp. 103. 4.00 kr. Vol. 63: Die Reichsstatistik liber 
das Pangergebais der Deutsehen Seefischerei. Von Eberhard Bichelbaum. 
Pp. 50. 2.50 kr. (Copenhague : Andr. Fred. Host et fils.) 

Collection des trayaux cliimiques de Tcbecoslovaqule, Rfkligee et 
publiee par B. Votoeek et J. Heyrovsk]^. Ann^e 1, No. 12, Decembre. 
Pp. 627-668 4 XX. (Prague: Regia Soeietas »Scientiarum Bohemiea.) 

Bernice P. Bishop Museum. Bulletin 66: Hawaiian Atyidae. By 
Charles Howard Edmondson. Pp. 3641 plate. Memoirs of the Bernice 
P. Bishop Museum. Vol. 11, No. 1 : Descendants of the Mutineers of the 
Bounty. By Harry L. Shapiro. Pp. 10643 plates. (Honolulu.) 

United States Department of Agriculture. Technical Bulletin No. 152: 
Life History of the Oriental Peach Moth in Georgia. By Oliver I. Snapp 
and H. S. Swingle. Pp. 16. 5 cents. Circular No. $2 ; Improved Rein- 

deer Handling. By Lawrence J. Palmer. Pp. IS. 5 cents. (Washington, 
D.C. : Government Printing Office.) 

Department of the Interior : Bureau of Education. Bulletin, 1929, No. 
26 : Commercial Edxication, 1926-1928. By J. A. Malott. Pp. 27. (Wash- 
ington, D.C. : Government Printing Office.) Scents. 


Catai:.oou,bs. 

Electro-Medical Apparatus. (Publication No. E29.) Pp. 16. (London 
Newton and Wright, Ltd.) 

: A Catalogue of Book.s on the Matliematics (Pure and Applied) and 
Astronomy. (No. 44S.) Pp. 95. (Cambridge : Bowes and Bowes.) 


Diary of Societies. ' 

FRIDAY, January 24. 

Association of Economic Biologists (Annual General Meeting) (at 
Imperial College of Science and Technology), at 4.30. — Dr. Butler: 
Some Aspects of the Morbid Anatomy of Plants (Presidential Aodress). 
Physical Society (at Imperial College of Science), at 5.— J. M. Nuttall 
and B. J. Williams ; A Method of Examining Stereoscopic Photographs. 
— S. E. Green : The Photography of B’abry and Perot Interferometer 
Fringes by, the Use of a Simple Optical System.*— Miss W. A. Leyshon : 
Characteristic of Discharge Tubes under ‘ Plashing ’ Conditions, as 
Determined by the Use of a Cathode Ray Oscillograph.— Demonstra- 
tion by W. B. Doran of a 2 )H Apparatus. 

Institution op Engineering Inspection (at Royal Society of Arts), at 
5.30.— J. H. Clarke : The Anderson Rotary Piston Engine. 

Institution of Mechanical Engineers, at 6. — E. Watson Smyth: 

General Operating Experiences with the first ‘ Wood ’ Steam Generator, 
;:North-East CoAst Institution of Engineers and Shipbuilders (at 
Newcastle-upon-Tyne), at 6.— R. A. MacGregor: Failure of Steel 
Forgings and Castings through Fatigue. 

Institution OP Chemical Engineers (at Institution of Civil Engineers), 

: at 6.30.— Dr.. H. Levinstein : P’ilms and Fibres derived from Cellulose 
. (Lecture). 

Institution OF Locomotive Engineers (London) (Manchester Centre) 
(at Literary and Philosophical Society, Manchester), at 7.— J- R. 
Bazin: Presidential Address. 

West of Scotland Iron and Steel Institute (at Royal Technical 
College, Glasgow), at 7. — F. Clerf; Notes on Continental Blast-furnace 
Practice. 
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Manchester Association of Engineers (at Engineers’ Club, Man- 
chester), at 7.15.— H. C. Lamb: The Electrical Distribution System of 
Manche.ster. 

Junior Institution of Engineers, at 7. 30. —W. J. Rees : Refractories for 
Steam -raising Furnaces. 

Leicester Textile Society (at Victoria Hall, Leicester), at 7.30. — 

F. Willis : Knitted Footwear. 

Textile Institute (Lancashire Section) (at Harris Technical Institute, 
Preston), at 7.30,— J. Starkie : The Weaving of Artificial Silk. 

Royal Society of Medicine (Epidemiology Section), at 8. — Dr. G. P. 

Crowden : Industrial Efficiency and Fatigue. 

Royal Institution of Great Britain, at 9. — Sir William Bragg : Cellu- 
lose in the Light of the X-Rays. 

SATURDAY, January 25. 

Royal Institution of Great Britain, at 3.— Prof. R. W. Chambers : 

Sir Thomas More and His Friends (1). 

British Association of Managers of Textile Works (at Manchester 
Athenauim), at 6.30.— F. H. Smith : Foreign Yarn Business. 

Institute of British Foundrymen (Lancashire Branch, Junior Section) 
(at College of Technology, Manchester), at 7. — J. O. Gray : Foundry 
Costing. 

MONDAY, January 27. 

Institute of Actuaries, at 5.-- C. H. Wickens: Australian Mortality. 
Royal College of Surgeons of England, at 5. — Prof. V. Bonney : The 
Surgical Treatment of Carcinoma of the Cervix. 

Northampton Engineering College Engineering Society, at 5.30. — 

G. A. V, Sowter : Realism from Records. 

Institution of Electrical Engineers (Informal Meeting), at 7.— G. V. 
Twiss : High-Tension Distribution. 

Institution of Electrical Engineers (North-Eastern Section) (at Arm- 
strong College, Newcastle-upon-Tyne), at 7.— L. C. Grant : The Break- 
ing Performance of High-Power Switchgear and of a New Form of 
Quenched-Arc Switch. 

Society of Chemical Industry (Yorkshire Section) (at Great Northern 
Station Hotel, Leeds), at 7.15. — F. A. Mason : The Destruction of 
Materials by Micro-organisms. 

Keighley Textile Society (at Kiosk Cafe, Keighley), at 7.30. — A. Bennett : 

Modern Improvements in Worsted Machinery. 

Royal Society of Arts, at 8.— H. J. L. Wright : Three Master Etchers : 

Rembrandt, Meryon, Whistler (Cantor Lecture.s) (2). 

Royal Society of Medicine (Odontology Section), at 8.— Prof. "W. 
Billington and H. Round : Bone-Grafting and the Mandible : Some 
RecentJResults. A Two-stage Cleft Palate Operation. 

Royal Geographical Society (at /Eolian Hall), at 8.30.— J. M. Wordie : 
The Cambridge East Greenland Expedition, 1929 : Ascent of Petermann 
Peak. 

Medical Society of London. — Prof. D. P. D. Wilkie and others: Discus- 
sion on The Etiology of Gall-bladder Infections. 

Royal Irish Academy (at Dublin). 

Institution op the Rubber Industry (London and District Section) (at 
Engineers’ Club, Coventry Street, W.C.2).— Hon.. F. A. Stockdale: 
Lecture. 

TUESDAY, January 28. 

Royal Society of Arts (Dominions and Colonies Meeting), at 4.30.— Sir 
Daniel Hall : Settlers’ Problem.s in Kenya. 

Manchester University Chemical Society, at 5.— Dr. W. H. Mills : 
Some Stereochemical Problems. 

Royal Society of Medicine (Medicine Section), at 5.— Dr. A. P. 
Thomson (with Bacteriological Reports by Dr. W. T. Hillier) : Psitta- 
cosis. — Dr. O. Leyton : Nine Cases of Recovery from Diabetes Mellitus. 
Royal Institution op Great Britain, at 5.15. — Dr. F. W. Aston: 
Isotopes (2). 

Institution of Civil Engineers, at 6.— G. Lacey: Stable Channels in 
Alluvium. 

Manchester Athen^um Textile Society (at Manchester Athemeum), 
at 7.— H. P. Curtis : The Automatic Loom. 

Royal Photographic Society of Great Britain, at 7.— J. L. Thomson : 
The Technical Applications of X-Ray Stereoscopy. — R. B. Arcliey: 
Photographic Emulsion Spots of Biological Origin. 

Institution of Automobile Engineers (London Graduates’ Informal 
Meeting) (at Watergate House, Adelphi), at 7.25. — S. 0. Vince and 
others : Discussion on Tuning Motor Cycles for Speed. 

Sheffield Metallurgical Association, at 7. 30. — B. S. Smith: Density 
of Molten Steel. 

West Kent Scientific' Society (atWesleyan Hall, Blacldieatli Village), 
at 8.30. 

London Clinical Society (at London Temperance Hospital), at 8.45. — 
Dr. A. Hurst, H. S. Souttar, and others : Discinssion on The Treatment 
of Gastric Ulcer. 

WEDNESDAY, January 29. 

Royal College of Surgeons of England, at 5.— Prof. G. E. Gask : A 
Contribution to the Treatment of Epithelioma of the Tongue by Radium. 
Eugenics Society (at Royal Society), at 6.15.— E. J. Lid better : Insanity : 

Legislation and Administration (Lecture). 

Institution of Civil Engineers (Students’ Meeting), at 6.30.— A. H. 

Kennard : Highways, and a Survey of Future Developments. 

Institution of Electrical Engineers (South Midland Centre) (jointly 
with Midland Centres of Institutions of Civil and Mechanical Engineers) 
(at Midland Institute, Birmingham), at 7.— Capt. P. P. Eckersley: 
Broadcasting by Electric Waves (Faraday Lecture). 

Institution of Automobile. Engineers (Graduates’ Meeting) (at Works 
of Austin Motor Co., Ltd., Northfield), at 7.30.— Prof. W. Morgan: 
The Value of the Institution to its Junior Members?. 

Halifax Textile Society (at White Swan Hotel, Halifax), at 7.8C.— J, P. 

O’Oallaglian : Water Softening for Industrial Purposes. 

Royal Society of Arts, at 8.— Sir Thomas H, Holland; International 
Movement of Mineral Products during Peace and lYar (Trueman Wood 
Lecture). 

Royal Philosophical Society, Gla.sgow (at 207 Bath Street, Glasgow), 
at 8.— Prof. W. E. 8. Turner: Glas.s. 


THURSDAY, January 30. 

Royal Society, at 4.30.— R. H, Salaman : (a) Crinkle ‘A’ — an In- 
fectious Disease of the Potato; (6) Paracrinkle— a Potato Disease of 
the Virus Group. — B. C. Smith and T. Moran : The Formation of 
Lactic Acid in Desiccated Amphibian Muscles. — H. G. Thornton: The 
Influence of the Host Plant in inducing Parasitism in Lucerne and 
Clover Xoclules. — To be read in title only: — F. Kidd and C. West: 
Physiology of Fruit. 1. Changes in the Respiratory Activity of 
Apples during their Senescence at Different Temperatures. — R. N. 
Mukerji : The ‘Nucleal Reaction’ in Apanteles sp., with Special Refer- 
ence to the Secondary Nuclei and the Germ Cell Determinant of the 
Egg. 

Royal Institution of Great Britain, at 5.15.— Prof. H. A. Harris: 

The Growth of Children in Health and Disease (2). 

Bedson Club (at iVrmstrong College, Newcastle-upon-Tyne), at 6.15.— 
Prof. C. K. Ingold : Tautomerisni and Conjugation (Bedson Lecture). 
Institution of Welding Engineers (at Chamber of Commerce, Birming- 
ham), at 7. — 0. A, Hadley: Modern Improvements in Electric Resist- 
ance Welding Machines. 

Royal Society of Medicine (at ’Wellcome Historical Medical Museum), 
at 8.30.— Dr. A. P. Cawadias : From Epidaurus to Galen : the Principal 
Currents of Greek Medical Thoughtr. — Demonstration by L. W. G. 
Malcolm of Some Recent Acquisitions by the Museum. 

Society of Chemical Industry (South Wales Section) (at Newport). — 
R. D. Owen : Chemical Fires, Causes and Prevention. 

FRIDAY, January 31. 

Royal Astronomical Society (Geophysical Discussion), at 4.30.— Seismic 
Methods in Surveying : Prof. A. 0. Rankine, Dr. H. Jeffreys, Capt. 
Shaw, K. S. W’hipple, F. J. W. Whipple. Cbairman, Prof. H. H. 
Turner. 

Royal College of Surgeons of England, at .5.— Prof. W. S. Handley : 
The Papilloma and its Menace. 

North-East Coast Institution of Engineers and Shipbuilders 
(Graduate Section) (Joint Meeting) (at Newcastle-upon-Tyne), at 7.15. 
— W. G. Thompson : The Electrical Propulsion of Sliips. 

Junior Institution of Engineers (Informal Meeting), at 7.30.— F. Onions ; 
Superheating. 

Royal Institution of Great Britain, at 9.— Lord Rayleigh : Iridescent 
Colour in Nature. 

Society of Chemical Industry (Glasgow Section, jointly ’k'’|tn other 
Chemical Societies of Glasgow) (at Glasgow).— Prof. I. M. Heilbron : 
Lecture. 

Institution of Electrical Engineers (West Wales (Swansea) Sub- 
Centre). 

SATURDAY, February 1. 

Mathematical Association (London Branch) (at Bedford College for 
Women), at 3.— Annual Meeting. 

Royal Institution of Great Britain, at S. — Prof. R. W. Chambers : 

Sir Thomas More and bis Friends (2). 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil).— The West- 
land Wapiti in Service. 

PUBLIC LECTURES. 

SATURDAY, January 25. 

Hoeniman Museum (Forest Hill), at 3.30.— H. Harcourt: Things Old and 
New from India’s Treasury. 

MONDAY, January 27. 

University OF Leeds, at 5.15. — Prof. R. V. 'Wheeler: Pyrolysis of Hydro- 
carbons. 

University College, at 5.30. — Prof. J. Macinurray : The Phiiosophical 
Approach to Modern Social Problems. (Succeeding Lecture on Feb. 10.) 
East Anglian Institute of Agriculture (Chelmsford), at 7.— J. G. 
Stewart : Farming Problems in East Anglia. 

WEDNESDAY, January 29. 

University College, at 5.30. — Miss A. S. Cooke : Recent County 
Library Developments. 

THURSDAY, January 30. 

King’s College, at 5.30.— Prof. R. J. S, McDownll: The Control of the 
Circulation. (Succeeding Lectures on Feb. f5, 13, and 20,) 

University Colle(5k, at 5 :30. — A. D. Lindsay: The Relations between 
Ethics, Economics, and Politics (Jevons Memorial Lectures), (Succeed- 
ing Lectures on Feb. 6, 13, and 20.) 

SATURDAY, Februarv 1. 

Horniman Museum (Forest Hill), at 3.30.— D. Martin Roberts: London 
in the Tudor Age. 

CONVENTION AND EXHIBITION. 

Friday, January 31. 

Elegtroplaters’ and Depositors’ TECiiNir'Ai. Society (at Northampton 
IUvStitute, Clerkenwell). 

At 2. — Convention, and Exhibition representative of Modern 
Scientific and Practical Advances in Electro- Deposition. 

At 4. — Dr. W. Rosenhain ; Research and Practice. 

At 7.30.— Discussion on The Present Position of Chromium Plating. 
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National Museums and Galleries.^ 
rriHE Royal Commission on National Museums, 
and Galleries lias completed its labours by 
the issue of Part 2 of the Final Report. Appointed 
in July 1927, the Commissioners were given the 
task of reporting on the administration, buildings, 
cost, and indeed every phase of the activities of 
twenty institutions containing national collections 
situated in London and Edinburgh. An Interim 
Report was published in September 1928, and the 
Final Report testifies to the satisfaction which 
the Commissioners felt in the endorsement of their 
first recommendations by the Government and by 
public opinion. The final reports are models of 
clarity, and bear in mind the national need for 
economy in the public services, differentiating 
between what is immediately necessary and what 
I is desirable. Above all, the reports are practical, 
so far as possible avoiding ideas of change in the 
governance and methods of the national institutions, 
provided that they have worked reasonably well 
in the past. Since many recommendations may be 
put into effect by the authorities of the institutions 
concerned, we trust that they will at once receive 
the closest attention, for there is little doubt 
that the Commission has accurately expressed 
leading representative opinion. 

In the present report the museums and galleries 
of Great Britain are considered in turn. Their 
sixteen governing authorities are not to be altered 
seriously, this being the natural consequence in the 
previous report of the recommendation of a Stand- 
ing Commission charged with the duty of securing 
co-ordination and revievfing estimates. The govern- 
ance of the British Museum is a pseudo -hereditary 
or hierarchic matter, and this is likely to give as 
high an average of intelligence as could be obtained 
by any other methods. The power in any event is 
mainly in the hands of the ' elected trustees ^ and 
after all it is difficult to imagine a more impartial 
electing body than the Archbishop of Canterbury, 
the Lord Chancellor , and the Speaker of the House 
of Commons, who themselves are largely selected 
for their power of judgment of men. 

While it may he admitted that practising scien*^ 
tific men are not always the best acquainted with 
the needs of science, we think that they should not 
be wholly unrepresented in the ‘ elected trustees b 
These need not be appointed for life, and it is of 
vital importance in science to have representation 

^ Boyal Commission on National Museums and Galleries. Final 
Report, Part H. Conclusions and Recommendations relating to Indivi- 
dual Institutions. Bated 1st January 1930. (Cmd. 3463.) (London : 
H.M. Stationery Office, 1930.) 2s. net. 
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of tlie younger generations, since each science 
revolutionises ■ its ; immediate aims about every 
twenty years. The Natural History Museum is a 
vital unit in the science of biology, and its future 
position and usefulness depend on the due fitting 
of its wheel with many others, most of which are 
perhaps represented solely in research institutions 
and universities. Of such bodies we w^oiild not 
advocate any direct representation ; but the pay- 
ment of due regard to the lines along which bio- 
logy is advancing, by the selection as trustees of 
men active and distinguished in research and ad- 
ministration, is a matter which scarcely requires 
argument. 

The Director of the Natural History Museum, as 
has been proposed by ail committees of inquiry, is 
to be made “ w^holly responsible for the care and 
custody of the collections housed therein The 
Commission pomts out that this would require a 
short Act of Parliament, and, being clearly doubtful 
of the fate of its recommendation, suggests that 
the Director at once be given direct access to the 
Treasury in all matters affecting his museum. We 
trust, however, that there is no doubt in this matter, 
and that the requisite steps may be taken to restore 
the original plan of the legislature, thus rectifying 
the organisation in accordance with the demand of 
practically all biologists. As by Darwin and Hux- 
ley in the past, so by biologists to-day, the inde- 
pendent responsibility of its Director is deemed 
to be essential for the development of the Natural 
History Museum in accordance with modern 
views. 

The Commissioners point out that such develop- 
ment will entail as a consequence that the Museum 
takes a more active part in expeditions abroad, 
since the mere collection of animals and plants for 
the sake of acquisition is of relatively small use 
compared with definite objectives in respect to 
particular problems. An increased grant is recom- 
mended, and a staff adequate to the duties which 
it is called upon to perform. Amongst these might 
be the attempt to increase the educational value of 
this institution, and a close study of the thoughts 
of the Commission as to the Science Museum 
might suggest several lines of evolution of great 
value. 

The need for a lecture theatre for these and other 
museums on the South Kensington site is endorsed, 
but it is suggested that, by arrangement, the new 
theatre of the Royal Geographical Society might 
satisfy present requirements. This theatre will 
hold 1000 persons, and this is the maximum size 
proposed by the Commission. It is not big enough 
No. 3144, VoL. 125] 
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for important meetings of the Society, and w^e 
think that, with the development of interest in 
science, a theatre of at least twice this size is essen- 
tial, inviting alike the leading men in science and 
the educated mass in our metropolis. It is essen- 
tial to the contemplated increase of the Science 
Museum, so as to give full educational facilities, 
w'^hich is now recommended by the immediate 
erection of its central block. 

The question of the herbaria at the Natural 
History Museum and at Kew is faced. The Com- 
mission has evidently given much time and thought 
to this question. The members of Sir Michael 
Foster’s committee in 1901, with one exception, 
were in favour of concentration at Kew. The 
Commission endorses this as the ideal to be aimed 
at, but in view^ of the complications and difficulties 
to be met, refrains from making any definite recom- 
mendation. It is suggested that if the combination 
could be effected, Great Britain w^ould possess “a 
centre for botanical study which w^ould be without 
a rival in the wmrld ”. This raises a question as to 
the reasons for exhibiting botanical or indeed any 
preserved specimens at ail in the Natural History 
Museum. Beautiful and interesting plants and 
animals, with attractive labels, can teach much ; 
and it might be advisable to retain and develop 
the exhibited series of plants at South Kensington 
for the instruction of the public, -while relegating 
research collections to Kew. Again, a possible 
division of plants (as into w^ater and land forms, 
sensu largo) might perhaps be worth considering, 
or research on the algae and fungi might be con- 
centrated in the Museum. Again, Kew is cele- 
brated the w-orld over for acclimatisation and 
horticulture, and the British Museum for its 
possession and knowledge of type-specimens ; pos- 
sibly a correlation w^ould be useful wliich emphasised 
these characters. 

The chief reason against the concentration of the 
botanical type collections in one place is the capital 
expense entailed, but this does not apply to the 
Geological Museum and Survey, the ground for the 
new building of which is now^ being cleared close to 
the Geological and Mineralogical wing of the Natural 
History Museum. The Geological Museum is ' a 
research institution but it is not to be treated 
as such since one of the best sites in the metropolis 
is assigned to it and a large part of its building is 
designed for exliibition. It inter digitates with the 
biological side of geology, the central institution 
for which is the Natural History Museum. The 
latter in its mineralogical division also possesses 
collections of great beauty and of high importance, 
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which obviously in their present surroundings can 
never receive the consideration they demand or 
attain the popularity they deserve. We are sur- 
prised to see in the report no specific reference to 
them, since their present position is a matter of 
common discussion, and if they were suitably 
housed the space they occupy would be immediately 
utihsed for other purposes. As the Natural History 
Museum must extend its energies into the field, and 
as its exhibited series depends on research, we dis- 
like the differentiation implied above in the term 
" a research institution It is not too late for 
the two authorities concerned to review all the 
facts between themselves, and it might be econo- 
mical to relieve the officers of the Geological 
Survey, who are chosen for research, from all 
responsibility for exhibition. 

The Commission concludes with observations on 
the adequacy and recruitment of the staffs of the 
national museums and galleries, but so diverse are 
the requirements that it can only offer some 
general considerations. As in most scientific insti- 
tutions, there is a deficiency in the clerical staff, so 
that there is a wastage of the energy of the senior 
officers, who are specialists. The recruitment is 
under Civil Service rules, which are designed on the 
idea that a young man of a certain ability can be 
taught anything to a fair level. This, is so, but 
museums and galleries require certain sections of 
feeling and learning developed to a supreme degree, 
if their work is to be properly carried out. Both 
taste in display and powers of research require 
characters which are not usually shown unjil 
beyond the normal age of recruitment. An investi- 
gation of the whole matter is suggested, but we are 
doubtful whether this is likely to secure results of 
any importance. Brief courses in universities may 
lead to a level of mediocrity, which may well be 
deplorable in its results. 

We would be inclined ourselves to suggest the 
general adoption by the national museums and 
galleries of the system of pension insurance now in 
vogue in most of our educational institutions. 
Thereby the freest interchange would be possible in 
each section of learning, and inevitably the most 
suitable curators would gravitate towards the 
national institutions, upon which the schemes 
adopted in the provincial museums and galleries 
depend. It would appear to us a natural step in 
the unity of learning and research ; to promote 
which unity is the highest function of any univer- 
sity, society, or institution for the furtherance of 
knowledge. The greatest of these may be the 
British Museum. 
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Brighter Chemistry. 

At Home among the Atoms : a First Booh of Con- 
genial Chemistry, By Prof. James Kendall. 

Pp. XV -I- 270 -f 16 plates. (London : G. Bell and , 

Sons, Ltd., 1929.) Is. 6d. net. 

O OMEONE has spoken of chemistry as a science 
kZ? of symbols, and in a sense the allusion is apt, 
since a skilful system of symbolic representation 
has lightened the labours of the chemist as much 
as the wonderful decimal notation has shortened 
the processes of the mathematician. The peculiar 
force of a paradox is therefore lent to the reflection 
that this prime clarifying influence of modern 
chemistry is a direct outcome of the obscurantism 
of medieval alchemy. From very early times, 
indeed, chemistry has been closely bound up with 
symbolism and mysticism : in ancient Egypt a 
knowledge of chemical secrets was the jealously 
guarded prerogative of priests and kings ; and at 
a later day the sons of Hermes enmeshed their 
“ precious pearls ” of alchemy in a web of enigma, 
cryptogram, and obscure expression which main- 
tained the high standard of unintelligibility of their 
patron’s famous Smaragdine Table. 

Thus, in his ‘‘Cours de Chymie”, published in 
1675, Nicolas Lemery had ample reason to complain 
that la pill part des Auteurs qui ont parM de la 
Chymie, en ont ecrit avec tant d’obscurite, qu’ils 
semblent avoir fait leur possible pour n’etre pas 
entendus Lemery himself was so successful in 
stripping chemistiy of its mysticism that he pro- 
duced a comprehensive and intelligible text-book 
which may be read with pleasure even at the pre- 
sent day. So the “ Cours de Chymie ”, which for 
the first time presented the naissant science to the 
world in all its native simplicity, became literally 
a ' best-seller ’ of the seventeenth and eighteenth 
centuries; it passed through numerous editions 
in various languages, and held its place as the 
authoritative work on chemistry until the time of 
Lavoisier. 

The epoch-making “ Traite elementaire de 
Chimie ”, published in 1789, swept a\¥ay the last 
remnants of mysticism; while Dalton’s “New 
System of Chemical Philosophy ” afforded an 
indication, some twenty years later, of the coming 
resurgence of symbolism in the cause of progress. 
Since the birth of the atomic theory there have 
been innumerable works dealing with the rapidly 
expanding science from various points of view, and 
ranging in size and cost from the lordly and mis- 
named ' handbooks ’ of Beilstein and others to 
plebeian sixpenny primers. Lemery, as we have 
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seen, presented his information in an attractive 
form. He had, in the words of Hoefer, le talent 
de decrire les choses ies pins obscures et les plus 
arides avec une simplicite et une precision remar- 
quables ”, Unfortunately, the same cannot be 
said of some of his successors ; for, on the whole, 
chemical writers have become more formal and 
arid as knowledge has accumulated. 

In the early days of the atomic theory, however, 
popular expositors of the science were not wanting. 
Among such writers we may well pause to pay a 
tribute to Jane Marcet and John Scoffern : for how 
many contemporary students of chemistry have so 
much as heard their names ! Jane Marcet ’s ‘‘ Con- 
versations on Chemistry ” first appeared in 1805, 
and ran through many editions during the suc- 
ceeding fifty years. The text took the form of a 
conversation between a certain Mrs. B. and her two 
pupils, Caroline and Emily. 

‘'To confess the truth, Mrs. B.,” says Caroline 
boldly, at the outset, “ I am not disposed to form 
a very favourable idea of chemistry, nor do I ex- 
pect to derive much entertainment from it. I 
prefer the sciences which exhibit nature on a grand 
scale, to those that are confined to the minutiae 
of petty details. ... I grant, however, there may 
be entertaining experiments in chemistry, and 
should not dislike to try some of them : the 
distilling, for instance, of lavender, or rose 
water. . . 

In countering this frank avowal, Mrs. B. points 
out that Caroline’s “ want of taste ” for chemistry 
is a consequence of her limited ideas. “ You con- 
fine the chemist’s laboratory to the narrow pre- 
cincts of the apothecary’s and perfumer’s shops, 
whilst it is subservient to an immense variety of 
other useful purposes. Besides, my dear . . . nature 
also has her laboratory, and there she is incessantly 
employed in chemical operations. You are sur- 
prised, Caroline; but I assure you that the most 
wonderful and the most interesting phenomena of 
nature are almost all of them produced by chemical 
powers.” 

If modern ambition should feel disposed to mock 
such useful pioneering toil, it suffices to quote a 
passage from one of Faraday’s letters : 

“Mrs. Marcet was a good friend to me,” he 
wrote to de la Rive, “ as she must have been to 
many of the human race. I entered the shop of a 
Book-seller and book binder at the age of 13, in the 
year 1804, remained there eight years, and during 
the chief part of the time bound books. How it 
was in those books, in the hours after work, that 
I found the beginning of my philosophy. There 
were two that especially helped me, the Enoych- 
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paedia Britannica, from which I gained my first 
notions of electricity, and Mrs. Marcet’s Conversa- 
tions on Chemistry^ which gave me my foundation 
in that science. ... You may imagine my delight 
when I came to know Mrs. Marcet personally ; how 
often I cast my thoughts backwards, delighting to 
connect the past and the present ; how often, when 
sending a paper to her as a thank-offering, I thought 
of my first instructress, and such like thoughts will 
remain with me.” 

Scoffern’s “ Chemistry Ho Mystery ”, published 
in 1839, is one of the few scientific books containing 
illustrations by Cruikshank, who made great play 
in it with the effects of laughing gas and sul- 
phuretted hydrogen. The frontispiece, entitled 
‘ Laughing Gas has a truly Pickwickian motif : 
“ Some jumped over the tables and chairs ; some 
were bent upon making speeches ; some were very 
much inclined to fight ; and one young gentleman 
persisted in an attempt to kiss the ladies.” More- 
over, the harrowing story of the lady “ made 
beautifully white ” with a preparation of the metal 
bismuth, who “ took a bath in the Harrowgate 
waters, when her fair skin changed in an instant to 
the most jetty black ”, would have made a notable 
addition to the repertoire of Sam Weller. In this 
entertaining and informative work, chemistry is 
ably expounded in a series of twenty- one lectures. 
The author’s point of view is explained in the fol- 
lowing remarks addressed to his “ dear young 
friends ” in the opening lecture : 

“ You think ”, he says, “ that young people 
cannot possibly engage themselves in the study of 
a science which has been cultivated b}^' such great 
men as Sir Humphry Davy and Doctor Wollaston 
— this supposition is wrong. I grant that the very 
highest order of intellect is often required to make 
a discovery ; but when once made it may per- 
haps be rendered comprehensible to persons much 
younger than yourselves ; and indeed I cannot 
think of any necessary portion of chemical science 
which does not admit of a very easy and agreeable 
exemplification.” 

Like his predecessor, Lemery, Scoffern practised 
what he preached. 

These were joyous days for the ‘ joyous science 
for it w’^as in the following year (1840) that Wohler, 
writing under , the significant name of S. C, H.' 
Windier, published his pseudo-serious contribution 
to Dumas’ ideas on “ Substitution and the Theory 
of Types ” in Liebigs Aiinalen der Ohemie und 
Pharmacie, To S. C. H. Windier 's statement that 
“ in the decolorising action of chlorine, there is a 
replacement of hydrogen by chlorine, and that the 
fabrics which are now bleached in England ac- 
cording to the laws of substitutioji preserve their 
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types”, the genial Liebig, entering into the fun, 
added in an editorial footnote, “ I have just learnt 
that there are already in the London shops 
fabrics of spun chlorine, much sought after in 
the hospitals and preferred to all others for night- 
caps, etc.”. 

Later in the nineteenth century, chemical 
literature relapsed into a severe formalism, which 
has been relieved only during the last few years by 
the appearance of a number of treatises designed 
to meet the needs of the growing popular interest 
in chemistry. The new movement towards a 
brighter chemistry has been borne along upon the 
wave of increasing interest in the human side of 
science, and has found its main expression among 
the English-speaking communities of the world. 
Prof. Kendall’s book is an excellent example of this 
new tendency in the exposition of scientific facts 
and principles. Reducing, as he explains in his 
preface, the formal side of chemistry to a minimum 
throughout his treatment, Prof. Kendall develops 
in a logical and systematic manner the meaning of 
substances, elements, atoms, and other fundamental 
chemical conceptions. Having brought us by 
pleasant ways into the atomic Lilliput, he proceeds 
to put us on really intimate terms ” with such 
prominent Lilliputians as oxygen the working- 
girl — Heaven has already protected her ”), hydro- 
gen nice baby ”), and chlorine gentlemen 
prefer blondes ”). Later he conducts us around 
the apartment house of Mendelejeff Court, pausing 
en route to relate to his party the story of young 
ISTewlands and the dear old Tories of the London 
Chemical Society 

On the first floor we meet the metals of the 
alkali family ; on the second, we hear of radio- 
activity, discover that the alchemists were funda- 
mentally right, and rewrite the constitution; on 
the third, w'e are told, in an impressive stage- 
whisper that “ AFs here ! ” ; and eventually we 
wander out into the country and explore the in- 
triguing mazes of Bohrville. The w’-hole itinerary 
is enlivened by interesting glimpses of the human 
and historical side of the subject (including, we are 
glad to note, a quotation from Mrs, Marcet) ; 
w’-hile the dark places are unfailingly illuminated 
b}^ flashes of humour, dashes of picturesque phrase- 
ology, and telling illustrations from the things and 
doings of everyday life ; the book also contains 
numerous explanatory diagrams and plates. Read 
Sir John Mandeville’s Travels to cure you ”, was 
the advice of Charles Lamb : the convalescent of 
a later and more scientific age may be recom- 
mended to join in Prof, KendalFs personally con- 
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ducted tour among, the genuine marvels . of the 

atomic world. 

U|) to the present, the revivification of chemical 
literature has not extended to the periodicals, and 
if we suggest that the circulation of aixv one of our 
standard chemical journals would increase by 
leaps and bounds if only every hundredth com- 
munication were written by a modern S. C. H. 
Windier, we may perhaps anticipate a reply from 
“ the dear old Tories ” in the sense of the concluding 
words of the excellent Seoffern : As a young lion 
torn from the forest is tame and playful, allowing 
caresses, and joining in every frolic, so we found 
chemistry ; but as it grew up to its fiill size and 
strength, it became a thing no longer to be played 
with; demanding all care, attention, and respect.” 

JoHX Read, 


Prehistoric Art and Symbolism. 

Rock Paintings of Southern Andalusia : a Descrip- 
tion of a Neolithic and Copper Age Art Group. 
By the Abbe Henri Breuil and M. C. Burkitt ; 
with the collaboration of Sir Montagu Pollock. 
Pp. xii-f-88 + 34 plates. (Oxford : Clarendon 
Press ; London : Oxford University Press, 1929.) 
635, net. 

T here are already several important treatises 
on the Upx^er Palseolithic art in the caves of 
France and northern Spain. There are also several 
memoirs on the peculiar art, probably of the same 
age, in the rock shelters of eastern Spain. The 
subsequent development of this art, however, has 
not hitherto been exhaustively treated : only a 
few scattered papers have shown that there is ample 
material for the purpose in the rock shelters of 
southern, and south-eastern Spain. Since 1913, 
when the Abb6 Breuil and Mr. Miles Burkitt made 
some preliminary explorations and observations, 
the Abbe has devoted several seasons to the task 
of tracing all the more important examples of this 
later art and making notes in the field . Sir Montagu 
Pollock has translated and edited the notes for 
publication, and Mr. Burkitt has added some 
introductory and concluding general remarks. The 
result is a handsome volume, illustrated not only 
by photographs and text-figures, but also by several 
coloured plates, of wbich two are due to the 
generosity of the Marquis of Bute. 

The art under consideration is definitely proved 
to be later than the Palaeolithic art of eastern 
Spain, because it extends into the same area and 
is sometimes represented in the same rock shelters. 
When the two sets of paintings are superposed, 
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those of the Pateolithic phase are underneath. 
The later art, however, is not characteristically 
eastern : it has been traced over the greater part 
of southern Spain, and its centre seems to be 
Andalusia. It is expressed chiefly in small paintings 
made by using the oxides and carbonates of iron, 
probably mixed with fat wliich has disappeared, 
and it is preserved only in shelters which are dry. 
There are very few engravings. 

The paintings, which are usually only a few 
centimetres in diameter, are of particular interest, 
because they are not naturalistic but reduced to 
conventional designs, often no more than symbols. 
The human figure is especially common, and a 
female is often represented with clothing and head- 
dress. A form of deer is the only abundant 
mammal, and the multitude of birds is especially 
noteworthy. When well preserved, as in the 
Cueva de las Figuras, in the south-west of the 
Sierra Momia, the paintings are so numerous and 
conspicuous that they have long been known to 
the local people, who regard them as the handiwork 
of the Moors. 

The detailed descriptions and coloured illustra- 
tions begin with the shelter or cave ’ of Las 
Figuras, in which there are more than five hundred 
separate paintings, not grouped into scenes. Every 
noteworthy figure is mentioned and explained, and 
besides several photographs of these figures, there 
are also many beautiful photographs of the various 
shelters themselves and the country surrounding 
them. The whole forms a most valuable work of 
reference for the student, wFo may draw his own 
conclusions, and will be grateful for the guidance 
afforded by Sir Montagu Pollock’s introductory 
note. In this note, series of conventional paintings 
of the human figure are collected, to show- how^ the 
recognisable outline may degenerate into a symbol 
which would be inexplicable if the successive 
gradations were not forthcoming. In one series, 
a man passes into something like a Greek <^>, in 
another to a cross, in a third to a star. A multi- 
plication of the arms (as in the case of certain 
Indian deities) produces a still stranger ultimate 
figure. A deer, by the multiplication of the legs 
and the loss of the head and neck, passes into 
something like a comb. The beginning of symbol- 
ism is indeed most evident. 

The authors suppose that some of the paintings 
are considerably older than the others, and suggest 
the possibility that there is a connexion between 
the earliest of them and the markings on the well- 
known Azilian painted pebbles. Mr. Burkitt, 
however, compares the paintings of the deer and 
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some of the symbols with similar ornament on 
Spanish pottery w^hich certainly belongs to the 
Copper Age. If the comparison be justified, most 
of the art now described is thus either Neolithic 
or slightly later. This conclusion is so interest- 
ing, that archaeologists will eagerly await further 
developments of the research. A. S. W. 


Measurement' of Animal Environment. 
Laboratory and Field Ecology : the Responses of 
AnimMs as Indicators of Correct Working Methods. 
By Prof. Victor E. Shelford. Pp. xii -f 608. 
(London: Bailliere, Tindall and Cox, 1929.) 
45s. net. 

EOF. SHELFORD is one of the best-known 
American students of animal ecology. It will 
be remembered that, more than twenty years ago, 
he published a number of studies on the relations 
between the larvae of tiger-beetles and the soil and 
vegetation on the shores of lakes near Chicago, and 
that more recently he and his associates have been 
concerned in the study of the relation between the 
codlin moth and climate. From field work of this 
type he has progressed in the direction of controlled 
wwk in the laboratory. He has not tried to study 
the animals as a physiologist w^ould, by isolating 
factors and devising ' good experiments ’ in which 
one factor only is allowed to vary. On the contrary, 
he holds that the ecologist in his laboratory should 
aim at reproducing the complex, varying, cyclic 
conditions of Nature. This is a legitimate view, but 
it is not in accordance with the general scientific 
maxim that work should proceed from the analysis 
of simple controlled experiments to the synthesis 
of more complicated conditions. Parts of Prof. 
Shelford’s book describe the extremely complex and 
expensive plant, designed to give complete control 
of temperature, atmospheric humidity, and other 
factors, and to provide a great variety of combina- 
tions of them. 

We have found it difficult to know where the line 
should be drawm between ecology, physiology, and 
other clearly defined sciences, and some of the con- 
tents of the book under notice are unexpected. On 
the other hand, there are some omissions which we 
may be permitted to point out. If the index may 
be trusted, there is no mention of the katather- 
mometer in spite of its recognised value in relating 
climatic conditions to the life of warm-blooded 
animals ; moreover, the same instrument can be 
employed to measure currents of air under condi- 
tions wliich prevent the use of most types of ane- 
mometer. Prof. A. C. Hardy’s plankton recorder 



Fbbbxtary 1, 1930] 


NATURE 


159 


should also find a place in the book. The account 
of the methods and results of marking migratory- 
birds with metal bands makes no mention of what 
has been done in Europe : this one regrets, for 
much work done in Britain, Germany, and other 
European countries has been very thoroughly 
carried out and summarised. The list of references 
at the end of the book will be of great value. As it 
does not attempt to approach completion, one can 
scarcely criticise the omissions, but it is noticed that 
comparative^ few references in French or German 
are included . Surely Mr. Elton’s excellent ' ‘ Animal 
Ecology ” should be among the vrorks to wEich the 
student is referred. 

Those parts of the book which deal with climate 
and its effect on animals have interested us particu- 
larly, and we find two omissions which appear to be 
noteworthy. There is a full discussion of the rela- 
tions between animals and humidity, and on the 
complication which is introduced by temperature, 
but there appears to be no allusion to the essential 
fact that humidity measured as relative humidity 
has very little biological meaning : yet we know 
already that it is saturation deficiency which is of 
importance in the physiology of mammals and of 
plants. The distinction between saturation de- 
ficiency, absolute humidity, and relative humidity 
is one that is appreciated by very few biologists, 
and had Prof. Shelford stated it clearly (and possibly 
represented it graphically) we should have been 
very much in his debt. 

We should also like to see it recognised by ecolo- 
gists that solar radiation of one type or another is 
the most important part of climate for plant or 
animal : it is the least understood and studied, be- 
cause meteorologists concern themselves so much 
with barometric pressure and the d3naamics of the 
atmosphere. In reading the section on solar radia- 
tion we discovered a curious error repeated several 
times : it is stated that black-bulbed thermo- 
meters are used for recording the intensity of light. 

The book contains a mass of information on a 
number of subjects. We know none other which 
covers the same ground, and it will be continually 
used for reference, for its particular value lies in the 
descriptions of methods and apparatus. It gives 
less attention to field ecology, and does not show 
the living animal set in a complex environment of 
climate and soil, living enemy and competitor. 
When a second edition is called for, we hope the 
index will be much fuller. The contents of the book 
are so essentially promiscuous that a full index is 
more than usually necessary. 

P. A. Buxton. 


Fossil Plants from the Coal Measures, : 
Coal Measure Plants. By Dr. R. Crookall. Pp. 
80+40 plates. (London: Edward Arnold and 
Co., 1929.) 12^. 6d. net. 

T he study of British Carboniferous plants will 
be stimulated and advanced by Dr, R. 
Crookall’s book. Dr. Crookall is palaeobotanist 
to the Geological Survey of Great Britain and is 
also in charge of the splendid collection of Palaeo- 
zoic plants made by the late Dr. R. Kidston ; he 
is therefore in a position to speak with authority 
on Carboniferous plants. The book, however, 
is not written primarily for the specialist or the 
botanist, and will recommend, itself as an intro- 
duction to the subject to geologists who have had 
no botanical training, to amateurs, and to field 
naturalists. It will also be of value as a book 
of reference for university students in connexion 
with courses on the Pteridophyta and Gymno- 
sperms. 

The great advances in palseobotanical research 
made in the last century in Britain were due very 
largely to the enterprise of amateurs, among whom 
may be mentioned that group of Lancastrians, 
some of whom were working men, whose discoveries 
of ' petrifactions ’ of plants in the coal-seams -were 
described by Binney and Williamson. Kidston 
was responsible for practically all the important 
work on Carboniferous plant ^ impressions ’ and 
he received very considerable assistance from other 
amateur collectors, as well as from the Geological 
Survey, to which he acted as honorary palseo- 
botanist. But active amateur interest in fossil 
plants has almost disappeared in the last few 
decades, probably partly as a result of the compli- 
cated terrors of nomenclature and the consequent 
difficulty of identifying specimens. Dr. CrookaU’s 
book, with its clear descriptions and excellent half- 
tone illustrations, will help to remove this dis- 
ability. 

In many parts of Great Britain the countryside 
is disfigured with w^aste tips from collieries, but 
these afford some compensation by offering a great 
opportunity to the student of fossil plants. The 
shales and sandstones brought up from the work- 
ings of the mines contain abundant examples of 
mummified plants, which, with the help of such a 
book as ‘‘ Coal Measure Plants may become 
intelligible to the non-specialist. 

Dr. Crookall in the introductory chapter de- 
scribes the nature and origin of plant fossils, with 
a brief account of the stratigraphy of the Coal 
Measures and a general review of the main divisions 
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of the plant kingdom eiicoimtered in them. Six 
chapters are devoted to the detailed description 
of these divisions, with valuable notes on the identi- 
fication of the important species, and are fully 
illustrated in the thirty-nine plates. Kidston 
divided the Coal Measures, on the basis of the 
plants found in them, into four principal zones, 
each characterised by certain species and the 
relative abundance of others, and in the last 
chapter lists are given of the species characteristic 
of these zones. In a short appendix some valu- 
able practical advice is given to collectors. A 
full list of the species described, with the names of 
their authors and an adequate index, completes 
the letterpress of the book. 

The main object the author has in view is to 
facilitate the identification of specimens, and he 
will have achieved this partly by the descriptive 
chapters, but mainly by the large number of plates 
containing illustrations of two hundred and forty 
species. The photographs, wFich fill tw^enty-one 
of the plates, are excellent. The other plates, 
containing line drawings, which are used by the 
author to indicate distinctions between species, 
are on the whole good, but a few of the dramngs 
are unnecessarily crude, and while quite effective 
for purposes of identification, are somewhat 
unsightly. 

We may congratulate Dr. Crookall on having 
produced a clear and well-illustrated guide to the 
study of fossil plants from the Coal Measures. 

J. W. 


The Design of Scientific Instruments. 

The Kinematical Design of Couplings in Instrument 
' Mechanisms. By Prof. A. F. C. Pollard. Pp. 64. 
(London : Adam Hilger, Ltd., 1929.) 4s. 6d. 
net. 

P ROF. POLLARD’S monograph is a clearly 
written and well-illustrated little book urging 
the application of kinematical principles in ail in- 
strument design. The basis of his book is the well- 
known theorem that a rigid body has six degrees 
of freedom, any number of which can be annulled 
by an equal number of suitable kinematical con- 
straints, neither more nor less. This singleness 
of purpose, together with the author’s attractive 
manner of writing, have combined to produce a 
concise and readable book, which should be closely 
studied by all instrument designers who are not 
already acquainted with the principles advocated. 
Not the least valuable part of the book to the 
designer are the well-chosen examples of correctly 
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designed instruments, which occupy actually the 
greater part of the book. The descriptions and 
illustrations of these leave nothing to be de- 
sired. 

Prof. Pollard censures the ^ machine tool ’ type 
of design severely, and with certain reservations 
we are in full agreement with him. It frequently 
happens in practical designing that one is reluctantly 
forced to abandon some kinematically correct 
feature on account of other considerations, such 
as wear of the parts or prohibitive contact stresses. 
An example of this may be taken from the book 
itself. A knife edge pivot is described, which is 
quite a beautiful example of kinematic perfection, 
in wLich the four necessary constraints are supplied 
by four steel spheres in contact with the edge. 
Yet this perfect device. is not applied in our balances, 
presumably because of the excessive elastic de- 
formation which would occur at the four point 
contacts. Instead of this, the modern balance 
flagrantly violates kinematical principles, wiiich 
have to be subservient to other considerations, 
such as sensitivity and durability. In such cases, 
as the author clearly explains, only perfection of 
workmanship can compensate, and the book 
strongly emphasises the sound procedure of com- 
mencing every design on kinematical principles, 
and only falling back on accurate machining when 
absolutely necessary. 

In the important class of movements having one 
degree of freedom, such as a sliding or a rotating 
member, the author strongly advocates the use 
of commercial steel bails. Where instruments of 
high precision are concerned, it would seem well 
to caution designers to employ only bails vdiich 
will pass a three-point test for sphericity. In most 
applications the ball is actually in contact with, 
three different surfaces, whereas it is manufactured 
by a process -which ensures uniformity of diameter 
as measured between two parallel planes, but does 
not necessarily produce true sphez'icity. 

In one place we should differ completely from 
the author, where he recommends ' Staybrite ’ 
steel as superior to hardened and ground steel, in 
that it does not require hardening. Tiiis special 
non-rusting steel is in fact incapable of being 
hardened, except to some extent by c?old working, 
and could not well take the place- of Iiardened steel 
where hardness is the essential property. T!k^ 
book, however, is not concerned with the materials 
of instrument design so mueli as with the prin- 
ciples, and its value to the designer is in no way 
reduced by the small point on which we have 
commented. 
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Our Bookshelf. 

Thyroxine. By Dr. Edward C, Kendall. (Ameri- 
can Chemical Society Monograph Series, Ko. 47.) 
Pp. 265. (ISTew York : The Chemical Catalog 
Co., Inc., 1929.) 5.50 dollars. 

The researches of Prof. Kendall into the chemistry 
of the active principle of the thyroid gland are 
well known : this monograph, however, is much 
more than an account of his own work, since the 
study of thyroxine implies the study of the physio- 
logy of the thyroid gland. The viewpoint is that 
of the chemist who is concerned with the relation- 
ship of thyroxine to the processes of oxidation in 
the animal body. 

Although Kendall isolated the active principle 
in crystalline form in 1914, it was not until 1926 
that Harington and Barger proved its constitution 
by s}mthesis. As a result of his original analyses, 
Kendall had found that thyroxine contained three 
atoms of iodine, whereas actually four atoms are 
present : the explanation of the discrepancy 
appears to be that volatilisation of traces of organic- 
ally bound iodine occurred during the alkaline 
fusion of thyroxine, so that the molecular weight 
assigned was too low. 

Thyroxine is not the only iodine compound 
present in the th,yroid gland : Harington (Biodiem. 
J., voL 23, p. 373; 1929) has recently isolated 
diiodo-tyrosine and considers that only these two 
are present ; Kendall, however, inclines to the 
view that thyroxine may exist in the gland in 
an ‘ active ’ form, since dried th 3 u:oid may have 
quantitatively somewhat greater activity than 
th 3 n:oxine, and also that other compounds are 
present. He describes also the activities of the 
various substances which have been isolated from 
the gland and reviews the evidence on its physio- 
logical f unction : in this connexion he refers to 
the clinical disorders of this functioning, in so far 
as they throw light on the influence of the active 
principle upon the chemical activities of the body. 
This book should be in the hands of all biochemists, 
physiologists, and pharmacologists : it will be in- 
valuable as a work of reference, since more than 
five hundred papers are reviewed in the text. 

(1) Youth: the Psychology of Adolescence and its 
Bearing on the Reorganisation of A dolescent Edtica- 
tion. By Prof, Olive A. Wheeler. Pp. xv +202. 
(London: University of London Press, Ltd., 
1929.) os. net. 

(2) The Child from Five to Ten : Interests and Prob- 
lems of Early Childhood. By Evelyn and Miriam 
Kenwrick. Pp,vii+299. (London: KeganPaul 
and Co., Ltd., 1929.) 75. hd. net. 

We place these two books in juxtaposition because 
together they constitute a sign of the times. In 
certain respects they differ markedly. Dr. OKve 
Wheeler's treatment of her theme is emphatically 
scientific, whilst the Misses Kenwrick are strong in 
human sympathy and in practical insight. This is 
by no means to say, however, that Dr. Wheeler is 
not human, or that the Misses Kenwrick are not 
scientific. Each writer gives of her best, and her 
best is very good. 
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(1) Dr. Wheeler has chosen the more familiar 
ground, for the psychology of adolescence has a 
considerable literature of its ovui. But besides giv- 
ing us a more manageable book than Stanley HalTs, 
and a more adequate one than Dr. Slaughter's, she 
has brought her account abreast of recent inquiry, 
including work of her own, and has thought out her 
subject in connexion with the questions of educa- 
tional reorganisation that confront England at the 
present time. '‘Youth" is both an able and a 
timely book. 

(2) In a sense the Misses Kemvrick break new 
ground, for the period between infancy and adol- 
escence has not received so much attention froin 
psychologists as these two periods, the one so full 
of charm, and the other so full of peril. But the 
child from five to ten, or at any rate from seven to 
eleven, is destined to become a definite educational 
problem by himself ; so wn welcome this book. 
The writers owe nothing to the method of the ques- 
tiomiaire, or to any studies on the extensive scale. 
But their keen insight, their experience as teachers, 
and their adequate psychological equipment, have 
enabled them to give us valuable intensive studies 
of individual children. 

A n Historical Catalogue of Surrey Majjs. By Hemy 
A, Sharp. Pp. 56. (Ci*oydon ; The Central 
Library, 1929.) 35. M. net. 

This is a handy catalogue of those maps of Surrey 
which find a place in the Croydon Public Libraries. 
The list is arranged in chronological order, and the 
first entry of an original map is Peter Keer's map 
of Surrey of 1599, published by Speed. We then 
find entries of maps by Norden ; Speed (engraved 
by JodoGUS Hondius), in many forms ; Blaeu 
(1648) ; Jannson ; Blome (engraved by Hollar) ; 
Morden (1695) ; Seller, " Surrey : actualW survey'd 
and delineated” (1733) ; Rocque, on the large scale 
of 2 inches to the mile (1762) ; until we come to 
John Cary (1754-1835), and the beginning of the 
more modern type of map. There are altogether 
176 difterent maps or editions tabulated and de- 
scribed, and the work has evidently been a labour 
of love for the author. 

There is an excellent introduction in which the 
reader will find a great deal of information about 
the maps of Surrey, and some other matters, such 
as the story of Mr. Smyth and his Dog. A useful 
addition in any future issue would be some infor- 
mation as to the amount and value of the original 
field work which forms the basis of the maps ; some 
account, for example, of Saxton’s actual surveys. 
Saxton was born about 1542, and he has been called 
the first English cartographer. Keer reduced his 
maps from Saxton, but it was Saxton who did the 
field work. Some description of Cary’s actual sur- 
veys would be of value, and generally, it would be 
of interest to discriminate between those carto- 
graphers who used new material, and those who 
merely made a re-hash of previously existing maps. 

It might be as well, in future editions of this 
catalogue, to rearrange the entries relating to the 
Ordnance Survey 1 - inch maps. The present 
arrangement is not perfectly systematic . 
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Problems of Nemosis : a Book of Case-Histories. 
By Alfred Adler. With a Prefatory Essay by 
Dr. F. G. Crookshank. Edited by Philippe 
Mairet. Pp. xxxvii + 178. (London : Kegan 
Paul and Co., Ltd., 1929.) 85 . U. net. 

The number of books in English on Alfred Adler’s 
contributions to psychology grows, and the pre- 
sent volume is certainly not the least interesting of 
them. The principles and practices of ‘individual 
psycliology ’ are exemplified by a number of case 
histories. "The book thus resembles “The Case of 
Miss R.”, which appeared in an English translation 
some time ago, but it is more comprehensive. 

We are strongly inclined to think that anyone 
desiring a clear introduction to Adler’s way of think- 
ing will do better to begin with “ Problems of 
Neurosis ” than with the more formal treatment to 
be found in other books. They will also realise that, 
like Freud, he gives a doctor’s rather than a teacher’s 
psychology, although no hard-and-fast distinction 
can be drawn between the two. This view is 
strengthened by the fact that Dr. Crookshank, a 
medical man, introduces the reader to Adler’s text. 
In doing so he gives a clear and helpful account of 
the individual psychology. 

The convinced Freudian may continue to assume 
the dominance of the sexual factor in, let us say, 
the interpretation of dreams. Others, and we be- 
lieve a majority of students of psycho-analytic liter- 
ature, will agree with Adler that the sexual factor 
is determined by the goal of superiority. We think 
that this book strengthens Adler’s position, and at 
the same time makes a very readable addition to 
the literature of the subject. 

Descriptive Sociology : or, Groups of Sociological 
Facts. ^ Classified and Arranged by Herbert Spencer. 
No. 13 : Mesopotamia {The Ancient Inhabitants 
of the Tigris-Euphrates Lands). Compiled and 
Abstracted upon the plan organised by Herbert 
Spencer, by Reuben Levy. Issued by Mr, Spencer’s 
Trustees (T. W. Hill, Editor). Pp. iv-}-49-f4 
tables. (London : Williams and Norgate, Ltd., 
1929.) 4:2s. net. 

This wonderful collection of snippets goes on as 
before. The compiler’s industry and the trustees’ 
funds would appear to be practically wasted in the 
preparation of a commonplace book for the late 
Mr. Spencer, who is not here to consult it. Under 
the heading “ General Government : Hittites ” 
there is this and nothing more : “ Taxation. The 
man who is given absolute possession of landed 
property must pay a tax on them” (whom ?). If 
the possession “ is only partial, he need pay no tax 
{A.O., XX. p. 11) How helpful in dealing ‘ socio- 
logicall}^ ’ with Income Tax Schedule A : how 
futile, otherwise ! J. L. M. 

Ghie and Gelatine. By Paul I. Smith. Pp. x + 162. 
(London : Sir Isaac Pitmanand Sons, Ltd., 1929.) 
Ss. M. net. 

The author’s general suiYej of the subject, given 
within a modest compass, should be of interest and 
use to the technologist and manufacturer. The book 
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includes a consideration of the raw materials used 
in preparing glue, gelatine, and isinglass ; the pre- 
servation of stock by the glue manufacturer ; the 
plant used in filtration, evaporation, and other 
general operations ; the analysis and uses of glue 
and gelatine : together with some historical notes. 

The chapter on the chemistry of proteins needs 
careful revision. In the note on amino-acids (p. 21) 
the prefixes a and /3 should be interchanged ; the 
structure attributed to alanine is incorrect ; and the 
representation of the primary amino-group may 
convey the idea that it is bivalent. Esters are mis- 
represented in the first two structural formulae on 
p. 24 ; on p. 30 leucine is termed “ lencin ”, and its 
molecule is credited with a primary amino-group 
attached directly to a carboxyl group ! Another 
quinquevalent carbon atom is represented on 
p. 138, Comment is also invited by the use of such 
expressions as “ a strata ” (p. 39) and “ good-quality 
glue” (p. 54). The book is w-ell printed, and it 
contains some interesting illustrations. 

Creation by Evolution : a Consensus of Present-day 
Knowledge as set forth by Leading Authorities in 
N on-technical Language that all may Understand. 
Edited by Frances Mason. Pp. xx -f 392 -f 22 
plates. (New York : The Macmillan Co., 1928.) 
2ls. net. 

Thebe is much to be said for the method adopted 
by the editor of associating short essays on different 
aspects of evolution, each WTitten by a specialist, 
as a body of evidence designed to appeal to the 
general reader. If there is bound to be a certain 
amount of repetition, as when the recapitulation 
theory or the origin of birds from reptilian stock 
is discussed by different authors, or a certain 
amount of inconsistency, as, say, in the attitude 
adopted towards ‘ species ’, these weaknesses are 
more than atoned for by the variety of style and 
outlook of the individual contributions. The editor 
has been fortunate in obtaining as witnesses to the 
reality of evolution some of the best-known bio- 
logists in Great Britain and the United States, and 
the twenty-six essays, wLich cover an extra- 
ordinarily wide and interesting field, are marked 
by a simplicity of statement (and occasional 
dogmatism) which will appeal to the plain man. 

Lehrbuch der Geopkysik. Herausgegeben von Prof. 
Dr. B. Gutenberg. Lieferimg 5 (Schliiss). Pp. 
xx-{-797-1017. (Berlin : Gebriider Boriitraeger , 
1929.) 18 gold marks. 

The fifth and last part of Gutenberg’s “ Lehrbuch 
der Geophysik ” has no w^ appeared. .Slost of it deals 
with meteorology, and is by Dr. L. Weickmann. The 
chief instruments are described, and most of the 
existing theoretical work is outlined. The result is 
a handy book, with copious references to original 
papers, wLich has long been needed. There are 
some curious omissions ; for example, the chapter 
on atmospheric friction does not contain the name 
of G. 1. Taylor or of L, F. Richardson. The perfect 
book on dynamical meteorolog}' will not, however, 
be written for some time, and meanwliile Weiek- 
maim’s work is a useful approximation. H. J. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of ISTATimE. No notice is taken 
of anonymous communications J] 

Early Rhodesian Gold. 

I HAVE not the intention of entering into the 
correspondence which I hope to see develop further 
out of Prof. J. W. Gregory’s letters in Natitre of 
Nov. 9 and Jan. 1 1 . If, however, that correspondence 
is to be profitable to science and clear thinking, may 
I ask that precise information be given on certain 
points which have been once more resurrected ? For 
example : 

(a) RomanCoinfromUmtali. — ^Who found it? Who 
has seen it ? What were its associations when found ? 
I made inquiries, of course, in Rhodesia, but even the 
late Mr. R. N. Hall had, it seems, given up faith in it. 
The history of other coins of antiquity purporting to 
be South African finds is, when investigated, no more 
satisfactory. See Prof. Dart’s article, Nature, Mar. 
21 , 1925, and Mr. Schofield’s devastating retort, 
Mar. 27, 1926. 

(b) Soapstone Birds on Beams. — What parallels 
sufficiently close to pass morphological muster are 
provided by ancient Egypt and Assyria ? Who has 
published them ? For one would wish, when these 
birds come to London in the spring for temporary 
exhibition at the British Museum, to place their 
counterparts beside them for comparison. This I shall 
also hope to see done with the ‘ Rosette ’ Cylinder. 

(c) Ptolemaic Beads. — Who ‘referred ’ them to this 
source ? I am, of course, acquainted with Bent’s re- 
ference. He says (“Ruined Cities of Mashonaland ”, 
p. 204), “ beads of doubtful provenance, though one of 
them may be considered as Egyptian of the Ptolemaic 
period ”. They were found “ in the vicinity of the 
Temple” . . . very near the surface. What were 
their associations ? Celadon, Arab glass, and Persian 
ware. Deposits, like ladies, have the fortune to be 
dated by their yoimgest feature. 

(d) Proto-Arabic Inscription.— Wheve was it found 
and where published? Bent published (“Ruined 
Cities of Mashonaland”, p. 199) an ‘inscription’ on 
a soapstone bowl, and supposed letters on a rock in 
Bechuanaland. These were elaborated by Keane, 
wdth the result recorded in the Oeographical J ournal, 
April 1906, p. 346. I have looked at all the bowls in 
museums but could not identify Bent’s inscription. 
The soapstone bowl fragments we found are a mass 
of scratches. 

Further, why is that nice eighteenth dynasty IJshabti 
figure from Ndanga always left out of the argument ? 
Its value as ‘ evidence ’ is not less remarkable than 
that of the other relics mentioned. 

Two more questions. (1) When mining authorities 
of eminence differ in their estimate of the gold produc- 
tion by £60,000,000 (maximum £75,000,000, minimiun 
£15,000,000), what is the archaeologist to do ? I can 
only suggest that he should read Theal’s “ Records ” 
carefully, and examine the relics from ‘ ancient 
workings ’ at Bulawayo and Salisbury. (2) When a 
coin of Antoninus Pius is found in a mine shaft at 
Umtali and is considered to date that mine, why should 
not four Bantu skeletons found in ancient rhines be 
taken equally as evidence ? 

So far as space has hitherto allowed, I have put the 
plain facts of excavation on the table ; these facts 
are now being dealt with fully in book form, which I 
hope may be available by the summer. It is fair. 
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therefore, that I, too, should be given facts, so that I 
may take them into full consideration. Theory I 
have had offered to me, and generalisations without 
number. But facts can only be met by facts. Who 
will supply them ? 

Gertrude CATON-TnoMPSOisr, 
Bedford College, 

Regent’s Park, N.W.l, 

Jan. 15. 


Colours of Inorganic Salts. 

No satisfactory explanation of the colours of in- 
organic salts in the vapour state, in solution, or in 
crystalline form has yet been put forward, excepting 
certain suggestions by Faj ans ( ‘ ‘Handbuch der Physik’ ’ , 
Bd. 24, p. 564), that the colours are due to the deforma- 
tion of the cation produced by surrounding anions and 
molecular complexes. The ideas of F ajans were rather 
vague, but the time has now come to put forward a 
more precise hypothesis. It is well known that salts 
like NaCl, CaClg, AIC 3 , in which the electrons of the 
cation form closed shells (p®),are colourless or white. 
Herzfeld found from a study of dispersion of NaCl 
that there are three ultra-violet absorption bands, 
one at A 340 which was ascribed to Na^*, another at 
about XI 500, which was ascribed to Cl“-ion. This 
last one has been experimentally obtained by Pfund 
(Phys. Rev., vol. 32) by the Reststrahlen method. 
The wave-length X340 ascribed to Na"^ agrees 
remarkably well with the resonance line of Na"^ 
identified by K. Majurndar {Ind. Jour. Phys., 1927) 
and Bowen, though definite assignment of values of 
the absorption wave-length from dispersion data in 
this region is subject to certain uncertainties. 

Colours are almost entirely shown by the compounds 
of the transitional group of elements (the first group 
consisting of elements from scandium to copper). 
Let us fix our attention on the first group alone, as 
the same arguments will apply to other groups. The 
colours are somewhat modified by the anion, or the 
state of aggregation (solution or crystal), but intrinsic- 
ally it is due to the cation. Taking a compound like 
CrClg, we can say that it consists of a Cr'*‘+'*'-ion, sur- 
rounded by three Cl" -ions. The absorption of light 
in the visible region is due entirely to the outer elec- 
trons of the Cr+++-ion. Let us see how this absorption 
takes place. 

The outermost shell of the Cr-^'+^-ion (and generally 
of all ions of transitional elements) consists of a number 
of electrons in the d-shell. In Cr+‘‘‘+, the number is 3. 
The multiplicity of the most stable combination state 
is obtained by adding up the multiplicity vectoi: 
r = -J for all the electrons, and the next metastable 
states are obtained by reversing the vector r for one 
of the electrons. In d®, the states are respectively 

and where X and Y are further to be formu- 
lated. This is obtained by considering the ^coupling 
according to Pauli’s principle, and in the case of 
Cr+++, X-F and P in ^X, and Y = H, G, D in ^Y. 
The average difference in energy between the terms 
obtained in this way, that is, by having the rotating 
quantum number all in one direction, and then 
reversing only one, is about Cai/= 20 , 000 , the value 
increasing with the number of net chargesinthenucleus, 
as shown by the spectroscopic data of Russell, Gibbs 
and White, Lang, Shenstone, etc. (see various papers 
in the Physical Review). 

It is therefore evident that the absorption of light 
in the visible region is due to some of the a-eleetrons 
changing their r-vector from J to - |. This type of 
transition is possible only in transitional groups, and 
though usually forbidden they become very prominent 
in all molecular formations. We cannot, of course, 
expect that the values of energy difference which we 
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obtain from spectrovscopic studies will continue to 
hold good in molecules or complex formation, but 
they will remain of the same order of magnitude. 
An indefiniteness will he introduced by the modi- 
fication of the rules of Z-coupling (vide Stoner’s 
suggestive paper in the PMl. Mag.^ September 1929, 
which explains I). M. Bose’s hypothesis that it is only 
the rotating vector r which is responsible for the 
magnetism of the ions of transitional elements in a 
similar way). 

There seems to be no experimental evidence in 
existence which can be utilised in support of the 
above hypothesis. The absorption spectra of none 
of these compounds have been studied in the vapour 
state (the work of Franck and his school being con- 
fined mostly to the study of alkali halogenides). 
The emission spectra of some of these salts have been 
studied, but it is difficult to draw any conclusion 
from them. Other interesting experiments may also 
be devised to test the above hypothesis. Some of 
them are in progress. M. IST. Saha. 

Department of Physics, 

Allahabad University, 

Dec. 27, 1929. 


The Heat of Dissociation of the Molecule O 4 and 
Sutherland’s Constant for Oxygen, 

The law of interaction of two colliding molecules 
follows the curve shown in Fig. 1, where the mutual 
potential energy U of the molecules is plotted against 
the distance r between their nuclei. In the case of 
molecules with saturated bonds, U is determined by 
the polarisation forces and repulsive forces, the nature 
of which we do not propose to discuss here. When 
the chemical bonds are unsaturated, the ‘ cheniical 
forces ’ (Atistauscheffeht) also must be taken into 
account. In both eases the energy minimum (Uq) 
corresponds to a definite stationary state of the 


u 



associated molecule. Such a twin will appear if the 
molecules lose during the collision a certain amount of 
their energy, for example by means of a triple collision, 
so that the total energy attains a negative value. 
The dissociation energy W of this twin is equal to 
-U,(Fig. 1), 

In the kinetic theory of ga,.ses, the molecules are 
regarded as perfectly elastic rigid bails, and the real 
curve abc is replaced accordingly by the citrve 
In this case the mutual energy of two molecules at 
the moment of collision must be equal to - Uq. We 
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propose to show that this energy is nothing else than 
Sutherland’s constant, which determines the depend- 
ence of the effective area of the molecule on the 
temperature. 

Owing to the polarisation forces, the effective area 
for the collision of molecules increases, as may be 
seen from Fig. 2. The molecule 2, in the absence of 



the attractive forces, •would move in the direction, of 
the dotted line without undergoing a collision with the 
molecule 1. But the attractive forces will draw the 
molecule away from the straight line path and a 
collision may occur. The less the relative velocity of 
molecules 1 and 2, the greater will be the aim distance 
at which a collision still occurs. Let us find now the 
connexion between Vj and Tq. From the ec|uatioos 
expressing the laws of conservation of energy and 
moment of momentum, namely, 

mv'^ - 

T'F and wrTi 


where m is the effective mass of the molecules, v and 
v' are the relative velocities before and at the moment 
of collision respectively (r^>i?), we obtain 

_ |Tr 

“2 Y\Tq) 

or, introducing real , and effective target areas of, the 
molecules {(Tq and cr^), 

W 




(1): 


This is valid for a .single collision, in order to eal- 
cul.ate the, mean value of o-j (for the gas as a w.hoie) 
we must average the expression (1). We have 

1 2 ' ' , ■ 


mv^J2 


and therefore 




:h\ / 2D-. 

.■T ) ’■ 


where D is the molar lieat of dissociation . Coi u] )a ring 
this exjpression with Sutherland’s formula, 

On 


( 1 ^ \ 
o\A ‘ gU' 


we get 


R .. 

D ap])roxiinateIy 

D^XU^ixl . . . ( 2 ) 



February 1, 1930] 


NATURE 


165 


(The calculated ratio D : G depends on the way in 
which the averaging is done ; see, for example, 
Condon and van Amunge, Phil, Mag., 3, 604 ; 1927. 
However, the order of magnitude of this ratio always 
remains the same. ) 

Unfortunately, the failure of the experimental data 
on the heats of dissociation of twin molecules and 
Sutherland’s constant makes it impossible to prove 
the correlation (2) in many examples. The values of 
D and G simultaneously are known only in the case 
of oxygen. Thus, in order to explain the fact that 
the oxygen does not obey Curie’s law, Lewis (Jour. 
Amer. Ghem. Soc., 4-6, 2027 ; 1924) assumed that in 
liquid oxygen as well as in oxygen gas, the molecules 
Og are associated to some extent into O 4 . Using data 
•of Perrier and Kamerlingh Onnes for the magnetic 
susceptibility of oxygen at various temperatures, he 
estimated the molar heat of dissociation of O 4 into 
2 O 2 to be about 128 cal. (for liquid oxygen). There 
are some grounds for regarding this value as approxi- 
mately correct for the gas. The existence of mole- 
cules of O 4 has also been suggested by Wtilf (Jour. 
Amer. Ghem. Soc., 50, 2596 ; 1928 ,* Proc. Nat. Acad. 
Sci., 14, 609 ; 1928), on the ground of optical data, 
concerning the absorption spectra of liquid and gaseous 
oxygen. The identity of absorption spectra due to 
molecules of O 4 in the liquid and the gaseous states 
shows that the action of oxygen molecules does not 
produce any appreciable change in the energy levels 
of the molecule O 4 . On account of this fact, we may 
suppose that the dissociation energy of O 4 cannot 
differ considerably in the liquid and gaseous states. 
For Sutherland’s constant for oxygen, different authors 
give values varying from 127 to 138. These figures 
are very near to that obtained by Lewis for H. 
Further experiments will show whether it is a mere 
coincidence or not. 

Experimental work on this problem is in progress 
in the laboratory of Prof. N. N. Semenoff in this 
institute. In conclusion, we wish to extend our thanks 
to Prof. J. Frenkel for his kind advice. 

S. Bbbsslee. 

V. Kondbatjew. 

Physical -Technical Institute, 

, Leningrad, jSTov. 15. 


The * Common Third Level’ in the Raman Effect. 

Ik recent coihmunications to Hatitbe, Langer and 
Dieke have pointed out that generally the shifts 
observed in the Raman spectra correspond not 
directly to the absorption frequencies of the scattering 
substance but to differences betiaeen its absorption 
frequencies, and that this is in accordance with the 
dispersion theory of Kramers, Heisenberg and Schrod- 
inger. As a consequence of the quantum dispersion 
theory, the probability that we should observe a shift 
of Raman lines corresponding to the transition 

— >■ is dependent on the probabilities of the 
transitions from Ei — E^ and from Ej^ — where 
E^ is any third common level. The purpose of this 
note is to jjoint out the significance of the common 
level from a physical point of view. 

In the case of scattering of light by free electrons 
Pauli (further extended by Einstein and Ehrenfest) 
(Zeits. fur Phys., Band 18 and 19) showed that the 
probability of scattering of light of frequency when 
the incident light has tlie frequency v, is apfA^pvpv, 
From the classical point of view, scattering is really 
made up of two processes taking place simultaneously, 
namely, (1) absorption, ( 2 ) re-emission. Hence, even 
in cases when the frequencies of the incident and 
scattered light are different — that is, the scattering is 
not classical — ^we should expect, from the general 
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ideas of correspondence between classical and quantum 
concepts, that the mechanism of the process should 
still be essentially the same as it will be' in the limiting 
classical case. In all cases of scattering,^ two pro- 
cesses must always take place, ( 1 ) absorption and 
(2) emission. The probability of ( 1 ) from the point of 
view of Einstein js and of (2) A^' and 

hence the probability of scattering of pAs =api, A pp^puf 
where p ^E^ -E^, Z =E^ -Hp. 

These considerations can now be applied to the Raman 
effect. 

Let us consider scattering from a molecule possess- 
ing only two levels Ei and Ej,. When light of fre- 
quency p is incident and is then scattered, the two 
processes which take place are : 

(1) Absorption — the molecule passes from. > H;;., 

( 2 ) Re-emission — the molecule passes from Ej^ — Ei, 

and thus, on the whole, the molecule neither takes nor 
gives anything to the incident quantum, and so the 
frequency of the scattered light remains v. If a mole- 
cule has only two levels, it cannot give rise to combina- 
tion (Raman) scattering. 

If there be a third common level E^, the molecule 
during the processes 

( 1 ) may pass from — >-En, 

( 2 ) may return from — y Ei or E^ — > Ej,, 

giving rise to the unmodified and the modified lines. 

Combination scattering (Raman effect) is, there- 
fore, entirely dependent upon the existence of a third 
level, and this view also enables us to calculate the 
intensity of the modified lines. 

Kramers and Heisenberg in their original paper 
discussed the possibility of another allied effect which is 
theoretically as important as the Raman effect, but has 
not yet been observed. Generally is much «v, 
but if vijs > p, as we should expect only in electronic 
transitions, then when the molecules are illuminated 
by light of frequency p, it should excite in the scattered 
radiation light of frequency p and Pi;^ - v. A molecule 
in the excited state k, when subjected to the field of 
frequency v, is forced to eznit radiation v. To do this 
the molecule should revert from the state vj. to the 
normal state vi, and the balance of energy - v will 
appear as another quantum. It can be easily seen 
that the experiniental verification of this prediction 
will be much more difficult than that of the Raman 
effect, as we must have a sufficiently large number of 
molecules in the much largely energy-richer state Pj^. 

We may be permitted to mention that the possibility 
of such an effect was discussed in the local Science 
Colloquium on Nov. 22 , 1929, but we did not publish 
our views in the hope of gaining some experimental 
verification. The same view has been expressed by 
Goppert in a recent note in Die N aturwissenschaft (Nov. 
29, 1929), but no experimental verification has yet 
been obtained. R. C. Majtjmdab. 

D. S.' Kothabi. 

Department of Physics, 

University of Allahabad, 

Dec. 17, 1929. 


The Fallacious Determination of the Specific Heats 
of Gases by the Explosion Method, 

The recent gales suggest how fortunate a thing it is 
that the rate of motion of gas in an ec[uiiibratiorL of 
pressure is not that of sound, which is of the order of 
740 miles jper hour. The phrase, common among 
students of gas-explosion phenomena, that Vpressiire- 
equilibriima is attained at the speed of sound ’ has, 
indeed, on analysis, no meaning whatever ; the rate 
at which gas moves over a point is a function of the 
pressure-gradient at that point. 
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Since the 'eighties, many attempts have been made 
to determine the specific heats {C^,) of gases by meas- 
uring the maximum pressure reached in an explosion 
of siieli a mixture that the gas in question is one of the 
residual gases. Such, determinations are fallacious, 
for when the experimenter has taken the elementary 
precaution (foresliadow'ed by Mallard and Le Chatelier) 
of using a sphere, with central ignition, so that at the 
moment of maximum pressure all the gas has suffered 
the passage of flame — a consideration which also 
dictates the use of a mixture through which flame 
passes so quickly that buoyancy may be neglected — 
there is still the difficulty, stated by Sir Dugald Clerk, 
that the combustion is not then complete. 

This incompleteness is not mainly a surface pheno- 
menon, the eflect of which would be small and elimin- 
ated by the use of different vessels. Ellis and Wheeler 
have shovui that the combustion is most nearly 
complete in the gas which suffers the passage of flame 
in the later stages of the inflammation, when the 
pressure is high, and that the combustion of the gas 
ignited earlier continues for some time after the 
moment of maximum pressure — it may be for a 
period many times as long as that taken by the flame 
to spread through the vessel. 

This result may be shown independently, as follows : 
Inflammation of the mixture is achieved gradually in 
successive portions by a continuous ignition, shell by 
shell, each shell at an initial pressure a little higher 
than that of its predecessor, and each shell over a 
greater surface than its predecessor’s. As each 
successive portion of the gas -mixture is thus inflamed, 
it expands, thus making its own contribution to the 
increasing pressure, which is entirely derived from 
this continuous succession of local expansions. On 
the face of it, one should be very chary of assiuning 
either that the work it lends the system, by its tem- 
porary expansion, is necessarily fully repaid again by 
subsequent compression to initial volume before the 
moment of maximum pressure, when the last shell of 
gas is inflamed ; or that inflammation when the pres- 
sure is low follows the same chemical regime and 
reaches the same chemical goal as when it is high. 

To recognise a continuous succession of local ex- 
pansions is to recognise in the flame-surface a water- 
shed source of continuous pressure -generation : a 
pressure-gradient, accompanied by an equilibrating 
surge, extends inwards towards the centre ; and a 
second pressure-gradient, accompanied by an equili- 
brating surge, extends outwards to the walk We are 
concerned in this letter chiefly with the state of aflairs 
at the moment of maximum pressure, when the last 
shell of gas becomes flame. It is evident that the 
inward gradient and the inward equilibrating surge 
must now extend from the wall to the centre. The 
speed of this surge, which is the immediate agency by 
which the inner gases are recompressed toward their 
initial volume, has, from its inception, been increas- 
ingly affected by the chemical action which it has 
continuously and increasingly induced in the gases 
suffering this recompression ; its speed now begms 
to be affected also by the contraction of gases in its 
rear as they lose heat by conduction to the wail of the 
vessel. This surge must spend itself before the output 
of energy from the inner gases can be regarded as 
having ceased. 

As corollaries, it may be noted that the inmost 
portions of the gas are never subjected to a pressure 
quite so high as that reached by the outermost and 
registered at the moment of maximum pressure by the 
manometer at the wall ; also that these portions are 
never recompressed quite to their initial volume : if 
they Anally reach it, it is by cooling. 

When the vessel is not spherical, the inward surge 
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may be faster or slower according to the shape of the 
vessel and the incidence of the cooling-losses. An 
interesting snapshot photograph of such a surge may 
be consulted in Fuel, 410 (1928). 

Summarising, the constitution of the gas in an 
explosion at the moment of maximum pressure is not 
known ; but it is impossible that it is homogeneous,, 
or that the combustion ceases before sensible cooling 
has supervened. Oliveb G. be C. Ellis. 

Safety in Mines Research Board’s Laboratories, 
Sheffield, Jan. 11. 


Reversibility of Evolution. , 

I HA.VE read with deep interest the report of the 
lecture by my old friend, Prof. H. Fairfield Osborn, on 
“ Tertiary Man ”, published in Nature of Jan. I L 
In this lecture Prof. Osborn stresses very strongly 
Dollo’s principle of the irreversibility of evolution 
that is, the doctrine that once a structure has been 
lost by an animal through disuse, even if changed cir- 
cumstances should again make it useful it cannot be 
revived. 

Whilst accepting this principle as applying to the 
majority of cases, there are certain exceptions to it 
which put us on our guard against asserting it imcon- 
ditionally. One of these — particularly clear — I should 
like to refer to here. The original dermal armature of 
the craniate vertebrate appears to have consisted of 
small teeth embedded in the skin such as are retained 
to-day in the placoid scales of sharks and rays. 
As time went on the bases of groups of these teeth 
became bound together by an ossification of the con- 
nective tissue beneath them, and so the bony scale, 
still found in the archaic ‘ ganoid ’ fish, Polypterus and 
Lepidosteus, was produced. On the surface of these 
scales minute microscopic teeth can be detected. Later, 
as the earlier Mesozoic fish developed into the first 
true Teleostei of the Cretaceous period, not only these 
teeth but also the bony layer disappeared, and the 
scale became a mere horny film as it is in the majority 
of fish to-day. 

Some time in the earlier Eocene these heiTing-lik© 
early Teleostei threw off a fresh -water branch, the 
Siluroids or catfish. The typical catfish has lost the 
scales altogether, but some South American forms 
which inhabit torrential streams, possibly owing to 
the habit of pressing their bodies closely against the 
bottom, have redeveloped bony plates in the skin, 
and, in some ge.nera, on the surface of these jilates 
small dermal teeth in all res^^ects idetitical in atructure 
with the placoid scales of sharks, 

I remember well when this extraordinary fact was 
demonstrated to me by friend and fellow-student, 
Pollard, of Christ Chui’ch, Oxford, when we sat side- 
by-sid© in Naples in 1892. It was fully described by 
Hertwig and was well knovm at the time. 

I respectfully ask Prof. Osborn to estimate liow 
many million years intervened between the time that 
the ancestors of Siluroids lost their teetii and the time 
when their descendants redeveloped them. 

We must admit, therefore, t.hat even after an organ 
has ©eased to appear in the normal development of a 
creature, the power to produce it still remains for an 
indefinite but varying time embedded in the organi- 
sation of the animal and can be I’evived if the appro- 
priate circimistances recur. 

This powder may be aptly compared to habitudinai 
memory, and its calling into action resembles the re- 
vival of a half -forgotten habit. 

E. W. MacBbide. 

43 Elm Park Gardens, 

Chelsea, S.W. 
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Tertiary Man. 

In Prof. Fairfield Osborn’s address on “ The 
Discovery of Tertiary Man ” (Nature, Jan. 11, p. 55), 
it is stated, in regard to the discoveries I have made 
in East Anglia, that Prof. Breuil “shifts the entire 
pre-Ciiellean and Chellean flint industries from mid- 
Qiiaternary down into the base of Quaternary time, 
namely, into the first Interglacial or Mindel-Riss 
stage ’ ’ . The first inter-glacial is, however, that of the 
Gunz-Mindel — according to the Penckian scheme — 
and it is to this phase — represented in East Anglia by 
the Cromer Forest Bed — that Breuil now relegates the 
Chellean industry. Prof. Osborn had no doubt in 
mind Breuil’ s recently published list of his scientific 
papers when writing the address referred to, as in 
this list the impression is given, no doubt iminten- 
tionally, that the author was the first to refer the 
Chellean implements to the first inter-glacial epoch. 
This imxiression is, however, incorrect, as no less than 
ten years ago, in 1920, I published a note in the 
Geological Magazine (vol. 57, No. 671 ; May 1920, 
pp. 221-224), in which, with much detail, I set forth 
my views on the relationship of palaeolithic man to 
the glacial period, and stated (p. 223) that “ The 
Chellean implements may therefore be of GiXnz-Mindel 
inter-glacial age”. When I made this announcement, 
to which I have adhered with ever-increasing con- 
viction, few, if any, archaeologists agreed with my 
opinion, and it was only after several visits of Prof. 
Breuil to East Anglia that he was convinced of its 
truth. J. Reid Moir. 


Entomophagous Parasites and Phagocytes. 

In his interesting letter in Nature of Jan. 4 on the 
parasites of the pine shoot moth, Evetria huoUana 
Schiff, Mr. C. C. Brooks gives some figures which 
seem to indicate a correlation between the percentage 
of parasitism and the size of the emerging moths, and 
advances the view that the diminution in size, which 
he has observed in moths from areas in which the 
parasitism is high, is due to the fact that some of the 
parasitised iarvsB have recovered from the parasitic 
attack, so that the adult is able to emerge, although 
it shows the efiect of the feeding of the parasites 
in its unusually small size. 

It is not -uncommon to find in cateipillars or pupae 
the remains of dead parasites, but so far as I have 
observed, this is rather rare in cases where the para- 
sitic larvae have reached a stage so advanced as those 
mentioned by Mr. Brooks. His suggestion is, there- 
fore, a highly interesting one, and it is to be hoped 
that he will be able to verify it by dissections. 

My object in making these comments is not, how- 
ever, to discuss the hypothesis put forward by Mr. 
Brooks ; I simply wish to make a few remarks in 
regard to the view he has expressed concerning the 
process of recovery from parasitism, and more especi- 
ally the part played by phagocytes in cases of this kind. 

The evidence in favour of the views advanced by 
Mr. Brooks is, on the whole, very unsatisfactory. 
What the data actually indicate is that the part 
played by phagocytes in relation to insect parasites 
is of very little importance. Metclinikofi, the founder 
of the phagocytic theory of immunity, long ago 
pointed out in his “ Lectures on the Pathology of 
Inflammation ’ ’ , that the phagocytic reaction of 
Arthropods is, in general, very feeble. 

In his excellent work on the biology of the parasitic 
Diptera, J. Pantel {La Oellule, 26, 1®^ fasc., 1910), 
whose conclusions were based on the study of a large 
number of species, states that as a general rule the 
free and healthy larvae of entomophagous insects are 
not attacked by phagocytes. 
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My o-wn conclusions, based upon the dissection of 
thousands of individuals of insects belonging to 
practically ail orders, and infested by entomophagous 
parasites of many groups, agree perfectly with those of 
Pantel. Healthy parasites, no matter in what stage 
of the host they are found, are practically never 
surrounded by phagocytes, provided they lie free 
within the body cavity of the host. There is no 
particular reason for believing that the parasite larva? 
repel the phagocytes. In sections of parasitised 
hosts the blood cells seem to be just as numerous in 
the vicinity of the parasite larvae as they are in other 
parts of the body. They are simply indifferent to the 
parasites, as they are to the organs of the host itself. 
On the other hand, if a parasite has an anatomical 
relation with the host, of such nature that destruction 
of tissue is produced, a considerable accumulation of 
phagocytes may occur around the ]Doint of the lesion. 
The extent to which phagocytes accimiulate is vari- 
able and appears to depend in part upon the specific 
nature of the host, and in part upon its general con- 
dition. On the other hand, an accumulation of 
phagocytes does not appear to exert any" effect what- 
ever on the healthy parasites. 

A brief summary of the results obtained by me up 
to that time was published in 1915 (Bull. Soc. Zoologique 
de France^ 40, p-p. 63-68). A detailed account is now 
in course of preparation. 

'W. R. Thompson, 
Imperial Bureau of Entomology, 

Farnham House Laboratory, 

Bucks. 


Scattering of a- Particles by Light Atoms. 

In a recent discussion at the Royal Society (Nature, 
vol. 123, p. 246), Sir Ernest Rutherford pointed out the 
great importance of the experiments on the scattering 
of a-particles by light atoms like those of magnesium, 
aluminium, helium, and hydrogen which are being 
carried out at the Cavendish Laboratory by himself 
and his co-workers Bieler, Chadwick, and others. The 
results of these experiments show very wide variation 
from the classical expression obtained on the assump- 
tion of an inverse square law, and led Rutherford and 
Bieler to the view that the repulsive force between 
positively charged particles changes into an attractive 
one when the distance of approach is less than 
3 X 10“i3 cm. Many attempts have been made to get 
an exact expression for this force. Bieler thought the 

force to be given by the law F = while Debye 


and Hardemeier took the additive term to be inversely 
proportional to the fifth power of the distance, 

"V^ile the exact form of the law will probably take 
some time to discover and will probably be given 
by some developments in the generalised theory of 
relativity, it is profitable to see how far the assumptions 
of these additional forces can be justified from the point 
of view of wave mechanics. Born has given a general 
way of treating collision problems on wave mechanics, 
and Wentzel, Sommerfeld, and Mitchell have de- 
duced, by the use of Born’s method, Rutherford’s 
classical expression for the scattering of a-particles. 
I have tried to explain abnormal scattering of a- 
particles by light atoms from wave mechanics by using 

the law F = It appears that the equations 

can be solved by the polynomial method only when 
= 3. Using this value of n, I have deduced an 
expression for scattering which is in very good agree- 
ment with the results obtained in the Cavendish 
laboratory. 

The assumption of the same law in Schrodinger’s 
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equation, enables us to calculate the ‘ Eigenwerte ’ of 
a -particles in the nucleus. Discrete positive as well as 
negative ‘Eigenwerte’ ai’e obtained, according to initial 
conditions assumed. The positive ‘ Eigenwerte ’ are 
vei*y interesting, because with certain further assump- 
tion they are capable of explaining the 7 ~rays of the 
six radioactive elements which have been so far 
accurately measured. The numerical agreement is 
very remarkable. 

The complete papers will be published in the 
Philosophical Magazine. A. C. Banebji, 

Mathematics Department, 

University of Allahabad, 

Dec* 11, 1929. 


Nitrifying Bacteria. 

Dubinci the course of investigations on nitrification 
in soil and in a sugar beet effluent filter bed, several 
different bacterial strains have been isolated capable 
of oxidising various ammonium salts to nitrite, as 
shown by the Griess-Ilosva method. This is interest- 
ing because it has usually been assumed that nitrite 
formation was brought about by the varieties of 
bacteria known as Nitrosomonas and Nitrosococcus first 
isolated by Winogradsky in 1891. There are, how- 
ever, scattered references in the literature to other 
organisms capable of producing nitrite from ammonia, 
but unfortunately the diagnostic characters given are 
insufficient for sure identification. Among the well- 
known characteristics of Winogradsky’s organisms are 
the following ; inability to grow on nutrient agar or 
gelatine, inhibiting effect of organic compounds such 
as sugar, optimum growth at pH of 7*7 -7-9. In 
contrast to these the organisms isolated in this labora- 
tory grow well and rapidly on both nutrient agar and 
gelatine (in the case of the soil forms Winogradsky’s 
medium is unsuitable) ; the presence of 0*1 per cent 
sucrose in no way inhibits growth, and in the soil 
forms definitely stimulates nitrite production. Nitrite 
formation takes place at a wide range of pH values 
varying from 4*5 to 7-9. 

Further, morphologically, the varieties of Nitro- 
somonas and Nitrosococcus on the whole do not re- 
semble the soil and effluent forms isolated here. 

This new^ group of organisms has up to the present 
been shown to produce nitrite when grown in a culture 
solution of the follow’-ing percentage composition : 
0-06 sodium chloride ; 0*002 calcium chloride ; 0*0005 
magnesium sulphate ,* 0*03 potassium acid phosphate ; , 
0*1 sucrose ; the only sources of nitrogen being one of 
the following ammonium salts, sulphate, phosphate, 
carbonate, chloride, lactate, or acetate. Some of the 
strains produce nitrite from all the ammonium salts 
tested, while others will only produce it from certain 
of them. On the whole, the organisms isolated from 
the effluent produce nitrite more freely from ammonium 
lactate and the soil forms from aimnonium phosphate. 

A full description of these bacteria, together with 
their physiological reactions, is in the course of prepara- 
tion. D. Ward Cutler. 

General Microbiological Dept., 

Rothamsted Experimental Station, 

Harpenden, Berts. 


The Life- Cycle of Bac. saccharobutyrictis v. Klecki. 

In 1927, Cunningham and Jenkins (Jour. Agric. 
Sci., Vol. 17, pp. 109-117) showed that under certain 
conditions the motile butyric acid bacillus is capable 
of producing asrobic micrococci. Studies of this 
organism continued during the intervening period of 
three years have demonstrated that it passes through 
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a life-cycle in wfflich at least seven distinct cell types 
can be distinguished — forms similar to the ( 1 ) coecoid, 
(2) short rod, (3) slender rod, (4) large rod, (5) dwarfed 
growth, (6) fungoid, and (7) large cell types of Lohnis 
and Smith. Of these, representatives of types 1 to 4 
have been stabilised and the majority have been iden- 
tified with previously described ‘ species ’. 

The cocci consist of white, orange, and red forms 
corresponding to M, candicans Fiiigge, M, aumntiacus 
Cohn, and M, roseus (Bumm) L. et N. The short rods 
are represented by unidentified white and red tyj)es. 
The more important of the slender rods are B. putri- 
ficus Bienstock, B. sporogenes, Metchnikoff, -B. putri- 
ficus Reddish and Rettger, B. circulans Jordan, 
Pectinobacter amylophilum Makrinov, and B. Glohigii 
Migula, while the large rods are represented by B. 
Ellenhachensis Stutzer and B. sphcericiis A.M. et Neide. 

Formation and germination of eiidospores, exo- 
spores and microcysts have been observed as well as 
formation of gonidangia, gonidia, and regenerative 
bodies. Observations have also been made on the 
formation of, and regeneration from, the symplasm, 
and on conjunction with formation of regenerative 
bodies at the points of contact of the cells. When cul- 
tures of the slender rod type produce terminal re- 
generative bodies they have been found to be capable 
of decomposing cellulose under anaerobic conditions. 
A detailed account of the results of the investigation 
will be published elsewhere. 

A. Cunningham. 

Department of Bacteriology, 

College of Agriculture, 

Edinburgh. 


Regeneration of the Spines in Sea-UrcMns. 

In Nature of Nov. 16, p. 760, Mr. H. C. Chadwick 
records a ease of regeneration of the spines in Echinus 
esculentus. While working at the Marine Laboratory, 
Plymouth, last summer, I noticed a number of speci- 
mens of Psanimechinus tniliaris behaving in a similar 
way. The individuals belonged to a small, deep water 
race obtained from about 15 fathoms near the Eddy- 
stone. On J uiy 25 about thirty specimens were placed 
in a bowl under circulation and kept in darkness. iV 
similar number were exposed to direct sunlight. The 
former lot remained healthy and underwent no change. 
About half of the lot kept in the light threw olf all 
their spines except those on the oral surface, wliieh 
were unaffected. A week afterwards a fresh crop of 
minute spines began to appear, Tliese grew so ra |■)i( lly 
that in two months the majority of these individuals 
could scarcely be distinguished from those which had 
not thrown off their spines. 

It may be noted that Dr. Mortensen states in iiis 
“ Flandbook of the Eehinoderms of the Biitish Isles ” 
(1927, pp. 262-263) that in sea-urchins “ The powcn* of 
regeneration is great, . . . spines and the other exteriuil 
organs are easily regenerated. . . . Autotomy is not 
known to occur in the Echinoids,” 

A. D. Hobson. ^ ■ 

Department of Zoology, 

University of Edinburgh. 


Ruthenium a Superconductor. 

^In some experiments recently matic in (collaboration 
with J. F. Allen and J. O. Wilhelm, we haind rutiuj- 
nium became supercon d uct ing a t 2 • 04'' K . T I le met al 
was supposedly of high ])urity, but retained its high 
resistance down to nearly Iv. 

J. CK McLennan. 
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The Great Telescopes of the Future.^ 


some ten years past visitors to the Obser- 

- vatory of Paris have found Dr. Eitchey in- 
stalled on the top floor, working out his optical 
ideas. These ideas are the fruit of his long experi- 
ence in the use and construction of telescopes, first 
at Yerkes and later at Mount Wilson. They are 
thus very mature, and unless we are to discard 
experience altogether, they deserve the most care- 
ful consideration. 

The publication before us has been distributed 
by the great glass-making firm of St. Gobain. M. 
Delloye, the manager, to whom Dr. Eitchey pays 
many grateful acknowledgments, states that it 
arose from the wide interest excited by a presenta- 
tion in Paris, by the Company, of Dr. Eitchey 's 
celestial photographs. Accordingly, to make the 
presentation permanent, the company has issued 
half-tone reproductions of nineteen of the finest 
photographs, together with several others illus- 
trating Dr. Eitchey ’s experience and projects. 
Most of the pictures are included in the excellent 
series of astronomical photographs w’^hich are avail- 
able through the Eoyal Astronomical Society, and 
one gets the impression that they are familiar by 
their incorporation in various popular books. A 
careful scrutiny, however, shows that the present 
publication leaves far behind the best that has been 
produced before ; and in that connexion it is germane 
to recall that all the best photographs of stellar and 
nebular fields were made by Eitchey, and the most 
sensational of them were made by telescopes the 
chief parts of which, both optical and mechanical, 
he had made, and in many cases had devised also. 
On revision of that sentence one may add Barnard’s 
name, but no other. This should not be forgotten 
in considering the outlook for the future. 

The text of this brochure has been written in 
English, and translated into Erench, somewhat 
carelessly. Both versions appear side by side. 
In no case is the French an improvement upon the 
author’s careful wwAing. In one case the French 
text achieves the exact opposite of the English, 
as when “ JSTous avancerous ainsi lentement, mais 
surement ” does duty for '' We shall thus advance 
by long, sure steps What is of interest, in addi- 
tion to these epoch-making photographs, is an out- 
line of Eitchey ’s view of the right construction for 
the great telescopes of the future. Those who 
wdsh for a fuller account of the same will find it in 
the Trayisactions of the Optical Society, 29, p. 197 
(1928) — the Thomas Young Oration^ — -where details, 
numbers, and references, here lacking, are given. 

It is evident from this pubhcation that Eitchey 
is still ardent and unwearied in the pursuit of more, 
and still more, perfect and powerful optical means. 
That may seem an obvious thing to say. But im- 
provements of means demand an ever stricter 
discipline in their use, and there is a good deal to be 
advanced for getting full service out of the instru- 
ments we possess . It is possible to spend so much 

^ L’"]® volution de Fastrophotograpliie et les grands telescopes de 
i’avenir (Tiie jDevelopment of Astro-photography and the Oreat Tele- 
scopes of the Future). Par G-.W. Eitchey. Publid sous les auspices 
de la Soci4t4 Astronomique de France, Pp. 34 planches. (Paris.) 


time in preparation that nothing is left for achieve- 
ment. But let that be the consolation of those who 
must be content with something less than the best. 
It is evident that if we are to penetrate further into 
space — and the remote, small objects are at least as 
significant as those we happen to be near— w’e must 
have greater powder. E'ow few look for a greater 
refractor than about 40 inches. Even the 100-inch 
reflector is not likely to be surpassed without change 
of plan. But as readers of Natxjue knmv from an 
article in the issue of Dec. 21, 1929, the California 
Institute of Technology has been furnished with the 
funds for a reflector of 200 inches, and the plans are 
already energetically advanced, by Dr. G. E. Hale, 
assisted by investigators of every type. In the 
conduct of these investigations no door has been 
I closed in advance, and any location and any type 
! of telescope may be adopted. But so far as they go, 
they seem to point to a repetition of the 100-inch as 
to mounting, and as to the mirror, a solid disc of 
fused silica, faced with fused quartz. The total 
w^eight of the moving parts is estimated at 500 
tons. To intensify the light-gathering the focal 
ratio is to be unusually short, 3*3, and is to be 
shortened still further by an interposed lens which 
is also to correct the field for coma. 

Everything depends upon a right choice, but it 
is scarcely the place of those outside the scheme to 
follow the decisions that must be made with any- 
thing except hearty good wishes for their success. 

The design of a super-telescope to which Dr. 
Eitchey has been led, and w^hich he has gradually 
developed, but varied very little, in a lifetime of 
study, is quite different, and in many ways it is 
bolder in its novelties. First of ail he would not 
have a sohd mirror, w^hich for the 200-inch size 
must weigh 30 tons. He could build it up of a back- 
and a face-plate, separated by a honeycomb struc- 
ture, also built of thin plates of the same composi- 
tion. Weight could be reduced to one quarter, sup- 
port could be made by flotation, or at the centre of 
gravity ; air could be circulated throughout. A 
reduction in the weight of the mirror permits a pro- 
portionate reduction elsewhere. Intensification of 
light-gathering and correction for coma would be 
produced by ' figuring ’ from a Cassegrain model, on 
a plan devised by Prof. Chretien and himself. The 
telescope building would be in the form of a tower, 
at the top of which would be a dome containing 
two flat mirrors of which one only rotated in the 
ideally simple coelostat manner, and sent a vertical 
beam through the centre of the tow^er to the great 
mirror which lay fixed in a horizontal position. 
This construction permits immediate change of the 
secondary mirrors, thus multiplying the uses of the 
telescope. Not unimportant, the observer would 
also bain an easy position. There are many other 
details of technical interest, but they must be 
passed over here. 

It is again scarcely useful to express or to form 
an opinion upon these proposals. What is imprac- 
ticable to one pair of hands, may be perfectly suc- 
cessful in another. Most seems to depend upon the 
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success of the built-up mirror. Cemented glass is 
usually reckoned a tricky construction, with a 
horrible aptitude for flying and tearing Jdakes oif the 
face it is cemented to. As against this, Dr. Ritchey 
in 1911 and 1912 made two flats in this way, 20 
inches in diameter, and they have since behaved 
beyond reproach. He figures in these publications 


the honeycomb part of a 60-inch mirror, and also a 
more advanced stage, but it does not appear to have 
ever been completed. If it is a question of funds, I 
submit that it would be well worth the while of 
those interested in the major problem, to see that 
that experiment, which has been carried so far, is 
tried out and not left inconclusive. R. A. S. 


Denudation in the Punjab Hills. 


T he denudation of mountain slopes, as a 
result of the ignorant clearance of forest 
under the combined activities of the lumberman, 
fire, and excessive grazing, and the resultant 
damage is not a new problem and has been pre- 
viously referred to in Hatxjee. For centuries the 
Alps have furnished examples of the difficulties 
which governments have to contend vdth in 
combating the ignorance of the local population 
on the stibject of the actual causes from which 
the trouble arises. Throughout the Mediterranean, 
large areas of bare hills form an object lesson of 
the same kind, whilst America provides the most 
recent examples of the inevitable results following 
wholesale destruction of the vegetation in hill 
and mountain areas through excessive logging, 
often followed by extensive fires, and over-grazing. 
A recent paper on '' Denudation of the Punjab 
Hills {Ind. For. Records, 8ylv. Series, voL 14, 
pt. 2 ; 1929), by Mr. B. 0. Coventry, traces the 
history of denudation and its results in the pro- 
vince. M'. Coventry is a conservator of forests 
and has been in the province since 1895. His 
treatment of this important matter and the 
conclusions he has arrived at merit careful atten- 
tion. 

The monograph commences with a considera- 
tion of the forest vegetation and evidence of 
denudation. The main topographical tracts are 
distinguished as (I) The Himalayan tract; (2) The 
Suh-Himalayan tract, comprising the lower hills 
up to about 3000 ft. and including the Salt Range 
on the west and the Siwaliks on the east, two 
outlying ranges of hills rising from the plains to 
about 3000 ft. ; (3) The Plains. 

The climate in these regions varies considerably, 
the rainfall being about 30 in. per annum near the 
foot of the hills to 5 in. or less in the south of the 
Plains. Ml’. Coventry, in considering the denuda- 
tion problem, divides the climatic or forest zones 
as follows: (1) Plains — Tropical zone (below 
1000 ft.), zone of Prosof is spicigera. (2) Sub- 
Himalaya — Sub-Tropical Zone (1000 ft. to 3500 ft.), 
zone of Acacia modesta (forests in east differ from 
those in w^est). (3) Himalaya — (a) Sub-Tem- 
perate Zone (3500 ft. to 5500 ft.), zone of Pinus 
longifolia ; (b) Lower Temperate Zone (5500 ft, to 
7500 ft.), zone of Pinus excelsa ; Upper Temperate 
Zone (7500 ft. to 9500 ft.), zone of Abies Pindrow \ 
Sub-Alpine Zone (9500 ft. to 12,000 ft.), zone of 
Betula utilis ; Alpine Zone (above 12,000 ft.), no 
tree growth. 

It will be understood, as is invariably the case 
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in mountainous regions, that aspect, exposure, 
and latitude modify the appearance of a species 
in a locality ; and there is no clearly marked line 
of demarcation between two adjacent climatic zones 
though these are separated by what may be 
regarded as a ' neutral zone ’ where species of the 
two zones flourish equally well. Moreover, each 
of the above forest zones is not occupied by one type 
of forest alone, but different kinds of forest occur 
in the same zone, and the factors determining the 
distribution of the types are edaphic or soil factors. 
The species which will regenerate on dry soils are 
termed ^ xerophytes and those which require 
moist soils ‘ mesoph^des k These terms become 
important when it is considered that whereas a 
seedling ma}?" find the recj[uisite soil conditions to 
enable it to become a well-established tree, its 
root system . then going deep dorm in the soil, 
subsequent denudation may remove all the surface 
soil, thus preventing further seedlings developing 
on the area. Owing to this fact, as the author 
points out, and to the great age to which some 
species live, “ it is not uncommon to find a forest 
I of a particular species grovdng on a soil ’’ or even 
on bare rock which is quite different from the 
kind of soil it requires for its natural regeneration 
or upon which its distribution is dependent 
A change from a xeroph3des t3q3e of vegetation 
to a mesophytes type in tlie series is regarded as a 
case of ' progression whilst the contrary is looked 
upon as a case of ‘ retrogression One part of 
Mr. Coventiy’s observations has been devoted 
to a study of the ‘ retrogressive ’ changes in tiie 
vegetation of the Punjab Hills. After discussing 
the forest vegetation in the differeiit forest zones 
(for which the reader is referred to the mono- 
graph) the retrogressive changes in the different 
zones are summarised as follows : 

The forests in. each zone are generallv undergoing 
retrogression. In the Sub-Tropieal zone the ciiniax 
formations of olive (Olea toivsfs and 

other inesoplytic types are changing to ])rusliw<)f)d 
forests of snnatka (JJod.onaea visaosa). in tiw Sul)- 
Temperate zone the mesophyticj and climax forma- 
tions of oak are changing to ckir pine (P. hmgifoVia), 
and the cliir pine forests are generally' doit'riorating 
in quality. In the Temperate zone ciiinax forma- 
tions of oak or other broad-leaved species are cliangirig 
to blue pine (P. excelsa). In other words there is a 
general tendency for the climax and inesof>lu’tie 
types to change to more xerophytie t\*pes indicating 
a general change from moist to <irier soil conditit)ns. 
Although these conclusions laive })een arrived at 
from observations with regard to the vegetaticai 
chiefly on the Miirree and .Kahuta hiils, they apply 
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more or less equally to the vegetation on the hills 
throughout the Punjab, including the Indian States 
of Kashmir, Chamba, Poonch, etc. 

Evidence of denudation is then considered ; 
and everyone having acquaintance with the 
Province will appreciate the truth of the following 
description : 

A considerable proportion of the hills of the 
Punjab, exclusive of areas imder cultivation, are 
bare of forest vegetation, especially in the lower 
zones, but it is evident from a study of the forest 
vegetation of the neighbouring wooded hills, and 
even to the most casual observer, that these bare 
hills were previously densely wooded everywhere 
within the limits of tree growth and at no very 
remote date. There is evidence in some localities 
of hills having become denuded of their forest vegeta- 
tion within comparatively recent years, and the 
older inhabitants of many of the villages can give 
instances where hills have become more or less 
denuded within their lifetimes. Considerable areas 
of village forest lands which were known to be well 
wooded at the time when the Forest Settlements 
were drawn up about forty to fifty years ago, have 
since been more or less completely denuded of their 
vegetation, especially in the lower hills. Some of 
the villages now experience considerable difficulty 
in obtaining sufficient timber and firewood or fodder, 
whereas formerly they had ample supplies available. 
There is evidence in old historical records of hills 
which are now in a denuded condition being pre- 
viously densely wooded. For instance, in the 
Gazetteer of the Kangra District there is an inter- 
esting acooimt taken from old records of the conquest 
of Mail and Nurpur imder Shah Jehan about 300 
years ago, in which reference is made to the ‘ impene- 
trability of the jmigles ’ at that time, but these 
jungles are no longer existent. Again some of the 
old Atlas sheets prepared from surveys made 60-70 
years ago show tracts of low hills as densely wooded, 
which are now in a denuded condition. 

Although there is ample evidence of great denuda- 
tion having taken place in the past, the retrogressive 
changes accompanied by erosion of the surface soil 
which have been shown above to be taking place in 
the existing forests is evidence that denudation 
is still actively in progress at the present day, and 
it requires little imagination to foresee that if this 
steady process of denudation continues unchecked 
the hills of the Punjab must sooner or later become 
more or less completely denuded of soil and vegeta- 
tion and I'educed to a desiccated condition. 

As to the causes, ]\ir. Coventry dismisses the 
theory that there has been any change of climate 
responsible for the desiccation, remarking that 
there are living trees in existence of olive, oak, and 
deodar which cannot be less than a thousand years 
in age, and these species still regenerate and grow 
vigorously in the same localities provided the 
conditions of soil are suitable. In common with 
a number of other authorities, he allocates the 
blame for the present state of the hills upon man, 
(and not climate), to whom the retrogressive 
changes in the vegetation are due, the changes being 
traceable to changes in the soil following erosion. 

If, however, the erosion of the surface soil is simply 
to be regarded as the normal result of disintegration 
and gravity and has always been in progress to the 
extent to which it is taking place at the present day, 
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it becomes impossible to explain how the hills ever 
became clothed with forest vegetation, and especially 
with the climax formations on deep deposits of 
humus soil. This can only have taken place when 
there was a condition of more or less equilibrium, 
that is to say when soil was accumulating as rapidly 
as, or more rapidly than, it was being eroded away, 
and it seems evident, therefore, that some factor 
has come into play which has ujjset this previous 
condition of equilibrium, resulting in erosion of the 
surface soil, which is gradually denuding the hills 
of soil and vegetation. All the evidence which is 
forthcoming shows very conclusively that this factor 
is man, by means of fires and grazing of his cattle. 

Outside the broad-leaved type, when not opened 
out, the only type of forests which are resistant 
to fire are the Chir pine forests. These have been 
burnt periodically from remote times. The per- 
sistence of the tree is due to its thick bark. But 
each time the forests are fired a certain amount 
of soil erosion foilow^s, and eventually the forest 
degenerates into scattered stunted trees standing 
on more or less bare rock, of which there is an 
excellent illustration in the monograph. Next to 
fire corQ.es grazing of the large flocks which the 
hill people keep, exceedingly poorly bred and of 
little value. The trouble during the past fifty 
years has been due to the almost unlimited recog- 
nition by the old Settlement officers of the peoples' 
rights to graze the flocks over large areas of the 
hills. With the impoverishment of the forests 
and increasing denudation, grass and browsing 
materials greatly decreased and the people took 
to lopping the trees. In the Report of the recent 
Royal Commission on Agriculture in India (1928) 
it was remarked that no complaints as to serious 
damage being done by lopping of trees were 
received. There are, however, plenty of instances 
in the North-West Himalaya. ; the practice is a 
most serious factor in the work of denudation. 

It is unnecessary to follow the author into his 
treatment of the effects of denudation — ^floods, 
water supplies, and irrigation, and so forth. As 
regards remedial measures he prescribes the 
introduction of an organised pasture manage- 
ment. He does not appear to be acquainted with 
the methods found in France, where areas of 
pasture are managed in conjunction with rougher 
grazing and timber forest (from which animals 
are excluded). The whole area may be communal 
or village-owned— but is managed under the 
supervision of the Forest Department. This 
system of management is on the lines Mr. Coventry 
advocates, but in France it is established. 

In the Punjab the Government is faced with 
the difficult work of afforesting the denuded areas. 
This will demand high skill and sufficient funds. 
But that the matter is urgent Mr. Coventry’s 
monograph well displays. Others have stressed 
the same warning. The fate and future of the 
great irrigation schemes in the Punjab plains 
are directly dependent upon the preservation of 
the water supplies in the hills and the prevention 
of further denudation and the arrest of what 
is taking place. Government has already had 
warnings by means of bad floods in the past. 


172 


NATURE 


[February 1 , 1930 


Last year flooding and wholesale damage were 
on a terrible scale, and it may be hoped that 
the appearance of Mr. Coventry’s broch-ure may 
pave the way to a better understanding of this 
serious problem. 

The monograph may also be commended to the 


Colonial Office and its officials. For there are 
many other parts of the British Empire where 
the same conditions as Mr. Coventry describes in 
the Punjab Hills are being xjrodiiced and by the 
same agencies. It forms one of the large and 
pressing problems of the day in such regions. 


Obituary. 


Bb. Sebastian Z. db Ferranti, F.B.S. 

S ebastian ziani be fbrbanti was bom 

in Liverpool on April 9, 1864, and was edu- 
cated at Hampstead School, St. Augustine’s College, 
Ramsgate, and at University College, London. Even 
from his earliest days he showed a great bent 
towards engineering invention, and before he left 
school he began to build a dynamo. When he was 
onty seventeen years of age the first Ferranti 
machine with its coreless disc armature was in- 
stalled in the arches under Cannon Street Station. 
In the year 1882 he and I^Ir. Francis Ince went to 
Glasgow to interview Sir William Thomson (Lord 
Kelvin) to try to arrange a working agreement with 
him, as it was found that one of Thomson’s patents 
partly anticipated Ferranti’s invention. An agree- 
ment was arrived at, but it placed rather too heavy 
a burden on their manufacture. In 1883 the firm 
of S. Z. de Ferranti and Co., the forerunner of 
the large works at Hollinwood, Manchester, w^as 
established at Charterhouse Square. I remember 
going over this factory so long ago as 1890 and 
being greatly impressed by seeing hundreds of 
Ferranti meters all connected in series being 
tested. 

In 1883 the late Lord Crawford and Sir Coutts 
Lindsay decided to adopt electric lighting at the 
Grosvenor Gallery in Bond Street. They installed 
a small plant, but the urgent requests of neighbours 
led them to enlargeit, andFerrantiw^aspiitin charge. 
He planned 2500 volt overhead conductors and under- 
ground mains, and supplied an area extending from 
Regent’s Park to Charing Cross and from Lincoln’s 
Imi Fields to Albert Gate. This was a marvellous 
feat for that period, but Ferranti’s magnetic per- 
sonality attracted an enthusiastic band of assistants, 
to whom he used to attribute much of his success. 
He was soon convinced, ho^vever, that Bond Street 
was not a suitable site for a powder station. He saw 
that in order to supply electricity economically it 
was necessary to build a large generating station 
in a place to which coal could be conveyed cheaply, 
where rents were low, and where abundant W’ater 
could be had for the boilers and condensers. He 
visualised that to light London it w^ould be neces- 
sary to obtain a site in the suburbs near the river 
and to transmit electricity to substations at the 
high pressure of 10,000 volts. The site he selected 
was at Beptford, some eight miles from the centre 
of the load, and there he built a great power station, 
having machinery of more than 40,000 horse-power 
and gener ating at 2300 volts . The pressure was then 
raised to 10,000 volts and transmitted to the sub- 
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stations. The scheme was taken up enthusiastic- 
ally by Francis Ince, Lord Crawdord, Lord Wantage^ 
and others, and the London Electric Supply 
Corporation, Ltd., was founded. 

With practically no previous experience to guide 
him, as this -was the first high-tension station in the 
world, Ferranti designed by himself generators, 
transformers, mains, and all the necessary com- 
plicated switchgear. Serious difficulties w^ere soon 
encountered ; amongst others the resonance pheno- 
menon called the Ferranti effect. At this period, 
when even his strongest supporters began to waver, 
Ferranti pushed resolutely forward, overcoming 
difficulty after difficulty, and undeterred by break- 
downs until success crovuied his efforts. He fre- 
quently consulted Sir William Thomson profession- 
ally, and the latter found some of his problems of 
absorbing interest. In particular he computed the 
effect produced by the rapidly alternating current 
in increasing the resistance of the Deptford- 
Trafalgar Square mains. 

In 1892, Ferranti resigned his post of engineer 
to the London Electric Supply (^Corporation, and 
devoted himself exclusively to the manufacture 
of electrical apparatus. His works were finally 
established at Hollinwood, near Manchester. They 
supply every kind of apparatus for electric lighting,, 
and their transformers, meters, and radio apparatus, 
are very widely used. In particular Ferranti de- 
signed and installed the million-volt transformer 
which is now in use at the National Physical 
Laboratory, Teddington. 

In 1910, Ferranti gave a remarkable iiresidential 
address to the Institution of Electrical Engineers, 
in which he prophesied the trend of future eiectrieai 
development. In the electrical age to which he 
looked forward all the world’s drudgery would be 
done b}^ automatic mad, fines — ' robots ’ driven 
electrically and controlled by human minds. The 
enormous saving in labour and waste would be a 
priceless boon to humanity. Assuming that every- 
thing were done as he suggested, he calculated tiiat 
the average cost of an electric unit would !)e reduced 
to 'Jth of a penny. He assumed that the nitrogen 
in the fuel would be recovered in the form of 
ammonium sulphate, w'hieh could be used for the 
intensive cultivation of home-grown food. Coal 
could be conserved, and as there would bt? less 
smoke there would be more sunshine. It was a 
remarkable address delivered in a most pleasing 
and attractive wn-y, as if it had been composed with 
little or no labour. He told me, however, that 
he had spent laborious montlis composing it an<! 
checking the necessary caieulations. 
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FeiTanti married the second daughter of Mr. 
Francis Inoe, a solicitor who gave a great impetus 
to the electrical industry in its early days One of 
Ferranti’s sons, Basil, was killed in the War, after 
distinguishing himself as a major and gaining the 
military cross ; another son, Vincent, is a dir^tor 
of Ferranti’s. Ferranti’s home at The Hall, 
Baslow, Derbyshire, was fitted up with every 
electrical convenience, including even artificial 
sunshine. His seaside house in Wales was also 

‘all-electric’. _ , , , • 

He was a great motorist, and for his summer 
holiday he often went for a motoring tour abroad. 
In the winter he and some of his family went to 
Switzerland for the winter sports. On Dec. 19 
last he attended the meeting of the Institution oi 
Electrical Engineers, at which Mr. Haldane read a 
paper on a heat pump which reversed the Carnot 
cyde of operations. Ferranti was enthusiastic over 
it, and reminded me that Prof. Perry as well as 
Kelvin had advocated reversing the Carnot cycle. 
He was just starting for his vdnter holiday, and was 
looking forward to skating and to seeing his children 
and grandchildren taking part in more active sports. 
His death at Zurich on Jan. 13, following an opera- 
tion, came as a great shock to his many friends all 

over the world. x 

Ferranti, through his father-in-law Mx. Ince, was 
closely connected with Faraday House Electrical 
Eno'ineering College. At the old students dinner 
on Oct. 25, in proposing the toast of the College, he 
encouraged the students by reminding tlmm of 
own strenuous struggle during the days of his youm. 
He missed in his student days, by a hairbreadth, the 
invention of the tungsten filament lamp and the 
induction motor. He attributed these failures to 
lack of technical knowledge, and urged the students 
to use every endeavour to ydden their knowledge. 
One could never tell what scientific fact would give 
the key to an invention. 

Ferranti was a great inventor and enginwr, one 
of the greatest the world has ever seeii. We need 
merely mention the mercury meter, the Fe^anti 
alternator, the Ferranti rectifier, the Ferranti con- 
centric cable, Ferranti switchgear, the Ferranti 
steam engine, the Ferranti steam valve, his system 
of earthing, his induction furnace, his high tempera- 
ture improvements of the steam timbine, his 
systems of electric welding, and his h^h- speed 
spinning machinery for cotton mills. There are 
many more. Electricity supply as we know it 
to-dav was largely fashioned by him. In England, 
in America, and practically aU over the world, his 
name is a household w'ord in engineering circles. 
Yet he was a singularly modest and retiring man. 
He never stood in the limelight or pushed himselt 
forward for public recognition. Foreigners Mter 
meeting him sometimes asked, wonderingly, Was 
that the great Ferranti ? ” ^ 

He was a fellow of the Royal Society, an honorary 
member and Faraday medallist of the Institution 
of Electrical Engineers, an honorary member of the 
American Institute of Electrical Engineers, and an 
honorary B-Sc. of the University of Manchester. 

■ A. Russell. -.; 


■ Pbof. H. L. CALLEKmiE, C.B.E., F.R.S. 

It is with deepest regret that we record the 
death of Hugh Longbourne Calleiidar, professor of 
physics at the Imperial College of Science and 
Technology. He was born in 1863, and died after 
a brief illness on Jan. 21 last. He leaves a widow 
and three sons. i 

Callendar received his early education at Marl- 
borough at a time when little encouragemeiut was 
given to a brilliant scholar to take up any form of 
experimental science, and he passed through the 
school on the classical side. In his first year at 
Trinity College, Cambridge, he received college 
prizes for classics and mathematics, obtained a 
first class in Part I. of the Classical Tripos of 1884, 
and was bracketed sixteenth Wrangler in the 
Mathematical Tripos of 1885. Afterwards, how- 
ever, his whole career was devoted to^ the experi- 
mental branches of physical science, in which he 
developed a degree of sldll and a fldiT for accurate 
work that left him without a rival. 

Callendar’s first work, on the platinum resistance 
thermometer, was communicated to the Royal 
Society in 1886, during which year he became a 
fellow of Trinity College, and his researches on 
temperature measurement were continued at the 
Cavendish Laboratory until 1893. After a brief 
interlude at the Royal Holloway College, Egham, 
he accepted appointment to a professorship ^ of 
physics at McGill University, Montreal, ^ remaining 
there for five years. During this period he de- 
veloped his method of continuous electrical calori- 
metry, the first application being the measure- 
ments by his assistant Barnes on the specific heat of 
water. It was also at McGill that he first brought 
hiR knowledge to bear directly on the problems of 
engineering science, and in conjunction with Kicol- 
son he made many valuable discoveries on the 
heat transmission and leakage losses from steam 
engine cylinders. , 

In 1898, Callendar returned to England as Quain 
professor of physics at University College, London, 
md in 1900 he first put forward his characteristic 
equation for an imperfect gas which has been so 
useful and satisfactory in representing the pro- 
perties of steam. He accepted appointment as 
prof essor of physics at the Royal College of Science, 
now incorporated in the Imperial College of Science 
and Technology, in 1902, and still filled the chair 
at the time of his death. His long occiipancy^ of 
this post has been crowded with work representing 
not only the developments of his early researches 
but also brilliant and vital investigations on many 
new lines to which he turned his attention. 

Of the many services which Callendar has 
rendered to pure and applied science, it is difficult 
to say which should be placed first, but undoubt- 
edly the most widespread utilisation of his re- 
searches lies in the applications of the platiimm 
resistance thermometer. In this instrument, Oal- 
lendar not only gave to the research worker a 
method of the ''highest order of accuracy for the 
measurement of temperature, but also gave to 
the engineer and metallurgist a convenient and 
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practicable metbod of beat regulation in industrial 
operations. To tbe perfection of tbe thermometer 
itself Cailendar added the design of his automatic 
recorders and put the combination to many and 
varied uses. His equation for an imperfect gas 
with his measurements of the properties of steam 
are similarly of universal importance. It now 
seems so obvious that the values of the various 
properties of a vapour must be thermodynamically 
consistent with each other, yet of the many systems 
of steam tables in use throughout the world 
none possessed that vital attribute until Cailendar 
showed the way. He was spared to put the crown- 
ing touch to the edifice which he had erected, and 
last year saw the publication of his experimental 
values for steam up to and beyond the critical 
pressure. He had long been dissatisfied with the 
usual presentation of conditions in the neighbour- 
hood of the critical point, and his revelation of a 
difierentiation in density and a latent heat beyond 
the temperature at which the meniscus vanishes 
came after a prolonged series of experiments which 
only he could have brought to a successful con- 
clusion. 

Space does not permit of a detailed reference to 
Callendar’s work on the gas thermometer, the radio- 
balance, the re-determination of the specific heat 
of water, and the many other physical problems 
which he successfully attacked during his tenure in 
London. Concurrently with these researches, he 
conducted a series of investigations on engineering 
problems connected with steam turbines and in- 
ternal combustion engines, and in 1925 and 1926 
he published papers on dopes and detonation, in 
conjunction with the staff of the Air Ministry 
Laboratory, w^hich represented most valuable ad- 
vances in the elucidation of that important but 
obscure phenomenon. In ail the major w^orks 
w’^hich bear his name, he alone w^as responsible for 
every detail and every determination, and it may 
be that his most valuable contribution to science of 
the present day was the introduction of a new 
standard of accuracy for physical and engineering 
measurements. The elimination of every possible 
source of error and the very highest degree of con- 
sistency alone w^ould satisfy him. 

In his college lectures, Cailendar w^as clear and 
concise, presenting his subject with logical sequence 
and perfect illustration. He took few holidays, 
and was most happy when allowed to pursue his 
individual research steadily and without interrup- 
tion, yet no interrupter was ever received with any- 
thing but perfect courtesy. He was a good tennis 
player, and had won the Prince of Wales’ Cup at 
Bisley for rifle-shooting. He had been interested 
in motoring from its earliest days. He was the 
inventor of a system of shorthand which is in fairly 
general use in some parts of the Colonies where older 
systems had not become firmly established prior 
to its advent. He had no great liking for public 
lectures or for committee w’^ork, but accepted in his 
course such duties as they called. He was for some 
years treasurer of the Physical Society of London, 
and was president in 1916-12. He was also presi- 
dent of Section A (Mathematical and Physical 
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Science) of the British Association at the Dundee 
meeting in 1912. He was elected a fellow of the 
Royal Society in 1894, when only thirty years of 
age, and received the Rumford Medal in 1906. 
When the Physical Society of London established 
the Duddell Memorial Medal, to be aw^arded for the 
advancement of knowdedge by the invention or 
design of scientific instruments, the name of the 
first recipient w^as a foregone conclusion and the 
medal was unanimously awarded to Cailendar in 
1924. He was' a Hon. LL.D. of McGill University, 
and at least one British university w^as desirous to 
bestow’' the same honour upon him, but he declined 
to leave his college duties during the examination 
period. 

It is pleasing to record that in the industrial 
world the w^ork that Cailendar did was valued, 
accepted, and used. His steam tables wnre officially 
adopted by the turbine manufacturers of Great 
Britain through the British and Electrical Allied 
Manufacturers’ Association, and used for turbine- 
tests and contracts, and his later w'ork on high- 
pressure steam w^as supported and financed by 
the manufacturers’ research association. He was 
awarded a Watt Medal by the Institution of Civil 
Engineers in 1898 for his work with Mcolson ok 
the law^s of condensation of steam, and received the 
Hawksley gold medal of the Institution of Me- 
chanical Engineers in 1915 for his investigations- 
into the flow^ of steam through nozzles and throttles > 
wffiile in 1 929 he was invited to deliver the Hawksley 
memorial lecture. He was made a C.B.E. in 1926 
for his w^ork for the Air Ministry and the Anti- 
Submarine Department of the Admiralty, but his 
most lasting memorial is the mark he has made on 
the science of accurate measurement. H. M. 


We regret to announce the following deaths : 

Dr. A. J. Bigney, professor of zoology in Evansville 
College, Indiana, and president in 1915 of the Indiana 
Academy of Science, on Nov. 13, aged S'ixty-five 
years. 

Prof. Ralph H. Curtiss, of Detroit Obser\'atory and 
professor of astronomy at the University of Miclngan^ 
who was known for his work on stellar spectroscopy,, 
on Dec. 25, aged forty-nine years. 

. Dr. Heiny Wilson Hake, lecturer on c'hemistry and 
'toxicology at Westminster Hospital ^ledieai Hdiool, 
and consulting chemist, on Jan. 18, aged seventy - 
two years. 

Prof. F. Neher, professor of organic ehemistry since 
1914 at Princeton University, who was known for 
w^ork on the derivatives of lialogenated ethers and 
esters, on Dec. 11, aged sixty- two years. 

Prof. T. Brailsford Robertson, ]>rofessor of bio- 
chemistry and general physiology in the University’ 
of Adelaide since 1920 and, officer in charge of in- 
vestigations on the nutrition of animals' fc.>r the 
Commonwealth Council for Scientific aiul Industrial 
Research, on Jan. 25, aged fort-y-iive years. 

Rev. A. Tondorf, director of the seismoiogical 
observatory and professor of physics at Georgetown 
University, Washington, on No\b 29, aged fifty-nine 
years. 

Sir Frank Warner, K.B.E., president in 19l8-''20 of 
the Textile Institute and a ieu.ding man in tiie silk 
industry of Great Britain, on Jan. 23, aged sixty- 
seven years. 
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News and Views. 


It was announced in the House of Commons on 
Jan. 23, in reply to a question, that the Sub-Com- 
mittee of the Committee of Civil Research which is 
inquiring into the fishing industry has considered the 
problem of exploration for new fishing grounds, and, 
in view of the evidence put forward as to the need 
for systematic and well -planned investigations, has 
presented an Interim Report to the Committee of 
Civil Research. After considering this report, the 
Government has authorised the construction of a 
survey vessel at an estimated capital cost, including 
scientific equipment, of £80,000. The vessel is to be 
constructed and equipped by the Admiralty in a naval 
dockyard, and is to operate under the control and 
direction of the Hydrographer of the Navy. The 
Government proposes to ask Parliament to provide 
annually a sum of £34,000 to cover running expenses 
in each of the five years next succeeding the com- 
pletion of this vessel. The Royal Research Ship 
Discovery II., a description of which was given in 
Natxjbe on Nov. 23, 1929, p. 798, will be the pattern 
on which the new vessel will be constructed. Specially 
designed for ice navigation, and with a bunker 
capacity sufficient to enable her to steam 7800 miles 
at full speed and more than 10,000 miles at economic 
speed, such a ship should be able to accomplish much 
valuable woz’k in arctic waters. Discovery II., how- 
ever, does not carry fishing gear of commercial 
dimensions, such as the sister ship will presumably 
employ if , as the British Trawlers’ Federation suggests, 
the survey is accompanied by practical tests on a 
small scale of the fishing capacity of the grounds 
explored. 

It may occasion some surprise to those not ac- 
quainted with the present fisheries’ situation that a 
great part of the area to be surveyed lies north of the 
Arctic Circle. The explanation of this rests upon the 
fact that every year the productive centre of our great 
sea fisheries tends to move farther north. The North 
Sea, once the most important fishing region, has 
yielded pride of place to Iceland, while increasing 
quantities of fish are now being landed from the still 
more northerly waters off Greenland and Bear Island. 
But with this movement northward the available 
charts and normal aids to navigation become fewer 
and less informative, so that our fishing pioneers 
labour under increasingly difficult and dangerous con- 
ditions. Thus it hapjzens that substantial expendi- 
ture in time and money is incurred even to locate 
grounds previously visited. With capital expenditure 
mounting on accoimt of the bigger ships needed, and 
running expenses becoming heavier due to the longer 
(and unproductive) journeys to and from the fishing 
grounds, the owners feel that they cannot undertake 
the desired survey work. Nor is it unreasonable, as 
the Sub-Committee of the Committee of Civil Research 
points out, for the industry to look to His Majesty’s 
Government to provide, in respect of the new fishing 
grounds, the same type of information as was formerly 
sapj)iied in regard to the nearer fishing grounds. 
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The expedition of the British Museum, to British 
Honduras to excavate Maya antiquities left England 
bn Jan. 23. Owing to the inability of Capt. T. A., 
Joyce to accompany the expedition this season, it is 
mider the command of Capt. E. L. Gnining. He 
is accompanied by Mr. Robert Ashton and Mr. E. H. 
Nelson. The expedition will again start from Piinta 
Gorda, after a short stay at Belize, proceeding up 
the Mojo River to Pusilha by canoe and motor 
tractor. Investigations will be resumed at the point 
at which they came to an end in 1929. Of the six 
large monoliths discovered last year, two remain to 
be deciphered and brought back. Further excavations 
will be made in the cave discovered last year. It 
will be remembered that the deposits in this cave, 
which yielded such a large store of remarkable pottery 
fragments, suggested that it had been used as a. 
domestic rubbish shute by the inhabitants of a 
village site above. In addition to carrying further 
the work begun last season, Capt. Gruning proposes, 
to examine a large number of ruins on the other bank 
of the river — an investigation which the topographical 
conditions suggest should provide much interesting 
material bearing upon cultural sequences and develop- 
ment in the area as a whole. 

It is annoimced that the material obtained by the 
British Honduras expedition in 192 9 will shortly be on 
exhibition in the British Museum. Of this material a 
considerable proportion consisted of literally thousands 
of fragments of pottery which have been laboriously 
sorted, classified, and pieced together in the months 
which have elapsed since the members of the expedi- 
tion returned to England. The results will w^ell repay 
close study. The quality of the pottery is for the 
most part remarkable in the fineness both of its. 
texture and finish, while the painted ornament, some 
of it unique in design, is beautiful in colour and style. 
The reconstruction of so many complete pieces from 
such a mass of heterogeneous sherds is a remarkable 
testimony to the skill and patience of the museum 
staff. The variety of style in form and decoration,, 
which will be apparent when the material is seen as. 
a whole, will serve to emphasise its importance as a 
clue to cultural development and in itself point to 
the need of a complete investigation ' of the site. 
Unfortunately, the British Museum itself has no 
funds for continuing the investigation on this or 
other sites in British Honduras. In previous years 
the expedition has been financed by donations, £209 
a year having been contributed from a fund given 
to the Museum by Mr. John A. Roebling, an American 
benefactor. A similar amount has also been con- 
tributed by the Colony of British Honduras. In 
appealing for further contributions, the Director of 
the Museum points out that this is an oppor- 
tunity for investigating a hitherto tmknown culture 
within the British Empire and that it gives British 
archseologists a security of tenure not obtainable 
in the excavation of prehistoric sites in the Old 
World. 
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The International Union for Pure and Applied 
Chemistry has now been reconstituted and brings in 

the German chemical societies under mutually accept- 
able conditions. Before this could be aceomphshed 
it was necessary for three of the leading German 
chemical societies to form a joint oomimttee for 
international occa-sions. This Verband Deutscher 
Chemischer Vereine has been able to negotiate with 
the Union Internationale de la Chemie Pure et _Ap- 
pliquee. The new constitution and statutes are ^ven 
in an article by Prof. Haber, president of the Verband 
D.C.V. in the Zeitschrift fiir Angewandte Cherme 

of Dec 7. The new title is to be Union Internationale 

de Chimie, omitting the words pure and applied. 
The new statutes were agreed upon at Scheveningen 
in June 1929. If there are minor ambiguities m the 
Geiman translation the French text is to be taken 
as official. German adhesion to the reconstituted 
Union is subject to the understanding that m its 
new constitution the International Research Council 
will not hinder the autonomy and free development 
of the Union. For German international chemical 
interests, communications may now be addressed to 
the secretary of the Verband D.C.V., Herm Geheimrat 
Prof. Dr. Marckwald, Berlin, W.IO, Sigismundstr. 4. 

At the general assembly of the International Re- 
search Council which was held at Brussels in July 
1928, the executive committee of the Council was 
authorised to approve any modifications which the 
Unions might desire to make in their statutes so long 
as these did not conflict with the statutes of the 
Council. At the same meeting a committee w^as 
appointed to consider what modifications should be 
made in the statutes of the Council at the end of the 
present convention, which is in force up to Dec. 31, 
1931. This committee met in Paris in September 
last, and its recommendations are now before the 
■executive committee of the Kesearch Council on which 
all the Unions are represented. The present general 
secretary of the International Research Council is 
Sir Henry Lyons, c/o The Royal Society, Burlington 
House, London, W. 


To everyone interested in research the report for 
last year of the British Electrical and Allied Industries 
Research Association will bo very encouraging. Not 
only has substantial progress been made in scientihc 
researches on. various important branches of the in- 
dustry but also the finances of the Association are in 
a very satisfactory state. This was due to the prompt 
•response made by electricity supply undertakings to 
an appeal for assistance, the automatic reduction of 
the Government grant being more than compensated 
by the new subscriptions. Valuable researches are 
being carried on for the Electricity Commission and 
for tile Central Electricity Board. Special mention is 
made of the work done in elaborating methods for 
measuring the losses which occur in dielectrics when 
;S objected to great electric stresses. Methods have 
been devised for the accurate measurement of the 
heat transferred from electric cables to the ducts con- 
taining them and to the heating of deeply buried 
.cables. Researches on. the losses in dielectrics at radio 
frec^uency are being carried out at the City and Guilds 


College and at the East London CoUege. A very 
complete resume of all the available information on 
the interference of power lines with telegraph, tele- 
phone, and radio circuits has been compiled. Experi- 
ments to clear up difficulties in the practical theory of 
‘ interference ’ have also been made. Researches on 
the effect of earth returns luider all conditions of 
working have received special attention as they have 
a very practical bearing on the working of the grid 
system in Great Britain. 

In his Friday evening discourse on J an. 24 at the 
Royal Institution on “ Cellulose in the Light of the 
X-Rays ”, Sir William Bragg stated that when a fine 
pencil of X-rays traverses a fibre of any kind, cotton, 
hemp, ramie, jute, or such like, the mode of scattering 
indicates that cellulose is composed, in large part at 
least, of a mass of small crystals. That the same 
X-ray diagram is obtained from all fibres, even from 
animal cellulose, shows that we are dealing always 
with one and the same substance. It can further be 
deduced that there is in each crystal a periodicity 
parallel to the direction of the fibre ; and this quantity 
can be determined exactly. The essential feature of 
the construction for cellulose suggested by both 
X-ray and by chemical evidence is the long chain of 
many links. The bonds that tie the links together are 
far stronger than those that tie the chain together ; 
those that keep each of the cellulose chains together 
are as strong as the bonds in the diamond. Indeed, 
how could a thread carry a suspended weight unless 
there were great forces in play ? But the side-to-sid© 
forces are far from being so strong. There seems 
ground to suppose that bundles of these long chains 
form ‘ crystallites small crystalline masses of which 
the cellulose is largely composed. When the thread is 
stretched the X-rays show that these bundles gomior© 
and more into line^. When the stress is too great the 
bundles begin to slide past one another, and if the 
force is too great, they let go and the thread lu’eaks. 

The Council of the Institution of Electrical En- 
gineers has made the ninth award of tlie haraday 
Medal to Sir Ernest Rutherford. The .Faraday ISIedal 
is awarded by the Council of the Institution not more 
frequently than once a year eitlier for not aide scioni iiie 
or industrial achievement in electrical enginecahig or 
for eonspicuous service rendered to the advancement 
of electrical science without restriction as regards 
nationality, coiuitiy of residence, or. ineinber-shi]) of, 
. the Institution. 

Dk. Louxs A. Baukr, Director of the Deparlinent 
of Terrestrial Magnetism of the Caniegit^ insritutieai 
of Washington since the establishment of the Dc^part- 
ment on April 1, 1904. retired from this ixisititai on 
Jan. 1, last, with the title of three! or emtuitus. Pro- 
vision is being made wlie.rehy if liis health permit he 
may carry on studies during the (*omiiig \ear a^ a 
research associate of the Institution. Hr. Joim A. 
Fleming, associated with Dr. Bauer as ehu‘f assishmt 
in the Department of Terrestrial Haunetism since 
1904, as assistant director for oliservationai am! ad- 
ministrative work during 1922 and 1923. aiul as 
assistant director in charge of operations since 1924, 
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continues in charge of the work of the Department 
with the title of acting director, 

Db. Friedrich KhsTNER, director emeritus of the 
Bonn Observatory, has been made an honorary mem- 
ber of the American Astronomical Society, according 
to the provision that permits the election of one such 
member each year. Seven other living astronomers 
have been thus honoured : Dyson, Charlier, Turner, 
Baiilaud, Eddington W olf , and Deslandres. Kiistner is 
best known for his detection, in 1888, of the variation 
of latitude, from observations made wdth a zenith tele- 
scope at Berlin. His two fundamental star catalogues, 
carried out with the meridian circle at Bonn, are un- 
excelled in accuracy and thoroughness, and are 
universally regarded as models for this class of work. 
With the comparatively modest equipment of the 
Bonn Observatory he has carried out a long series of 
determinations of radial velocities, and has shown 
that large telescopes are not necessary to secure 
results of a high order of accuracy. As a by-product 
of this work he w^as the first to determine the parallax 
of the sun by observing radial velocities of stars. 

The Rivers Memorial Medal for 1929 has been 
awarded by the council of the Royal Anthropological 
Institute to Mr. J. H. Hutton of the Indian Civil 
Service for his services to antlxropology in the field 
in Assam. Mr. Hutton is the author of a monograph 
on The Angami Nagas ”, published for the Assam 
Government, and a frequent contributor to scientific 
periodicals of notes on the ethnography of the JSTaga 
hill tribes. He has written the introductions to 
several of the monographs on the ethnography of the 
Nagas, published for the Government and written by 
members of the Civil Service and others, and it is 
largely owing to his energy and keen interest as 
director of ethnographical work, in which he has 
received the full support of the Government authorities, 
that a large amomit of valuable information relating 
to the Haga tribes has been collected by himself and 
his subordinates in the course of their official duties. 

The Frazer Lecture, which was founded as a 
tribute to the work of Sir James Frazer, and is de- 
livered biennally in turn in the universities with which 
he has been intimately connected— Oxford, Cambridge, 
Glasgow’, and Liverpool — will be delivered this year at 
Oxford on Feb. 22. The lecturer is Dr. P. Rivet of 
Paris, the distinguished authority on the primitive 
cultures of America. The subject of the lecture will 
be “ Civilisation americaine et oceanienne”. Dr. 
Rivet proposes to be in England for some days, and 
during his stay will deliver several lectures. On 
Feb. 20 he will lecture at the University of Bristol 
on “Les Graiides Civilisations Andeennes de la Re- 
publique de TEquateur ”. On Feb. 25 he will be 
entertained at Cambridge and will deliver a lecture 
on “ Les Races oceaniennes en Amerique ”. On 
Feb. 27 he will be entertained at lunch in London by 
the Anglo-French Institute on behalf of Sir James 
and Lady Frazer, and in the evening of the same day 
w’ili address the Institiit Frangais, when his subject 
wdil be “ Voyage au Mexique ”. The following week 
he will be at Manchester on Mar. 5, when he will again 
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give an account of his travels in Mexico, and on 
Mar, 6 will read a paper before a joint meeting of 
the Anthropological Society of the University of 
London and the Royal Anthropological Institute at 
the London School of Economics at 8 p.m., his subject 
being “La Methode historiqiie et la Methode evolu- 
tioniste en Ethnologie ”. 

On April 5-9, the American Society of Mechanical 
Engineers will celebrate its fiftieth anniversary, and 
Mr. W. H. Patchell and Mr. L. St. L. Pendred have 
been appointed to represent the Institution of 
Mechanical Engineers during the celebrations. It ' 
was on Feb. 16, 1880, in the office of the Amencan 
Machinist, that the preliminary meeting of the Society 
was held, while the inaugiral meeting took place on 
April 9, 1880, in the auditorium of the Stevens Insti- 
tute of Technology at Hoboken. Prof . R . H . Thurston, 
as well known for his w’ork for engineering education 
as for his researches and writings, was the first presi- 
I dent, while his immediate successors included such as 
Leavitt, Sweet, Sellers, Babcock, and Towne, all 
pioneers in their respective spheres. The Stevens 
Institute is preparing an elaborate pageant depicting 
the early activities of the Society, a memorial service 
will be held at the Cathedral of St. John the Divine 
New York, and the subsecjuent proceedings wdll be 
held in Washington and will include a reception at 
White House. It is scarcely necessary to remind our 
readers that Mr. Hoover, the president of the United 
States, is himself an eminent mining engineer. A 
special feature of the proceedings wdll be the reading 
of sixteen papers beaiing upon the infitienee of en- 
gineei’ing upon civilisation, each of the papers sum- 
marising and evaluating the contributions of engineer- 
ing to the cultural, social, economic and political life 
in one of the sixteen selected geographical divisions 
of the world. 

Two publications relating to the conference of 
Empire Meteorologists, held in London in August last, 
have been received. They refer to the agricultural 
section of the conference, which was arranged at the 
suggestion of the Empire Marketing Board, and was 
held under the chairmanship of Sir Napier Shaw. The 
first is simply a general report, running to sixteen 
pages, which gives details of the organisation of the 
section and of the resolutions arrived at in regard to 
future research in agricultural meteorology. It also 
contains various definitions that indicate which, in the 
opinion of the Conference, are the branches of agri- 
culture particularly affected by weather or climate, 
and which are the subjects in the domains of the 
meteorologist and the agricultural research worker 
respectively. Among the resolutions may be noted 
one which was arrived at by a special committee, 
namely, that the month is too long a period for 
summarising, for publication, statistics of agricultural 
meteorology, and that the week should be used in 
preference. 

The second publication is a comparatively bulky 
volume running to more than three hundred pages, 
entitled “ Papers and Discussions ”, giving the full 
substance of all the papers read at the Conference, 
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ajid of the discussions that followed them. Since 
eacli is followed in addition by a considerable biblio- 
graphy of recent papers on, that particular subject, 
it will foe understood that this volume will prove very 
valuable to I’esearch workers throughout the Empire. 
The papers cover a wide field, which includes the 
influence of weather on crops, insect pests, the growth 
and fruiting of various fruit trees, etc., and the re- 
lationship between individual meteorological factors 
and. the physiological processes of plant growth. 
There is a subject index that facilitates the extraction 
of particular items of information — a point of some 
importance to those practical farmers who may be 
sufficiently up-to-date in their methods to make use 
of information of this kind, but have little time for 
study. 

The ninth Annual Report of the Animal Breeding 
Research Department of the University of Edinburgh, 
by Prof. F. A. E. Crew, the director, indicates in small 
compass the great variety of investigations being 
undertaken by that institution. Apart from many 
researches in the physiology of sex and reproduction 
in birds and mammals, studies in subjects bearing more 
or less directly upon the problems of the farmer and 
breeder have touched upon all the common domestic 
animals of Great Britain. The new building which 
has been designed for the work of the Department is 
likely to be in full occupation early this year, and this 
should add greatly to the facilities of the many re- 
search workers who make use of the institution. Much 
has been gained by the attachment of the Imperial 
Bureau of Animal Genetics, and already the produc- 
tion is forecast of a quarterly bulletin on the breed- 
ing of domestic animals, especially of those within 
the Empire. Through the generosity of Mr. T. B. 
Macaulay, a new lectureship, wnth assistantships and 
maintenance, has been endowed, and a sum of £5000 
has been offered for the purchase of a farm, designed 
to be equipped, stocked, and run as a fully functioning 
experimental station. 

The Report of the British Photographic Research 
Association for the year 1928-29 has recently been 
issued. It shows a continued and satisfactory pro- 
gress, with a few changes in the personnel, as of course 
is to be expected. In the endeavour to estimate the 
value of investigational work, there is nothing more 
deceptive as a guide than the number of communica- 
tions published, but we cannot help noticing that 
while three papers have been published, eleven 
“ Private and Confidential Reports ” have been circu- 
lated to members. We hope that the private and 
confidential sectioxi of the work will tend to diminish 
by the transfer of what might perhaps belong to it 
from some points of view% to the ]3ublished section. 
Judging merely from some of the titles, it appears 
that this might well have been done during the past 
year. 

A WIRELESS station for meteorological purj^oses 
has been erected in Franz Josef Land by the Soviet 
Government. A report of the expedition that was 
charged w^ith the task is contained in a recent issue 
of the Weekly News Bulletin (No. 44) of the Soviet 
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Society for Cultural Relations with Foreign Countries. 
The icebreaker Bedov left Archangel in July 1929. 
After some difficultjr with pack-ice, Hooker Island 
was reached and a landing made. Newton Island 
and Cape Flora were then visited ; eventually Scott 
Keltie Island to the north of Hooker Island w^as 
chosen for the station which was erected during 
August and put in charge of Prof. O. Schmidt. The 
Sedov pushed north along British Channel and visited 
Rudolf and Nansen Islands before returning to Europe, 
Geological and oceanographical results are promised. 

Owing to unusual ice conditions in the Ross Sea, 
Admiral Byrd’s American Antarctic expedition is in 
some danger of being held in the south for another 
winter. The Times reports that Admiral Byrd from 
his station near the Bay of Whales on the Ross Barrier 
has sent a wireless message asking for help. His ship, 
City of New York, is unable to force its w^ay south 
through the pack-ice in order to pick up the expedi- 
tion, and the assistance of Norwegian and British 
whalers, of which there are several in the Ross Sea, has 
been asked for. There seems to be about seventy-five 
miles of pack-ice lying some two hundred miles north 
of Admiral Byrd’s camp, and offering an obstacle to 
his ship. Even if the expedition is unable to escape, 
there should be no danger of starvation, since abundant 
stores were landed last year and seals are numerous. 

Enderby Land in the Antarctic, lying on the 
Antarctic Circle in about long. 50° E., was discovered 
by Biscoe in 1831 and was not sighted again until De- 
cember 1929. To the east of it in about the same lati- 
tude, in long. 60° E., Kemp Land, reported in 1833 by a 
sealer of that name, appears on the maps. Despatches 
to the Times show that the Discovery expedition of Sir 
Douglas Mawson and the Norvegia expedition of Capt. 
Riiser Larsen have both made considerable discoveries 
by sea and air and have met in the neighbourhood of 
Enderby Land. Sir Douglas Mawson has rediscovered 
Kemj) Land and charted a new stretch of coast line 
to the east, which he has named MacRobertson Land, 
This evidently continues in the direction of Wilhelm 
Land and marks the continuity of land south of the 
Indian Ocean. The Norvegia on Dee. 22 found land 
between Kemp and Enderby Lands and charted the 
coast from long. 55° E, past Biseoe's CajDe Ann to 
long. 43° E. Two weeks later Sir Douglas ."Mawson's 
expedition landed on a rocky coast in Enderby Land in 
lat. 66° 30' S., long, 53° 30' E., and found it to be Iniilt 
of ancient crystallm© rocks, which proves the eon- 
tinuanee of the Antarctic plateau int<') that area. 
Several lofty ice-free peaks were noteii to tfie south- 
south- west. Many penguins and other sea birds were 
nesting along the coastal rocks. The fre(|iieney <.)f 
huge tabular icebergs in the vicinity indicates the 
existence of tongues of tlie ice sheet not far off and 
probably to the east. 

Among the recent aetpiisitions of the British 
Museum (Natural History) are tlie following : Prof. 
A. 0. Seward, of Cambridge, has presented to the 
Department of Entomology a large collection of insect - 
galls and gall-makers from various localities in (Jreat 
Britain. The plants upon which the galls were found 
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belong to some 28 genera and many of the specimens 
date back nearly to 1860. A correlation of these 
early records with present-day knowledge should 
therefore render it possible to form some idea of the 
way in which many species of gall-makers have ex- 
tended their range. The recent Oxford University 
Expedition to British Guiana, for the purpose of 
studying life in the upper levels of a tropical forest, 
has handed over some 10,000 insects of various orders 
as part of the proceeds of its work. This collection 
derives special interest from having been made almost 
entirely in primitive jungle, as distinct from second 
growdh forest ; and from the fact that it includes many 
specimens obtained in trees at heights of 60-100 feet. 
The value that the common pheasant may sometimes 
possess from an agricultural point of view is illustrated 
by a series of 243 larvas, or grubs, of the St. Mark’s 
■fly {Bibio hnarci Linn.) found in the crop of a hen 
pheasant, and presented by Mr. Mark Crapp, of 
Liskeard. The larvae of the various species of Bihio, 
of which a number occur in Great Britain, live in 
colonies in the soil and do a certain amount of damage 
to the roots of grasses and other plants. As a further 
result of a collecting trip to South Africa last year, 
the mineral collection has received this month seven 
lots of material from South Africa. The collection of 
diatoms in the Department of Botany of the British 
Museum is both in historical value and in size the most 
important in existence. It has recently been enhanced 
by the bequest of about 12,500 slides which formed the 
collection of the late Wynne E. Baxter. This contains 
nearly 5000 slides from the famous collection of 
Erederick Kitton and a separate type collection 
arranged according to Van Heurck’s treatise on the 
Diatomacese which was translated by Baxter in 1896. 

Sib Alfbed Yabbow has been elected an honorary 
member of the Institution of Civil Engineers, 

It is announced in the Times that the residuary 
estate of the late Mr. George de Arroyave Lox-)es, which 
is to go to the Zoological Society of London to form a 
De Arroyave Fmid, will amount to more than £70,000. 
The Fund is to be applied for the upkeep and improve- 
ment of the Zoological Gardens and for the objects of 
the Society, the only conditions being that the Society 
hang the portrait of the testator’s mother in its board- 
room and maintain the family grave of Mr. de Lopes 
and his own grave. 

The Botanical Museum of the University of Zurich 
has voted the sum of 4000 Swiss francs, distributed 
over three years, towards a hydrobiological in- 
vestigation of high -Alpine Swiss lakes. Candidates 
for grants should apply to the president of the 
Commission, Prof. Dr. Hans Schinz, Biberlinstrasse 15, 
Zurich 7, from whom the detailed programme of work 
may be obtained. Those of foreign nationality must 
have spent at least one year at a Swiss university in 
order to be eligible. 

The first photograph of the skull of Sinanthropus 
or Peking man recently discovered in China was 
exhibited by Prof. Elliot Smith at the meeting of the 
Boyal Anthropological Institute on Jan. 21. Prof. 
Elliot Smith gave a brief demonstration of the photo- 
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graph, pointing out the distinctive features to which 
attention has already been directed in the preliminary 
accounts of the skull which have appeared in our 
columns (Dec. 28, 1929, p. 973) and in the daily Press. 

A JOINT meeting of the Royal Aeronautical Society 
and the Royal Meteorological Society will be held on 
Friday, Mar. 14, at 6.30 p.m., at which a lecture will be 
delivered by Dr. Fridtjof Hansen on “ The Aims and 
Objects of the Aeroarctic ”. The meeting will be held 
in the Lecture Hall of the Institution of Electrical 
Engineers, Savoy Place, when Lord Thomson, Secre- 
tary of State for Air, wall take the chair. After the 
lecture a dimier in honour of Prof. Hansen will be held 
at the Savoy Hotel. 

At the anniversary meeting of the Royal Anthropo- 
logical Institute held on Jan. 28, the following officers 
and new members of council were elected for the 
year 1930-31 : — President : Prof. J. L. Myres ; Iio7i, 
Secretary : Mr. E. H. Fallaize ; Hon. Treasurer : Mr. 
G. D. Hornblow^er ; Hon. Editor : Mr. H. J. Braun- 
holtz ; Neio Members of Council : Miss G. Caton 
Thompson, Prof. W. Le Gros Clark, Dr. E. E. Evans- 
Pritchard, Mr. C. F. Hawkes, Mr. T. A. Joyce, Mr. A. 
Keiller, Lord Raglan, and Miss M. Tildesley, 

We have received Ho. 9 of the present series of the 
Recueil des Travaux Ghimiques des Pays-Bas, published 
in August last, which is a complimentary number 
dedicated to Prof. A. F. Holleman on his seventieth 
birthday. The volume contains short papers by 
chemists of many countries and covering a wide range 
of subjects. Some of these give useful summaries of 
researches carried out by the authors over a series of 
years. 

The Ministry of Health has issued a memorandum 
(Memo. 122 C/T) on the costs at residential institu- 
tions for the treatment of tuberculosis. The table 
has been compiled on the same lines as in former 
years, and the information given should be of assist- 
ance to authorities in enabling them to check their 
expenditure and to take such steps as may be 
necessary to secure efficient and economical administra- 
tion of their institutions. 

We have received Technical Paper Ho. 1 on Water 
Pollution Research, Department of Scientific and 
Industrial Research (London : H.M. Stationery Office, 
6d. net), which deals with water softening, the base- 
exchange or zeolite process, and gives a summary of 
existing knowledge on this subject. The report has 
been prepared by Dr, A. R. Martin under the direction 
of Prof. G. T. Morgan, in the Department’s Chemical 
Research Laboratory at Teddington. 

The semi-official Institute of Physical and Chemical 
Research of Tokyo has published a Guide which states 
that the object of the Institute is to assist industrial 
development by investigations in j)ure science. It 
occupies a site of nearly 40,000 square metres in 
Tokyo and has a capital of £570,000 derived largely 
from official sources. Its expenditure for the year 
ending Mar. 31, 1929, was £67,000, including an 
annual subsidy of £25,000 from Government. Its 
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staff consists of 256 directly engaged in investigations 
and about three hundred assistants, some of whom 
are engaged in experimental worl^iii factories. 

The effects of the presence and absence of ultra- 
violet radiation have been the subject of experiment 
in the Aquarium of the New York Zoological Society. 
The tests were mostly carried out upon fishes. The 
detailed results are to be embodied in technical 
‘publications, but the Annual Report of the Director 
of the Aquarium states that the benefit of such 
irradiations under proper control, and the deleteidous 
effect of their absence, were satisfactorily demon- 
strated. They include effects on health, fecundity, 
and, growth of fishes and turtles of various species, 
as well as various minor effects upoi^ representatives 
of other groups, y 

Applications are invited for the following appoint- 
ments, . dn or before the dates mentioned : — A 
headmaster of the Euclid Street Secondary School 
(Co -educational), Swindon — The Secretary to the 
Education Committee, 22 Regent Circus, Swindon 


(Feb. 8). A mathematics master and a chemistry 
master at the Acton Junior Technical School — J. E. 
Smart, Municipal Offices, Acton, AY 3 (Feb. 8). A 
chief assistant under the Scottish Society for Research 
in Plant-Breeding, for research into vims disease of 
potatoes — The Secretary, Scottish Society for Research 
in Plant -Breeding, 3 George IV. Bridge, Edinburgh 
(Feb. 15). An oil seeds specialist in the Madras Agri- 
cultural Department — The Secretary to the High Com- 
missioner for India, General Department, 42 Grosvenor 
Gardens, S.W.l (Feb. 22). A senior and a junior 
geologist and" a junior mineralogist in the department 
the Geological Survey of Southern Rhodesia — The 
Secretary, Office of the High Commissioner for 
Southern Rhodesia, Crown House, Aidwych, W.C.2 
(Mar. 31). A jmiior assistant under the Directorate 
of Ballistics Research of the Research Department, 
Woolwich— The Chief Superintendent, Research De- 
partment, Woolwich, S.E.IS. A temporary science 
mistress at the Borough Polytechnic Institute— The 
Principal, Borough Polytechnic Institute, Borough 
Road, S.E, A Secx^etary of Clifton College — The 
Secretary, Clifton College, Bristol. 


Our Astronomical Column. 


Astro-Photography of the Future. — The French 
journal, U Illustration ioT Dee. 21 contains an article 
by Dr. G. W. Ritchey, late of the Yerkes and Mount 
Wilson Observatories, entitled, De Nouveaux Fir- 
maments Devoiles- par 1’ Astro photographie ”. The 
article is enriched by some admirable large-scale 
reproductions of Dr. Ritchey’s beautiful photographs 
of nebulse taken with the 60-inch reflector of Mount 
Wilson Observatory, and is itself mainlj^ a descriptive 
and speculative commentary on those photographs. 
Those who attended Dr. Ritchey’s lectures in London 
a few years ago will remember wuth pleasure the 
numerous excellent lantern-slides with which they 
were illustrated. In the course of some reflections on 
the future possibilities of astro -photography, Dr. 
Ritchey remarks that, in spite of many examples of 
the achievement of the seemingly impossible, if to-day 
an experienced astronomer should venture to affirm 
that in a dozen years our knowledge of the universe 
would be enormously increased by the employment of 
photographic telescopes a hundred times more power- 
ful than our present ones, he would be considered a 
heretic. Nevertheless, adds Dr. Ritchey, this is a 
possibility capable of immediate realisation. The 
super-telescopes which he foreshadows will give us 
large-scale photographs of thousands of spiral nebulae 
in each stage of their development, with details of 
structure more delicate than those visible in existing 
photographs of the Andromeda nebula. By their 
comparison and classification there will gradually but 
surely become unveiled the story of the evolution of 
these immense stellar systems of space. 

Washington Naval Observatory. — The Report of 
this observatory for 1929 has just come to hand. The 
eclipse expedition to Iloilo, Philippines, “ was favoured 
with almost perfect weather conditions Eighty 
photographs were taken, in addition to sketches and 
motion pictures taken from aeroplanes. Appreciation 
is expressed for the help given by Prof. W. A. Cog- 
shall, of Indiana University, who joined the expedi- 
tion. 

The American Ephemeris, like the British Nautical 
Almanac, is introducing several changes in 1031. 
The mean equinox of the beginning of the year is 
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used for the longitude and rectangular co-ordinates 
of the sun. In the prediction of eclipses the sun’s 
longitude from Newcomb’s tables is increased by 
1 '6", and in the prediction of eclipses and oeciiltatioiis 
the moon’s longitude is increased by A new 
zodiacal catalogue is in progress of formation, which 
will contain all stars down to magnitude 7-0 that are 
liable to occultation. The 26-mch equatorial was 
used for observations of occultations of double stars 
and of the satellites of the planets; theoretical re-^ 
searches have also been made on the satellites of Mars 
and Saturn. 

An interesting graph is given of sunspot activity 
since 1923, when the minimum occurred ; the in- 
crease in activity in 1925 was very rapid ; the highest 
maximum occurred before the middle of 1926 ; a 
second, but lower, maximum occurred just two yeai's 
later. There is a decided depression Ixetween the two 
maxima ; the curve resembles that of two sunspot 
cycles earlier. 

Preparations are being made for observing Eros at 
its coming near approacii, and many obserx'ations ha\'e 
been made of the stars selected as comparison stars. 

Radial Motions of the 0-type Stars. — Pn,9'. C. D. 
Perrine discusses the radial motioiivS of these stars in 
Astr. Nach,, 5672. After correcting for solar niotiou, 
he finds that the stars without emission lines show a 
decided positive velocity, wliile ilit)so with emission 
lines show negative veiocity. The ]>r’opi‘r motiuiis 
do not give any support to tlie view that tiie diffenauH^ 
is in the space velocities of the stars, a?id he mneludes 
that it arises from internal motions of ^expansion an<l 
contraction. Ho reaclted a similar et^jiciusio]) con- 
cerning the planetary nebula? in Astr. AVe'7n, 5670. 
He further suggests that the va.riable ratiiai velocity 
which has been found in some of these stars, and, 
ascribed to orbital motion, may l>e due to alternate 
expansion and contraction. This is field h\' many to 
be the explanation of the shift of spc^ctral iiu(\s in the 
Gepheid variables. Prof. PeiTiiu^ also suggt'sts that 
the planetary nebula? and the 0 ami the* Ji stars 
form a progres.sive series of ol>je<?ts. Tliis, howiW'cr, 
does not seem to harmonise with his <‘on<‘lasion that 
all the planetary nebuke are the relies of former iiox'ie. 
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Research Items. 


New Light on Drake’s Voyage. — Two documents 
discovered by Miss E. G. R. Taylor in the British 
Museum thro’w much light on the plans of Drake’s 
voyage of 1577, One of these documents, reproduced 
in part with an article in the Geographical Journal 
for January, is a draft plan for the voyage. Un- 
fortunately, the document is mutilated, but careful 
examination reveals that the ships were to go and 
return by Magellan’s Straits, that unknown chores 
not in the possession of any Christian prince were to 
be visited, and that the voyage was to be extended to 
30°. Miss Taylor believes that the coast to be exam- 
ined was not that of western America, which was al- 
ready in Spanish possession between 40° S. • and 
35° ]Sr., but that ,of Terra Australis as’**shown on, 
the Ortelius map of 157 0. This coast ran north-west 
from the Strait of Magellan across the Pacific to the 
Moluccas. The second document is John Winter’s 
report made on his return to .England after losing 
touch with Drake in the South Seas. Winter’s report 
shows that the w'esterly winds of the South Pacific 
made a westerly course impossible for him and no 
doubt encouraged Drake to turn north to harry the 
Spaniards and accept the alternative plan of seeking 
for the Strait of iUiian. On his failure to find this 
strait in lat. 48° N., he turned to his original destina- 
tion of the Moluccas. • 

Birds of the Adventure and Beagle, — -When H.M.S. 
Adventure QAid Beagle were sent on a survey to the 
Strait of Magellan in 1826, the officers were instructed 
to collect rare, new, or interesting objects of natural 
history, Capt. King faithfully carried out the order, 
sending a first collection of 78 specimens of birds from 
Rio de Janeiro in 1827, and bringing with him on his 
.return in 1830 a further collection, the numbers of 
which are unknown. These collections contained 
.many new species of birds, and in view of the doubt 
which has existed as to the final resting-place of the 
type specimens, Sui'geon Rear-Admiral J. H. Sten- 
house has given short descriptions of the twenty-one 
specimens now in the Royal Scottish Museum in 
Edinburgh {Scot, Nat.,p. 181; 1929). Seven appear 
to be ty] 3 es or co -types of species described as new, 
but of these three have since been recognised as 
synonymous. 

American Chipmunks. — The “ North American 
Eauna ” series of the Biological Survey of the U.S. 
Department of Agriculture continues its useful course 
wdth a revision of the chipmunks. Some impression 
of the amount of concentrated observation in present- 
day systematics may be gained from the fact that 
Arthur H. Plowell, in waiting this monograph, had at 
his disposal 1349 specimens of one genus with one 
species and 13,205 of another with 16 species. The 
result has been an increase in the number of geo- 
graphical races recognised. Where Tamias, last 
revised in 1886, had tw-o races, there are now five in a 
compact species, and where Eutamias, revised by 
Allen in 1890, had 23 forms, 60 have now been re- 
cognised. Something of the effect of diverse environ- 
mental conditions is suggested by the compactness of 
the eastern genus, and the extraordmary breaking up 
of the western genus into a multitude of forms. 
Interesting accounts are given of burrowing and 
nesting, food-storing and hibernation, breeding and 
feeding habits, and the descriptions of the various 
races are marked by a careful discrimination between 
summer and winter pelages. The chipmunks, parti- 
cularly the western forms of the moimtains and wilder- 
nesses, are of little economic significance, but they are 


familiar to most Americans, since they a}:)proach 
townships and cities with much more freedom than 
the native squirrel of Great Britain. 

Crabs from Panama.— Mr. Lee Boone, member of 
' the research staff of the Tropical Research kStation of 
the New York Zoological Society, describes several 
very rare crabs in his paper “ A Collection of Brachy- 
' ^uran Crustacea from the Bay of Panama and the Fresh 
^ Waters of the Canal Zone ” {Bulletin of the American 
Museum of Natural History, Vol. 58, Art. 11, New 
York, 1929)'.^‘’he crabs were collected by Dr. Willard 
G. Van Name and his party, during a trip to the 
Isthmus of Panama and Pearl Islands in the spring 
of 1926, several hmidreds being obtained, all of- great 
interest. Among other rarities were twu specimens of 
Pitho quinquedentata, one a female "which is the first 
seen, as hitherto only two males were known, and a very 
fine example of the ‘periscope-eyed ’ creh, E^phylax 
dovii, onjd of the Porfunicl£e. New records were ob- 
tained of the large fresh -water crab Pseudoihelphusa 
richmondi showing an extended southern range. In 
this species the young, as in other Potamonidse, are 
like the parent at bjrth, omitting all lar\^l stages; In, 
the present case the abbreviated life-history is prob- 
ably correlated with the fact that in the dry season 
there is frequently no water in the stream beds in 
which the crab makes its "home. The paper is illus-. 
trated by good photographs. ' 

Studies on Pectinaiella. — C. M. Brooks {Proc. Acad, 
Nat. Scri, Philadelphia, voL 81, 1929) records observa- 
tions on Pectinaiella magnifica, the largest of the 
colonial fresh-water Poiyzoa, the colonial mass of 
which sometimes exceeds two feet in diameter. This 
large gelatinous mass is hollow in the centre and there 
live flatworms, protozoa, snails, and Crustacea ; the 
flatworms are especially numerous and their eggs also 
are almost always to be found. The young flat- 
worms appear about the time the statoblasts of 
Pectinaiella break open and they devour the polypides 
in large numbers. The formation of statoblasts in 
Pectinaiella begins in early autumn and continues 
until stopped by cold weather. The statoblasts are 
the chief means of distributing the species. "When 
they first appear they are covered with a layer of jelly 
which prevents them clinging to the parent colony 
and they are readily dislodged and swept away by 
currents in the water, the zone of air-filled cells keep- 
ing the statoblast afloat. The covering of jelly soon 
decays and the hooks then exposed attach the stato- 
blast to floating debris or to other objects. The 
statoblast develops steadily from the time it is fully 
formed until the poiypide is produced, but the rate of 
development depends largely on the temperature. 
The author adds details of the anatomy of the poiy- 
pide and states that scattered through the mass of 
food in the stomach are large nuclei, vacuolated and 
in degeneration, of cells which have migrated from the 
wall of the stomach possibly to aid in digestion. 

Errors in Precise Levelling. — Apart from move- 
ments of the earth’s crust, considerable errors in 
precise levelling may occur in several ways. Move- 
ments of the peg or bench mark during the night or 
between successive seasons is a source that cannot 
always be obviated. The small but appreciable error 
due to the use of wooden staves is to be prevented 
in the survey of India in future by the use of invar 
staves. Irregular refraction may be serious on a long 
continuous gradient. Lastly, the crossing of wide 
unbridged rivers involves a great loss of accuracy. 
In Professional Papers, No. 22, Survey of India, 
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CJapt. G. Bomford discusses the errors connected with 
the la, St three sources. Recommendations are made 
for levelling across iinbridged rivers in the primary 
net. Micrometer eyepieces should be used. Cross- 
ings should be made at a number of sites covering 
some miles of the banks. Sites below river junctions 
should be avoided. Directions are given for the use 
of sites in the middle of the river when the width 
renders this necessary. The j)aper discusses many 
points of great importance. 

Properties of 6-Particies. — Collisions between (S-par- 
tieles and electrons or atomic nuclei are less easy to 
study than those of a-particles, but two recent in- 
vestigations indicate that the correct laws of inter- 
action have yet to be derived theoretically. One 
paper on this subject appears in a recent issue of the 
A'mialen der Physik (Ko. 7), by O. Klemperer, and 
deals with the scattering of electrons with energies 
equivalent to 9 kilovolts and 18 kilovolts respec- 
tively. These were drawn from a hot filament, and 
exainined by a Geiger electrical counter after passage 
through thin films of eelhiloid, beryllium, or alu- 
minium ; their angular distribution could not be 
reconciled with any of the usual laws which were 
tried. The other paper on the same subject is by E. 
J. Williams and F. R. Terroux, in the January issue 
of the Proceedings of the Royal Society, and is con- 
cerned with the tracks of rather faster /S?-particles in 
a Wilson cloud chamber. The results show that the 
classical theory gives only the order of magnitude 
both of the primary ionisation produced and of the 
frequency of production of branched tracks, the ob- 
served values being appreciably greater than the 
classical values, and following moreover a different 
law* of variation with the velocity of the particle. 
The deflection of the /3 -particles in branch collisions 
does correspond, however, approximately to the 
momentum of the branch, contrary to the results 
found by Prof. C. T. R. Wilson for slower rays. 

Radioactive Constants. — The question of the in- 
variability of the decay constants of radioactive 
elements has been discussed by Mme. P. Curie in two 
papers in the September number of the Journal de 
Physique, In the first of these, commenting on a 
previous paper by L. Bogojavlensky (see ISTATtiBE, 
June 8, 1929, p. 872), she points out that very strin- 
gent precautions must be observed before the exist- 
ence of any change in a constant with position on the 
earth’s surface can be regarded as established. In 
the second, she describes briefly a number of experi- 
ments which have been made by her, or under her 
direction, in attempts to influence the normal course 
of radioactive disintegration. These have been made 
upon radium, radon, and polonium, by exposure to 
various types of radiation, and although some of the 
observations have still to be accotmted for in detail, 
Mme. Curie believes that in no case do the results 
obtained furnish any certain evidence of departure 
from the generally accepted laws. 

Electrons and Protons. — A theory of positive elec- 
tricity has been put forward by Dr, P. A. M. Dirac in 
the January number of the Proceedings of the Royal 
Society . The relativity quantum theory of an electron 
leads to a wave equation which possesses solutions 
corresponding to negative energies- — the energy of 
the electron of ordinary experiment being reckoned 
as positive — and although there are serious difficulties 
encountered in any immediate attempt to associate 
these negative states with protons, the existence of 
positive electricity can be predicted by a fairly direct 
line of argument. Since the stable states of an elec- 
tron are those of lowest energy, all the electrons 
would tend to fall into the negative energy states — 
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with emission of radiation — were it not for the Pauli 
exclusion principle, which prevents more than one 
electron from going to any one state. If, however, it 
is assumed that “ there are so many electrons in the 
world that ... all the states of negative energy are 
occupied except perhaps a few . . it may be sup- 
posed that the infinite number of electrons present in 
any volume will remain undetectable if imiformly 
distributed, and only the few ‘ holes or missing 
states of negative energy will be amenable to observa- 
tioxi. The step is then made of regarding these ‘ holes ’ 
as ‘ things of positive energy ’ which are identified 
with the protons. A difficulty now arises in ordinary 
electromagnetic theory which apparently has to cope 
with the presence of negative electricity of infinite 
density ; this is xnet by supposing that for ordinary 
purposes volume-charges must be measured by de- 
partures from a ‘normal state of electrification 
which is “ the one where every electronic state of 
negative energy and none of positive energy is occu- 
pied.” The problem of the large mass of the proton, 
as compared with that of the electron, is not dis- 
cussed in detail, but a possible line of attack is indi- 
cated. Dr. Dirac has included the minimum of 
mathematical analysis in this paper, which can be 
followed in all essential points by anyone acquainted 
with the principles of the quantum theory. 

Relation between Specific Heat and Temperature. — 
The Atti della Pontificia Accademia delle Scieftze 
{Nuovi Lincei) for 1929 contains a communication by 
A. Denizot on a relation existing between specific heat 
and temperature. This author has previously directed 
attention to the formula, c = n log T, according to- 
which the specific heat is proportional to the log- 
arithm of the absolute temperature. This expression 
is purely empirical and holds only for solid elements. 
If the values of a are plotted as ordinates against the 
atomic numbers N as abscissae, a curve is obtained 
which is probably continuous under certain conditions 
and extends at one end to sodium ( Y 1 1 ) and lithium 
(N 3), and at the other to bismuth (N 83). There is, 
however, a gap left by the rare earth elemcmts {N 56-72), 
and the values for boron, potassium, and nickel do not- 
fali on the curve. Although no theoretical foundation 
exists for the curve, yet the marked agreement shown 
between the calculated and observed values of tlie 
specific heats for most of the elements seems to justify 
its use for calculating the s^xecific heats of the rare 
earth elements, zirconium, etc., and also the atomic 
weights of the recently discoveied elements, masurium, 
fiorentium, and rhenium. 

Gibbs’s Absorption Equation. — ^The December num- 
ber of the Joimial of the American Chemical Society 
contains a paper by McBain and Du Bois in which 
experiments on absorption in a li(|ui<l gas interface, 
supplementing those already noticed in Xatuke 
(120, p. 819; 1927) are described. The results, it is 
claimed, support the conclusion arrived at in the 
earlier experiments that the surface of an oixl inary 
solution is a miimolecular surface layer of orientated 
molecules which serve as points of support for the 
growth of chains of orientated molecules relatively 
far into the solution, such chains being evanescent, 
constantly breaking up as a result of tliermal vibra- 
tions and constantly being replaced. The absorbed 
amount can be several times tViat which is compatible 
with the well-known ecpiation of thbbs. When a 
bubble passes through a solution of a sim]>ie substance, 
it can carry with it from two to eight times as rnudi 
solute as is predicted by that equation, and from two 
to four times that which can be accommodated in a 
monomolecular film of closely ].)aeked, vertically 
orientated molecules. It is suggestt^d that the use of 
Gibbs’s equation to calculate absorption is artificial. 
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Insects Infesting Stored Cacao.^ 


rpHE Empire Marketing Board, in establishing a 
-i Committee on Infestation of Stored Products, 
lias recognised the importance of dealing with the 
losses, occasioned both in transit and storage, by 
insect and other damage to a wide range of foodstuffs. 
By means of a series of grants made to the Imperial 
College of Science, the Board has enabled that 
institution to establish at Slough a special laboratory 
for stored products research. At present, attention 
is being mainly concentrated on the insect problems 
affecting cacao and dried fruits, and on fungus damage 
to cacao and copra. This work is under the general 
direction of Prof. J. W. Miinro, and, as experience 
and facilities increase, it will doubtlessly embrace the 
study of other stored products in addition to those 
mentioned. 

A repoib on insect infestation conditions prevailing 
in cacao stores in certain of the London docks and 
wharves, has been prepared for the Marketing Board’s 
Committee on Stored Products by Messrs. J. W. 
Munro and W. S. Thompson. This shows that the 
prevention and control of the losses at present occa- 
sioned by cacao insects can only be attained by co- 
operation on the part of all concerned, since the 
infestation occurs throughout all stages of the cacao 
industry. 

The problem of insect infestation in stored cacao 
has three main aspects, namely, {a) in the exporting 
country ; (6) in wharves and warehouses of the im- 
porting country ; and (c) in the cocoa and chocolate 
factories of the importing country. Cacao insects, 
for example, may enter the produce in the exporting 
country and their descendants eventually become 
transferred to chocolate factories far inland in the 
importing country. ‘ This may result in the occur- 
rence of such insects in boxes of manufactured 
chocolates which may thus reach the consumer. 
Furthermore, certain cacao insects may affect other 
products stored in proximity to cacao and considerably 
reduce the value of such products. 

The chief insects infesting cacao belong to three 

^ “ Report on Insect Infestation of Stored Cacao.” Prepared for the 
Empire Marketing Board’s Committee on Infestation of Stored Pro- 
ducts by J. W. Munro and W. S. Thomson. (London : H.M. Stationery 
dffice, 1929.) Is. Qd. net. 


species. The moth 3phestia elutella Hb. is the most 
important, and its larvjB attack not only cacao-beans 
but also a great variety of other stored products, 
including biscuits, figs,' chocolate, many kinds of 
grain, dried fruits, etc. It is, consequently, an 
insect of great economic significance and is* very 
widely distributed. The larvae of another small 
moth, Corcyra cephalonica Staint., are less harmful, 
since they only occur in small numbers. Like the 
preceding species, it has become widespread, although 
it was probably originally a pest of rice and has 
later taken to living on other products. The third 
species is the Anthribid beetle Arcecercus fasciciilattm 
De G., the laiwae of which eat out the endosperm of 
the cacao beans. It is more especially an enemy of 
nutmegs, and only apjiears to be a serious cacao pest 
in the Gold Coast. 

The results of Messrs. Munro and Thomson’s in- 
vestigations in London docks and warehouses show 
that the above species of insects are all found infesting 
the cacao on arrival from overseas. Cacao received 
from all exporting countries indicates that infestation 
takes place in those countries, and if remedial and 
control measures are to be effective they must be 
carried out at the sources of the trouble. In Great 
Britain it is obvious that whatever measures may be 
taken to clean up infected buildings, the latter will 
be liable to become reinfested from fresh cargoes 
constantly coming in from abroad. 

Special attention is being given to the Ephestia in 
order to ascertain the life-cycle and behaviour of 
the insect under varying warehouse conditions. Its 
responses to heat, cold, fumigants, and other treat- 
ments are being tested, and various experiments have 
been, and are being, conducted relative to the de- 
infestation of affected buildings where consignments 
are housed. Under present conditions, clean cargoes 
stored in the warehouses are open to attack, and it is 
evident that the problem requires concerted action 
both by the exporting and importing countries. 
These facts are fully recognised, and there is little 
doubt that now investigations have been initiated, 
we can look forward to a solution of at least some of 
the outstanding problems. A, T>,1, 


Field Strength in Broadcasting and Receiver Efficiency. 


I JST connexion with the field strength produced at 
various places by a broadcasting aerial, the paper 
on signal strength, by J. H. Reyner, published in the 
Journal of the Institution of Electrical Engineers for 
January, will be found of interest. Measurements 
were made in Cornwall of the field strength due to 
the broadcasting station 5XX at Daventry by means 
of a simple portable equipment consisting of a 
screened local oscillator and a sensitive micro- 
ammeter. 

This equipment enabled the actual pressure in 
millivolts set up in a portable experimental aerial by 
the radiations from 5XX to be accurately measured. 
The effective height of the aerial being known, it was 
possible to convert the readings into field strength 
values' in millivolts per metre. 

The first set of readings was taken at selected 
points in Cornwall. The contour lines obtained 
seemed to indicate that the coast-line was exercising 
a marked absorbing effect, the field strength at 
Plymouth and Newquay being only about one-third 
that at Launceston. In the Perranporth district, the 
field strength on the coast-line was only about half 
that on the hill -top about two miles inland. The 
masts of the Bodmin beam station were visible from 
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the hill-top and this suggested that it possibly east a 
radio shadow. Subsequent experimental results 
afford strong evidence of this shadow. 

The region of bad reception extends almost in a 
direct line from Daventry through Bodmin as far as 
Redruth, the distance between the latter two towns 
being about 25 miles. Surrounding this area of low 
signal strength is a ridge of good reception. For 
example, as one goes out towards the coast from 
Truro, the signal strength first rises on either side and 
then falls rapidly as the coast -line is approached. 
The Bodmin beam station was erected some years 
ago, but no complaint seems to have been made 
hitherto of any shadow being cast by it- 

There is little doubt that with an accurate method 
of measuring how a radio receiving set fulfils its 
functions there would soon be a great improvement 
in their design. Now that the field intensity of the 
radiation from a broadcast station can be readily 
measured, simple methods of testing sets experi- 
mentally will most probably soon be devised. 

In a paper read to the Institution of Electrical 
Engineers on Jan. 15, H. A. Thomas, of the National 
Physical Laboratory, gave a method of measuring the 
overall efficiency, of a receiver. The ultimate aim of 
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nil mpasurements of the constituent parts of a re- 
ceiver is to obtain the relationship 

smnlied to it and the output it gives. Th^ is tne 
S frnportant of the tests, but it is most difficult to 

°1fm"thrteSuse was made of the screened 
The apparatus described covers a wave-length range 

from 5 metres to 30,000 metres. _ 

• results of tests on four receivers of widely 

different type are given. The experiments show that 
the overall properties of any receiver can be specified 
when the input voltage required at a definite modula- 
liorperLSage to produce a definite standard out- 
put signal is known at all wave-lengths within the 
Lsired range. The selectivity of the receiver is the 
variation of the sensitivity in the neighbourhood of 
certain fixed wave-lengths. The distorting Pr°P®^ 
in the audio frequency stages have also to be measured. 
Tf it is onlv desired to determine the range of a receiver 
with respect to a particular transmitting station 
rharaotoistic curves suffice. The wk earned out 
has been done for the Radio Research Board. 


T 


Fishery Investigations off Iceland. 

iHE Scientific Report of the North-Western Area 
Ghmmittee for 1926-27 (Rapport Atlantique, 
secteur Nord-oiiest, 1926-27. Conseil Permanent 
International pour I’Exploration de la Mer. May 
19291 bv Prof. Jobs. Schmidt, contains four papers, 
the first and fourth on the haddock and plaice re- 
sneotively, the second and third being shorter papers 
dealing with bottom faunas, by R. Spark, and_ the age 
composition of the stock of cod in East Iceland fjoids, 
bv Arni Fridriksson. 

Dr. Harold Thompson’s work on the haddock, 
“ General Features in the Biology of the HaBdock 
(Gadus cBglefmiia L.) in Icelandic Waters in the Period 
1903-1926 ”, and Dr. A. Vedel Tanmg s Plaice In- 
vestigations in Icelandic Waters % are both of great 
importance. These works deal with the stock on the 
feeding grounds, age composition, rate of growth, and 
various biological considerations. Both fishes inhabi 
natural sub-areas of the Icelandic p a ®^n- ' 

haddock, two main regions are differentiated, one to 
the north and east where the coasts are exposed to the 
polar current, and one to the south and west 'which 
is exposed to the warmer Atlantic stmam, spawning 
taking place in this warmer region with a maxim^ 
in April, the fish being larger at the same age than 
those from the north-east. It is, however, only the 
bottom stages of the haddock which are here de- 
scribed, as Sie eggs and larval forms have been fully 
dealt with by Johl Schmidt (Cons. Internat. Rapp, et 
Proc Verb., vol. 10, 1902-7, No. 4). The otter trawl 
is shown to he efficacious and trustworthy for sampling 
the haddock shoals. Growth rates are calculated 

from the annual .zones in the scales. _ 

It is assumed, and the assumption is confirmed by 
biological evidence, that the Icelandic haddock are 
a self-contained stock cut off from interchange with 
those of other grounds by deep water. The first-year 
haddock, the product of the spawning^ s^on, like 
those in the North Sea, probably remain in fairly deep 
water, later moving nearer the coast for feeding. 
Except the Faroe haddock, those from Iceland grow 
more rapidly than any in the East Atlantic. It is 
thought that the feeding conditions probably account 
for this, although so far only a beginning has been 
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made in research of this kind. Sand-eel is shown to 
be largely eaten and rapid growth is then effected. 
The Icelandic haddock spawn at an age of a* least one 
year older than is the case with those from the North 

^^Dr A Vedel Taning’s work on the plaice deals With 

spawning and larval forms as well as with the adults. 
Smwning continues from Februaiy until May with a 
maximum in March and April and takes place chiefly 
in the warmer water of the south and west, the late 
spawning having a great influence on the rate of 
growth. The maximal growth is found on the western 
part of the south coast. There is a marked decline 
in the growth along the south coast round to the east 
coast coinciding with the fall of temperature. Tem- 
perature and length of summer are ®hown to be of 
vreat importance for the rate of growth im the plaice 
fn Icelandic waters, and probably these factors in- 
fluence the rate of growth of plaice piera ly. Unlike 
the haddock, the Icelandic plaice has a higher total 
number of vertebr® than other known forms, and also 
varies much in this respect in the Icelandic area itself. 


University and Educational Intelligence. 

Cambridge. — The Gordon Wigan Prize in ch^istry 
for 1929 has been awarded to C. G. Lyons, Trinity 
Hall, for a dissertation entitled “Thin hilms, their 
Properties and Structure ”. ■ 

Applications for the J ohn Lucas W alker studentship, 
the holder of which has to devote hirnself to original 
research in pathologjy are invited and should be sent 
before July 1 to the professor of pathology. The 
studentship is of the annual value of £300 and is 
tenable for three years. Apphcations for the Gwy- 
naeth Pretty studentship, the holder of which has to 
devote himself to original research in the etiology, 
pathology, and treatment of disease, are also invited ; 
they should be sent before July 1 to the professor of 
pathology. The studentship is of the aiiniia! value oi 
£200 and is tenable for three years. - 

The managers of the Nita King Research scholarship 
for the encouragement of original research m the 
etiology, pathology, and prevention of fewers, lu'^me 
applications from candidates ; these should reach the 

professor of pathology before Feb. 28. _ 

The ffoveniing body of Emmanuel College uwites 
applications for "a research studentship which lyill be 
aw^irded in July next. Applications (witli evidence 
for a proposed course of research) must reach the 
Master of Emmanuel College not later than June .10. 
Preference will be given to candidates who have 
already completed one but not more than two years 
of research. The studentship has a niaximiim annual 
value of £150, and is normally held for two j’ears. 

Leeds — M. G. B. Hownrth, senior re.search assist- 
ant on the staff of the Joint Research Cunuiuttcc of 
the Institution of Gas Engineers and the I luversity of 
Leeds, has been appointoil chief chenust to tla^ Aew- 
castle-upon-Tyne anti Gateshead Gas t oinpiiny. Mr. 

Howarth was awarded a Umvcrsityscluilarshipiu D-O, 

and since then has had varied research experience oii 
the works and in the laboratory at Birtniugham and 
Leeds, dealing with blue and carburetted water gas 
plants, waste heat boilers, aeration oi burners, and the 
products of combustion of gas appliances. 


‘ Parent-Tb.a.CHER ’ associations have been at work 
in tlie United States for more than thirty year-s, 
striving to bring about closer co-oiieration between 
home and school. No .similar movement elsewhere 
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has attained the volume represented by the member- 
ship roll of a million and a half of the National 
Congress of Parents and Teachers of the United 
States, entirely independent, as it is, of State direction. 
In 1927, however, sufficiently widespread interest had 
been aroused in other countries to justify the organisa- 
tion of an International Federation of Home and 
School. This was accomplished at Toronto in con- 
nexion with a meeting of the World Federation of 
Education Associations, the declared object being 
“ to bring together for conference and co-operation 
all those agencies which concern themselves with the 
care and training of children in home, school, and 
community ; and with the education of parents to 
meet these responsibilities”. Twenty -two countries 
are represented on the board of management, the 
first action of which was to undertake a survey of 
the present situation. Some of the salient features 
revealed by reports received from thirty-three 
countries are recorded in an article by the president 
of the Federation, published in the November issue 
of School Life, the organ of the United States Office 
of Education. From this we learn that next in size 
and seniority to the American Congress of Parents 
and Teachers is a West Australian federation, which 
concerns itself specially with the provision of playing 
fields and other matters of importance to the physical 
welfare of school children. The movement was 
introduced into Canada in 1916 and quickly spread 
from Ontario to other provinces. Here, too, special 
emphasis is laid upon irhprovement of school con- 
ditions affecting the health of pupils. In almost every 
country of Europe systematic attempts are, it is found, 
in progress to establish conscious community of 
purpose and co-operation in home and school. 

The International Federation of University Women 
celebrated its tenth anniversary and held its fifth 
conference at Geneva last August. Some five hundred 
delegates from thirty -one national associations were 
present. Among the matters discussed in the course 
of the proceedings, which lasted seven days, was 
“ The Value of Hesearch Madame Ramart-Lucas 
from the Sorbonne contributed a survey of “ The 
Creative Effort of the Chemists ”, and Dr. Luise 
Lammert, who, after a year of study in Australia as 
holder of one of the Australian university women’s 
fellowships, is working at the Leipzig Meteorological 
Institute, gave an accoimt of solar radiation observa- 
tions, including her own researches in Australia. The 
Federation’s project for the establishment of inter- 
national fellowships has not hitherto met with the 
eneouragement it seems to deserve, the capital, con- 
tributed by eighteen associations, amounting to less 
than £4000, whereas the sum required to endow one 
fellowship is £5000. The Carnegie Endowment for 
the Promotion of Peace has marked its appreciation 
of the Federation’s efforts by granting 5000 dollars 
to be used for travelling expenses. Among resolutions 
adopted at the conference was one providing for 
assistance in the translation of scientific works. A 
scheme was formulated for utilising and co-ordinating 
for this purpose the linguistic and technical knowledge 
of the Federation’s members. In that part of the 
conference report relating to the work of the various 
national associations, their activities are described 
under the following heads : encouragement of in- 
dependent research work, stimulation of interest in 
national and municipal policy, social service, in- 
telligence service, assistance towards finding employ- 
ment, facilities for social intercourse, educational and 
cultural work, and other activities. The headquarters 
of the Federation are at Crosby Hall, Cheyne Walk, 
London, S.W. 3. 
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Historic Natural Events. 

Feb. 2 , 1282 . Severe Winter. — -Stow records that 
“From Christmas to the Purification of our Lady 
[Feb. 2] there was such a frost and snow as no man 
living could remember the like : wherethrough five 
arches of London Bridge were borne downe and 
carried away by the streame ; and the like hapned to 
many other bridges in England. And, not long after, 
men passed over the Thames between Westminster 
and Lambeth dryshod.” The frozen Thames was 
used as a highway, and the damage to the bridges 
was caused by the break up of the ice. The winter 
was also severe in Europe, and at the end of February 
such heavy snow fell in Austria that many houses 
could scarcely be seen. The melting of the snows 
caused great foods, and Paris was inundated by the 
Seine. 

Feb. 2 , 1887 . Drought. — In January 1887 a great 
area of high pressure lay over Europe, and in Feb- 
ruary this moved westward over England. In London 
a drought began on Feb. 2, the first of 17 consecutive 
days without rain. In March the anticy leone moved 
still farther west, and until the end of August with 
few interruptions pressure remained abnormally high 
over the Atlantic west of Ireland. The year 1887 
I was consequently very dry ; over the British Isles as a 
whole the rainfall was the smallest on record since at 
least the beginning of the nineteenth century, though 
in south-east England the drought was less severe 
than in 1921. The level of Lake Derwentwater fell 
lower than ever previously recorded ; at Maresfieid, 
Sussex, threepence a pail was paid for water, and at 
Langho, near Blackburn, water was brought in cans 
like milk and strictly rationed by the station-master. 

Feb. 4 , 1579 . Snow. — Holinshed records that on 
Feb. 4, and the following night “ fell such abundance 
of snow, that . . . in the morning, the same snow 
was found in London to lie two foot deep in the 
shallowest and otherwise, being driven by the wind 
very boisterous in the northeast, banks one ell or a 
yard and a half deep. In the which drifts of snow, 
far deeper in the comitry, many cattle, and some men 
and women were overwhelmed and lost. It snowed 
till the eighth day of that month, and freezed till the 
tenth, and then followed a thaw with continual rain a 
long time after, which caused such high waters, and 
great floods, that the marshes and low grounds being 
drowned for the time, and the water of the Thames 
rose so high into Westminster Hall, that after the fail 
thereof, some fishes were found to remain in the said 
hail.” 

Feb. 5 , 1783 . Earthquake. — The series of great- 
Calabrian earthquakes beginning on Feb. 5 are of 
interest as the first to be carefully studied. There 
were six great shocks, the strongest being those of 
Feb, 5 and Mar. 28. The meizoseismal areas were 
all small, one town being ruined, while another a few 
miles away escaped damage. Besides being shallow, 
the focus oscillated to and fro over a distance of 60- 
miles from Messina to Girifalco. By Oct. 1786, 1186 
after-shocks were felt at Monteleone. 

Feb. 5 and 7 , 1892 . Low Temperature. — The lowest 
temperature ever recorded on the earth’s surface was 
-90° F. at Verkhoyansk, Siberia, 200 miles from the 
mouth of the Lena River. 

Feb. 7 , 1921 . Drought. — From February to October 
1921 barometric pressure was above normal over the 
whole of Europe except the north of Scandinavia, over 
the United States, and most of Asia. These nine 
months, and the year as a whole, were exceptionally 
dry over a large part of the northern hemisphere. 
In London, the drought began on Feb. 7, and no* 
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appreciable rain fell until Feb. 25. The year was not 
es;peciall.y dry in Scotland and Ireland, but in England 
it was tlie driest since at least .the beginning of the 
nineteenth century ; in parts of east Kent the rainfall 
was less than half the average, and at Margate the 
total rainfall for the year was only 10 inches. In 
July the flow of the River Thames at Teddington fell 
to less than one- third of the normal July flow. In 
western Europe the drought was equallj^ severe ; in 
Belgium and northern France it was without pre- 
cedent in historic times, Switzerland and northern 
Italy suffered severely, and in the Trentino the water 
of one of the lakes fell so loxv that a small island 
appeared for the first time since the great drought of 
1806. In Russia the harvest failed, causing wide- 
spread famine and many deaths. 

Feb. 8, 1843. Earthquake. — By the destructive 
earthquake of Guadeloupe, Pointe-^-Pitre, the prin- 
cipal town and port of the island, was reduced to a 
heap of ruins. The shock was felt in Barbados and 
along the coast of British Guiana, so that the disturbed 
area must have contained at least one million square 
miles. The wharves of Pointe-4-Pitre subsided 
throughout their length, in one place by about a foot. 


Societies and Academies. 

London. 

Royal Society, Jan. 23. — Lord Rayleigh: Normal 
atmospheric dispersion as the cause of the ‘ Green 
flash ’ at sunset, with illustrative experiments (see 
Nature, Jan. 25, p. 144). — F. W. Aston : The photo- 
metry of mass-spectra and the atomic weights of 
krypton, xenon, and mercury. The relative abundance 
of isotopes can be deduced from the photometry of 
their lines in mass-spectra with sufficient accuracy 
for a preliminary survey. Numerical results are 
given for the six isotopes of krypton, nine isotopes of 
xenon, and seven isotopes of mercury. The ‘ isotopic 
moment ’ of an element is defined and its value given 
for these three elements. Atomic weight of mercury 
■determined from the abundance results is in good 
accordance with the accepted value ; those for 
In’ypton and xenon suggest that those deduced from 
the densities are about 1 per cent too low. — P. A. M. 
Dirac ; A theory of electrons and protons. It is 
proposed that nearly all the states of negative energy 
are occupied, so that an electron in a state of positive 
energy cannot jump into them, by the exclusion 
principle. A state of negative energy that is not 
occupied may then be identified as a proton, as it will 
appear to have a positive energy and positive charge 
{see also p. 182). — R. V. Southwell and L. Chitty : On 
the problem of hydro-dynamic stability ( 1 ). The paper 
deals with stability of steady shearing motion in a 
viscous fluid. The method of normal co-ordinates 
appears to be satisfactory for infinitesimal disturb- 
ances. Within the range of ‘ Reynolds’ number ’ 
covered, all normal disturbances have a decreasing 
time-factor, which depends on Reynolds’ number in 
an extremely complicated way. The looped diagrams 
representing this dependence have no counterpart in 
ordinary problems of vibration theory.— -T. E. Stern : 
Borne remarks on the conduction of electricity in 
metals and uj^on allied phenomena. There are two 
classes of phenomena : (1) Those associated with the 
flow of electricity in closed circuits, to be investigated 
only by making use of transport theories ; and (2) 
those associated with insulated conductors, to be in- 
vestigated by general equilibrium theories. Various 
consequences of this difference — such as difference 
between cooling effects of evaporation of electrons 
from insulated and from uninsulated conductors — are 
investigated. Special phenomena arising in case of 
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non-isotro|)ic conductors are considered. — A. Harvey : 
The Zeeman effect in the band spectrum of helium (2), 
Estimates are given of magnitudes of (unresolved) 
Zeeman patterns in He^ bands of type — ^2P ’TI. 
Effects are widely different for different initial terms 
De, Dir, and PA, and appear to be closely related to 
uncoupling of electronic orbital angular momentum P 
from the inter -nuclear axis. A few observations on 
the singlet system were possible, results being gener- 
ally similar to those for the triplet system. 

Geneva. 

Society of Physics and Natural History, Oct. 24. — 
T. Tommasina : Experimental proof, in the heat 
radiation, of dynamic ultra-red rays. A double radio- 
meter, revolving in opposite directions, is placed under 
a triple glass wall, in order to eliminate the direct 
action of heat. With a previously heated pad of cloth, 
or piece of wood charcoal, coke, or anthracite, there is 
an immediate rotation of the vanes. The author con- 
cludes from this that heated black bodies emit pene- 
trating radiations. — R. Matthey : The chromosomes 
of saurians. The author has established the chromo- 
some formula of ten species, representing eight 
families. A classification based on the chromosome 
formula fits in fairly well with modern systernatics. — 
E. Briner and A. Rivier : The chemical action of electric 
discharges ; the influence of the electrodes on the jpro- 
duction of nitric oxide by the are. Relying upon elec- 
tronic theories, more especially on the laws regulating 
the electronic emission of solid bodies, the authors have 
realised, using appropriate material for the electrodes, 
marked improvements in the chemical yield of the elec- 
t trie arc in the fixation of nitrogen in the form of oxide. 

Nov. , 7.— E. Cherbuliez and St. Ansbacher : The 
physiological presence of copper in certain organs in the 
higher animals. A very exact method of estimation 
has shown the presence of copper in the organs of the 
higher animals. The liver and the spleen are much 
richer in this element in the newly born than in the 
adult ; in the tuberculous guinea-pig the proportion 
of copper is increased in the liver and reduced in the 
spleen. These facts suggest a hitherto unsuspected 
physiological rdle for copper. — G. Tiercy : Generalisa- 
tion of the Plantamour method for the measurement 
of the error of compensation of chronometers. The 
Plantamour method, applied at Teddington, Besant^ton, 
and Geneva, has been proposed by Plantamour for 
the case of three thermal periods. The author shows 
that it also applies in a very simple manner to the 
case of n periods. — -R. Wavre : Compiernent to the 
theory of planetary figures. The autiior, by a rigorous 
and short method, had obtained a system of theo- 
retical relations giving the free surface of fluiti stars 
in slow rotation. Wishing to pass from theoxy to 
practice, he puts these relations in a form directly 
utilisable in geodesy, making evident the quantities 
physically measm’abie. The results obtained suggest 
that an agreement is possible between the geodesic 
measurements and the value of a certain constant 
furnished by the precession of the er(uinoxes. 

Leningrad. 

Academy of Sciences {Coniptes remhis. No. 19). — 
E. Selivanova ; Ooelanthus i^ubtilis (Tratt.) Beidal. 
This grass, known hitherto from a few localities in 
western Europe, Siberia, and North America, has been 
found by the author near the river Volchov, in the 
Novgorod province of European Russia. — P. Piatkov : 
Botanical and soil investigations on Novaya Zomlya, 
in the area of the polar geophysical observatory 
‘Matochkin Shar’, during 1927-1928. A brief pre- 
liminary account of the investigations. — A. N. Labunt- 
sov : The deposits of molybdenite in the Khibin tundra. 
A description of the deposits is presented. 
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Official Publications Received. 

British. 

South Australia : Department of Miiie.s. Mining Review for the Half 
year ended June 30th, 1929. (No. 50.) Fp. 105 + 4 plates. (Adelaide; 
Harrison Weir.) 

The Medical and Scientilic Archiv^es of the Adelaide Hospital. No. 8 
(for the Year 1928). Pp. 81. (Adelaide ; Harrison Weir.) 

Institute of Industrial Administration. Examination Scheme for the 
Diploma of Industrial Administration. December 1929 edition. Pp. 10. 
(London.) 

Department of Agriculture, New South Wales. Veterinary Besearch 
Report, 1927-28. (No. 5.) Pp. 124 + 12 plates. (Sydney, N.S.W. : Alfred 
James Kent.) 

Transactions of the Mining and Geological Institute of India. Vol. 24, 
Part 2, December 1929. Pp. 79-222+ plates 4-14. (Calcutta.^ 4 rupee.s. 

Memoirs of the Indian Museum. Vol. 9, No. 4 ; An Aid to the Study of 
Hamilton Buchanan’s “ Gangetic Fishes ”. By Dr. Sunder LalHora. Pp. 
1159-192 + plates 13-23. 2.10 rupees; 4.s-. 9d. Vol. 10: The Gopepoda of 
Indian Seas— Calanoida. By Lieut. -Col. R. B. Seymour Sewell. Pp. 221, 

S. 2 rupees ; IBs. 9d. (Calcutta; Zoological Survey of India.) 

Records of the Indian Museum. Vol. 31, Part 4, December 1929. Pp. 
259-334+ plates 12-15. (Calcutta: Zoological Survey of India.) 2.12 
rupees ; 5.?. 

River Moriston. Report on River Flow, July to September 1929. By 
W. N. McClean. (River Flow Records, Ness Basin.) Pp. 4+3 tables. 
(London : River Flow Records.) Is. 6(1 
Torquay Natural History Society. Transactions and Proceedings for 
the Year 1928-9. Vol. 5, Part 3. Pp. 175-258+3 plates. (Torquay.) 

Journal of the Royal Microscopical Society. Series 3, Vol. 49, Part 4, 
December 1929. Pp. xvi + 319-496. (London.) 10«. net. 

Air Ministry : Aeronautical Research Committee. Reports and Memo- 
randa. No. 1207 (Ae. 368) : Wing Flutter as Influenced by the Mobility 
of the Fuselage. By R. A. Frazer and W. J. Duncan. (T. 2677 : T. 2741 : 

T. 2746.) Pp. 33. (London: H.M. Stationery Office.) Is. 3d. net. 
University College and University College Hospital Mtdical School, 

London. The Second Rickman Godlee Lecture. Natural History: the 
Pleasure and Purpose of Observation. Delivered by the Rt. Hon. the 
Viscount Grey of Fallodon in the Great Hall of the College on Thursday, 
Yth November 1929. Pp. 82, (London : University College Publications 
Secretary.) 1.9. 

The Gardens’ Bulletin, Straits Settlements. Vol. 6, Part 1, December: 
On Chinese Medicine ; Drugs of Chinese Pharmacies in Malaya. By 
Dr. David Hooper. Pp. 16^3. (Singapore: Botanic Gardems.) 2.50 
dollars. 

Government of India: Department of Industries and Labour (Public 
Works Branch). Irrigation in India : Review for 1927-28. Pp. 37. 
(Calcutta ; Government of India Central Publication Branch.) 14 annas ; 
Is. 6d. 

Foreign. 

Proceedings of the United State.s National Museum. Vol, 76, Art. 11 : 
Revision of the Two-winged Flies of the Genus Coelopa Meigen in North 
America, By J. M. Aldrich. (No, 2808.) Pp. 6. Vol. 76, Art. 12: Two 
New Species of Trematodes of the Genus Parametorehis from Fur-bearing 
Animals. By Emmett W. Price. (No. 2809.) Pp. 5. Vol. 76, Art. 15: 
New Genera and Species of Muscoid Flies. By J. M. Aldrich. (No. 2812.) 
Pp, 13. VoL 76, Art 20: Notes on the Muscoid Flies of the Genera 
Opelousia and Opsodexia with the Description of Three New Species. By 
H. J. Eeinhard. (No. 2817.) Pp. 0. (Washington, D.C. : Government 
Printing Office. ) 

Report of the Aeronautical Research Institute, T6ky6 Imperial Univer- 
.sity. No. 51 : Air Flow through Suction Valve of Conical «eat. Part 2: 
Analytical Investigation. By Keikiti Tanaka. Pp. 361-424. 0.70 yen. 

No. 52 : Application of the Inverse Wiedemann Effect to Torque Measure- 
ments and to Torque Variation Recordings. By Tatuo Kobayasi, assi.sted 
by Kiumatii Simamura and Tatuo Koyama. Pp. 425-445. 0.35 yen. 

(Tokyo ; Koseikai Publishing House.) 

Instituts .scientifiques de Buitenzorg : “’s Lands Plantentuin 

Treubia : reeucil de travaux zoologiques, hydrobiologiques et oceano- 
.graphiques. Vol. ll, Livraison 2, Novembre 1929. Pp. 155-.300. (Buiten- 
zorg : Archipel Drukkerij.) 2.50 f. 

Cornite International des Poids et Mesures. Proces-verbaiix des 
seances. Deu.vierne serie, Tome 13, Session de 1929. Pp. vii+2S7. 
{Paris: Gauthier-Villars et Cie.) 

Rapport annuel sur I’etat de rObservatoire de Paris pour I’annee 1928. 
Par M. Deslandre.s. Pp. 46, (Pai-is.) 

Annales de rinstitut de Physique an Globe de I’Universite de Paris et 
du Bureau Central de Magnetisme terrestre, Publiee.s par les soins de 
Prof, Ch. Maurain. Tome 7. Pp. iv + 213, (Paris; Les Presses uni- 
versitaires de France.) 

Comite National FranQais de Gdodesie et de Geophysique: Section de 
Magnetisme et Electricite terrestres. Nouveau feseau magnetique de la 
France au ler janvier 1924. (Extrait des Annales de ITnstitut de 
Physique dii Globe de I’Universite de Paris, tome 7.) Pp. 45. (Paris: 
Les Presses uni versitaires de France.) 

Ministry of Public Works, Egypt : Physical Department. Meteoro- 
logical Report for the Year 1923. Pp. xih + 168, (Cairo: Government 
Press.) 40 P.T, 

Journal of the Faculty of Science, Imperial University of Tokyo. 
Section 1: Mathematics, Astronomy, Physics, Chemistry. Vol. 1, Part 
12. Pp. 439-480+ plates 36-39. 1.20 yen. Section 4: Zoology. Vol. 2, 
Part 2. Pp. 51-139 + plates 9-11, 2.30 yen. Section 2: Geology, Miner- 
alogy, Geography, Seismology. Vol. 2, Part 9. Pp. 369-398+ plates 71-76. 
1.10 yen. Vol. 3, Parti. Pp. vi+2S + 4 plates. l.OOyen. Vol. 3, Part 2. 
Pp. 29-129. 1.90 yen. (Tokyo: Maruzen Co., Ltd.) 

Smithsonian Institution : United States National Museum. Bulletin 
.100 ; Contributions to the Biology of the Philippine Archipelago and 
Adjacent Regions. Bryozoa of the Pliilippine Region. By Ferdinand 
Canu and Ray S. Bassler. Pp, xi + 6S5 + 94 plates. (Washington, D.C. : 
Government Printing Office.) 1.75 dollars. 
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Annual Report of the. Naval Observatory for the Fi.scal ^'oar L!2<>. 
(Appendix No. 2 to Annual Report of the Chief of tho .Bui'caiu of Naviga- 
tion, 1929.) Pp. iii + b7. (Washington, D.C. : Government Printfng 
Office.) 

United States Department of Commerce ; Bureau of Standards. Burea.n 
of Standards Journal of Research. Vol. 3, No. 5, November 1*929. iq». 
619-827. (Washington, D.C. : Government .Printing Office.) 

The University of Chicago. Publications of tlie Yerkes Observatory, 
Vol. 7, Parti: Radial Velocities of 500 Stars of Spectral Class A. By 
Edwin B. Frost, Storvs B. Barrett and Otto ^Struve. Pp. vii + 79. 
(Chicago : University of Chicago Press ; London : Cambridge University 
Press.) 

Verhaiidhmgen der Schweizerischen NatuiTorschenden Gesellscliaft. 110 
Jahresversammlung vom 29 Angust bis 1 September 1929 in Davos. Pp. 
144 + 236 + 44. (Aarau : H. R. Sauerlander et Cie.) 


Catalogues. 

Catalogue of Scientific Books and Publications of Learned Societies. 
(No L40.) Pp. 110, (Cambridge: W. Heftbr and Sons, Ltd ) 

^Watsons Microscope Record. No. 19, January. Pp. 32. (London: 
W. Watson and Sons, Ltd.) 

The “ Sanbro " Laboratory Oven. Pp. S. (London : Brown and Son. 


Diary of Societies. 

ERIDAY , January 31. 

Diesel Engine Users’ Association (at Ca,\-ton Hall), at 3.30.— W. S. 

Burn : High-powered Oil Engines for Land Purposes. 

Royal Astronomical Society (Geophy.sical Discus.sion), at 4. 30.— Seismic 
Methods in Surveying : Prof. A. O. Rankine, Dr. H. Jeffreys, Capt. 
Shaw, R. S. Whipple, F, J. W. Whipple. Chairman, Prof. H. H. 
Turner. 

Royal College or Surgeons of England, at 5.— Prof. W. S. Handley : 
The Papilloma and its Menace. 

Institution of Electrical Engineers (liOiidon Students’ Section), at 
6.15.— R. R. Poole: Practical Television. 

Manchester Literary and Philosophical Society (Chemical Section), 
at 7. 

North-East Coast Institution of Engineers and Shipbuilders 
(Graduate Section) (Joint Meeting) (at Newcastle-upon-Tyne), at 7.16. 
— W. G. Thompson : The Electrical 1+opulsion of Ships. 

SuciETY of Chemical Industry (Glasgow Section, Jointly with other 
Chemical Societies of Glasgow) (at 39 El rn bank Crescent, Glasgow), at 
7.b0.— Prof. I. M. Heilbrou : Our Present Knowledge of the Fat- 
soluble Vitamins A and D. 

J UNIOR Institution of Engineers (Informal M eeting), at 7.30.— F. Onions : 
Superheating. 

Royal Institution of Great Britain, at 9.— Lord Rayleigh : Iridescent 
Colour in Nature. 

Institution OF Electrical Engineers (West Wales (Swansea) Sub- 
Centre). 

SATURDAY, February 1. 

British Mygological Society (at University College), at 11 a.m.— D. 
B. Barnes : Induced Variations in Tharn,7ii(:l'hm ebgaas.— Prof. W. 
Brown : Investigations on the Physico-chemical Basis of Disease 
Re.sistance. — Dr, I. Reichert: Infection of with 

G. Samuel : The Generic Names Alter narvj, and Macrospmim.— Dr. 

H. S. Vasudeva: The Effect of one Organism in Reducing the Virulence 
of Another. 

Mathematical Association (London Branch) (at Bedford College for 
Women), at 3.— Annual Meeting. 

Royal Institution of Great Britain, at 3.— Prof. R. W. Chambers: 
Sir Thomas More and his Frienris (2). 

Royal Aeronautical Society (.Yeovil Branch) (at Yeovil).— The West- 
land Wapiti in Service. 

MONDA r, February 3. 

Royal Society, Edinburgh, at 4.30.— R. W. Wrigley : On Changes of 
Rock Temperatures and Irregularities of the Earth’s Rotation. — S. 
Williams: The Morphology of Trichomanes aphlebioides Christ., w'ith 
Special Reference to the Aphlebioid Leaves.— J. S. Patel: On the 
Existence of a Kyogenic Substance in the Corpus Luteum. — Pius Koller : 
Genetic Studies of the A and B Races of Drosophila obscura. — Yrot 
F. A. E. Crew and Dr. L. Mir.skaia : Maturity in Albino and Coloured 
Mice. — A. Mozley : Report of the Jasper Park Lakes Investigations, 
1924-26. The Molliisca of Jasper Park. 

Victoria Institute (at Central Buildings, Westminster), at 4.30. — Rev. 

Dr. W. M. Christie : Jew and Arab in Palestine. 

Royal Institution of Great Britain, at 5.— General Meeting. 

Royal College of Surgeons of England, at 5.— Prof. G. Keynes : The 
Radium Treatment of Carcinoma of the Breast. 

Society of Engineers (at Geological Society), at 6. — W. M. Beckett : 
Presidential Address. 

British Psychological Society (Education Section) (at London Day 
Training College), at 6.— Miss Evelyn Lawrence; An Inye.stigation 
into the Relation between Intelligence and Inheritance. 

Institution of Electrical Engineers (Informal Meeting), at 7. — H. G. 8. 

Peek and other.s ; Discussion on Maintenance of Telephone Plant. 
University of Birmingham Medical Society, at S.— Prof. J. C. Brash : 
The Surgeon Anatomist and the History of Anatomy (William Haslam 
Oration). 

Royal society of Arts, at 8. — H. J. L. Wright ; Three Master Etchers : 

Rembrandt, Meryon, Whistler (Cantor Lectures) (:8). 

Society OF Chemical Industry (London Section) (at Institution of 
Mechanical Engineers), at 8.— Dr. H. Levinstein : Chemical Disarma- 
ment. 
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IHvicken'ham IjITerary and Soikntifio Society (at Free Library,^ 
Twickenliamj, at S.— Capt. B. S. Gwaikin-Wiliiams : In the Hands of 
th(^ Senus.si. 

Institution of Electrical Engineers (Western Centre) (at the Abbey 
Hal!, .Plynionth).— Capt. P. P. Eckersley : Broadcasting by Electric 
Waves (Faraday Lecture). 

IxsTiTUTfoN f)K THE Rtjbbee Inddstry (London and District Section) 
(at Engineers' Club, Coventry Street, W.l). — B. B. Evans : The Sun- 
eracking of \'uleanised Rubber. 

rr/Fm-ir, February 4. 

Electrical Association for Women (at 15 Savoy Street, W.C.2), at 3. — 

G. S. Francis : Plastic* Lighting and Modern Architecture. 

Royal Institution of Great Britain, at 5.15. — Dr. F. W. Aston: 
Isotopes (3). 

Royal Society of Medicine (Orthopedics Section), at 5.30.— Clinical 
Meeting. 

Zoological Society of London, at 5.30.— The Secretary: Report on the 
Additions to the Society’s Menagerie during the months of November 
and December 1929,— E. Hollis : Exhibition of Skin of a Hen Pheasant 
.showing Male Plumage.— J. Omer-Cooper: A Preliminary Investiga- 
tion of the Fresh-water Fauna of Abyssinia.— Prof. S. J. Hickson: 
Report on the Hydras collected by Mr. J. Omer-Cooper in Abyssinia. 
—A. G. Lowndes : Freshwater Copepoda from Abyssinia collected by 
Mr. J. Omer-Cooper. — H. W. Parker : Report on the Amphibia 
collected by Mr. J. Omer-Cooper in Abyssinia.— Prof. S. J. Hickson: 
(a) On the Glassification of the Alcyonaria; (b) Some Alcyonarians 
from the Western Pacific Ocean. - C. Pin^: On the Cerebrum of Felis 
t'gris. —A. Loveridge : A List of the Amphibia of the British Territories 
in 'East Africa (Uganda, Kenya Colony, Tanganyika Territory, and 
Zanzibar), together with Keys for the Diagnosis of the Species. 

Society of Chemical Industry (Yorkshire Section) (jointly 'with Hull 
Chemical and Engineering Society) (at Great Northern Station Hotel, 
Leed.s), at 7. — Di.scussion on Fuel : Boiler Firing with Pulverised Fuel, 

H. Wheldon; Gaseous Fuel, B. Stonham ; Boiler-House Theory and 
the Medium Sized Works, G. H. Whyatt. 

Institute of Metals (Birmingham Section) (at Chamber of Commerce, 
Birmingham), at 7.— J. McNeil : Nickel Casting Alloys. 

Royal I’hotographic Society of Great Britain, at 7. — W. A. Clark : 
A London Pilgrimage. 

Institution of Electrical Engineers (Dundee Sub-Centre) (Informal 
. Meeting) (at Lamb’s Restaurant, Dundee), at 7.30.— Discussion on 
Curious Faults and Experiences. 

Institution of Automobile Engineers (at Royal Society of Arts), at 7.45. 
•— Prof. B. P. Haigh : The Relative Safety of Mild and High-tensile 
Steel under Alternating and Pulsating Stresses. 

Television Society (at Engineers’ Club, Coventry Street, W.l), at 8.— 
G. P. Barnard : The Photoconductivity of Selenium and various other 
Substanee.s. 

Institution of Electrical Engineers (North-Western Centre) (jointly 
with Institution of Post Office Electrical Engineers). —S. S. A. Watkins : 
Talking Films. 

WEDNESDA Y, February 5. 

Royal Society of Medicine (History of Medicine Section), at 5.— 
F. Prescott : Spallanzani on Spontaneous Generation and Digestion. 
Royal College of Surgeons of England, at 5. — Prof. J. H. Fisher: 

Some Points in Connexion with Perforating Injuries of the Eyeball. 
Geological Society of London, at 5.30.— Prof. E. J. Garwood: The 
Tuttdian Beds of Northern Cumberland and Roxburghshire east of the 
Liddelwater.— Sir Douglas Mawson : Pre-Ordovician Rocks of the 
McDonnell Ranges (Central Australia). 

Institution of Electrical Engineers (Wireless Section) (at City and 
Guilds Engineering College), at 0.— Short Papers on New Developments. 
Glasoo’W' University Alchemists’ Club (at Glasgow University), at 7.30. 

—Prof. A. Hunter : The Nature and Action of Hormones. 

Society of Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8.— R. L. Andrew : The Determination of Minute 
Amounts of Iodine in Soils and Waters. — Dr. D. W. Kent-Jones and 
A- J. Amos : X^reliminary Studies in the Bacteriology of Wheat and 
Flour. — Dr. H. J. S. Sand: The Separation of Metals by ‘Internal 
Electrolysis ’.—Ella M. Collin: The Rapid Determination of Bismuth 
and Copper in Lead Bullion by Internal Electrolysis.— G. W. Leeper : 
Notes on the Thiocyanate Method of Determining Iron. Influence of 
Different Classes of Pliosfjhates. 

Royal Society or Arts, at 8.— Sir William Clare Lees : Some Aspects 
of the (Question of Trade with South America. 

Entomological Society of London, at S. 

Royal Society of Medicine (Surgery Section), at 8.30.— T. Edwards, 
W. H. C. Romanis, Dr. L. S. T. Burrell, and Dr. F. G. Chandler: 
Discussion on Intra-thoraeic Tumours, 

Institution of Electrical Engineers (Tees-Side Sub-Centre) (at Cleve- 
land Technical Institute, Middlesbrough). 

Royal Microscopical Society (Biological Section). 

THURSDAY, February G. 

Royal Society, at 4^M.—Frohablyto be read:— Prof, S. Chapman : A Note 
on the Measurement of the Specific Heats of Gases,— L. M. T. Gray 
and D. W. G. Style : The Absorption of Light by Chlorine, Bromine 
and their Gaseous Mixtures.— A. H. Davis and E. J. Evans: Measure- 
ment of Ab.sorbing Power of Materials by the Stationary Wave Method. 
Linnean Society, at 5.— Prof. R. R. Gates : Vegetation of the Mackenzie 
River Valley.— Dr. G. P. Bidder: The Importance of Cataclasms in 
Evolution. 

London Mathematical Society (at Royal Astronomical Society), at 5.— 

J. Hodgkinson ; Conformal Representation by Means of Lam6 Functions. 
Royal Institution of Great Britain, at 5.15.— Dr. R. L. Smith-Rose : 

Radio Direction Finding by Transmission and Reception. 

Royal Aeronautical Society (at Royal Society of Arts), at 6.30.— 

J. W. Maccoll : Modern Research in Germany. 

Society of Chemical Inditstry (Nottingham Section) (Annual Meeting) 
(at University College, Nottingham), at 7.10.— At 7.30— C. F. Ham- 
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mond : The Application of Submerged Combustion to the Dyeing, 
Laundry, Chemical and Allied Industries. 

Society of Chemical Industry (Bristol vSection) (at Bristol University), 
at 7.30.— J. D. Pratt: Rationalisation. 

Chemical Society, at 8. — Prof. A. J. Allmand and D. W. G. Style: The 
Photolysis of Aqueous Hydrogen Peroxide Solutions. Part I. Experi- 
mental Methods ; Part 11. Experimental Results.— Miss R. V. Henley 
and E. E. Turner : The Scission of Diaryl Ethers and Related Com- 
pounds by Means of Piperidine. Part HI. The Nitration of 2:4- 
dibromo-21 : 4i-dmitrodiphenyl Ether and of 2:4-dibromophenyl p- 
tohiene-sulphonate and Benzoate. The Chlorination and Broraination 
of m-nitrophenol. 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil). — D. B. 
Nivison : Aircraft Production Methods. 

FRIDAY, February 7. 

Royal Society of Arts (Indian Meeting), at 4.80.— G. H. Tipper: 
Recent Mineral Developments in India. 

Royal College of Surgeons ofEngl-Ind, at 5. — Sir John Rose Bradford : 
Massive Collapse of the Lung. 

North - East Coast Institution of Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 0.— S. vS. Cook : High- 
Pressure Steam for Marine Work. 

Society of Chemical Industry (Birmingham and Midland Section) (at 
Chamber of Commerce, Birmingham), at 6.30,— A. G. Lobley ; Electric 
Furnaces for Pleat Treatment. 

Society of Chemical Industry (Manchester Section) (jointly with 
Institute of Fuel) (at Engineers’ Club, Manchester), at 7.— Prof. M. W. 
Travers : The Fundamental Problems of Flue Gas Purilication. 

Institution of Electrical Engineers (Meter and Instrument Section), 
at 7. — G. F. Shotter: A New Null Method of Testing Instrument 
Transformers and il.s Applications.— R. J. S. Spilsbiiry and Dr. 
A. H. M. Arnold; Some Accessory Apparatus for Precise Measure- 
ments of Alternating CuiTent.— Dr. A. H. M. Arnold : Precision Test- 
ing of Current Transformers. 

Royal Photographic Society of Great Britain (Pictorial Group), at 
7.— Practical Evening. 

North-East Coast Institution of Engineers and Shipbuilders 
(Graduate Section) (at Bolbec Hall, Newcastle-upon-Tyne), at 7.15.— 
W. G. Thompson : The Electrical Propulsion of Ships. 

Junior Institution of Engineers, at 7.30.— G. P\ O’Riordan : Co-opera- 
tion between Technical Institutions and Industry. 

Geologists’ Association (Annual General Meeting) (at University College), 
at 7.30.— Presidential Address: The Geological Life-Work of Sydney 
Savory Buckman. 

Philological Society (at University College), at S.— Prof. V. G. Clnlde : 
Philology and Arclneology. 

Royal Society of Medicine (Anspsthetie.s Section), at 8.30.— C. Ij. 
Hewer and I. W. Magill : Discussion on AniBsthesia in Thoracic Surgery. 

Royal Institution of Great Britain, at 9.— Prof. L. Hill : Diving. 

SATURDAY, February S. 

Royal Institution of Great Britain, at 3.— Rev. G. Cooke : Tonality 
and Form. 

Mining Institute of Scotland (at Edinburgh). 

Physiological Society (at St. Bartholomew’s Hospital Medical College). 


PUBLIC LECTURES. 

SATURDAY, February 1. 

Horniman Museum (Forest Hill), at 3.30.— D. Martin Roberts : L«mdon 
in the Tudor Age. 

TUESDAY, Febru.vrv 4. 

Gresham College, at 6.— Sir George Newman : i’hysic. (Succeeding 
Lectures on Feb. 5, 6, and 7.) 

WEDNESDAY, Fehuuarv 5. 

London School of Economics, at 5.— R. J, Thompson ; Economic Re- 
search in Agriculture— Its Bearing on the Suifqdy of Fuad and Raw 
Materials. 

University College, at 5.— Dr, R. J. Ludford : Cytology in Relation to 
Physiology and Pathology. (Succeeding Lectures on Feb. 12, il*, 26. 
Mar. 5 and 12.) 

King’s CoLLE(iE, at 5.30. — Prof. H. J. Rose: Methud.s of Research in 
Classical Mythology. (Succeeding Lectures on Feb. 6 and 7.) 

At 40 Torrington Square, at 5.30.— X. B. Jopsoii ; The Early Civilisation 
and History of the Slavs. (Succeeding Lectun; on F(*b. 12). 

Belfast Mu.seum, atS.— C. E. Kerr: Ulster Place Xaines. 

THURSDAY, Fkbruarv 6. 

King’s Collk<;e, at 3. — C. J. Gadd : The Jews nndi*r the reisian 
Empire. 

FRIDAY , Febuuauv 7. 

University of Leeds, at 8.— Pi of. Blanchard : Human Gt ugr'aphy and 
the Methods of teacliing Ge<Jgraphy. 

SATURDAY, Fkbru.uiy n. 

Horniman Museum (Forest Hill), at 3.30.— Miss .M. .V, Msirray: Aiudent. 
Egyptian Jewellery. ‘ 

CO'N.PEREMCE. ■' 

WEDNESDAY, Fehhuarv .M 

Grassland Conferenuk (at Harper Adams Agricultural College. New- 
port, Salop), at 2.— Dr. J. A, Hanley. W. B. Mma'cr, au<i R, Bout dour : 
Addresses on the Fornrition, Maintenance, and Utili.sation of 
Temporary and Permanent Pasture.s. 
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Research and Finance in the Study of 
Man and his Past. 

I N a note which appeared in Nature of Feb. 1, 
p. 175, the announcement of the departure of 
the British Museum’s expedition to British Hon- 
duras for the purpose of continuing the excavation 
of Mayan antiquities is coiij)Ied with a reference to 
an appeal by the Director of the Museum for funds 
to carry on the work and to ensure its continuation. 
It is held out as an inducement to subscribers, that 
the sites on which these investigations are being 
made are within imperial territory, and that this 
fact gives to British archseologists a security of 
tenure which they are unable to secure on any pre- 
historic site in the old w^orld. That this is an 
element in archaeological research of no little im- 
portance is indicated by the recent removal of the 
operations of the British School of Archaeology in 
Egypt to Palestine, as well as by the experience of 
those who have continued to work in Egypt since 
changed conditions have prevailed. Even the in- 
tensely interesting archaeological field which is 
opening up in India along the Indus Valley is not 
likely to offer rival attractions to Honduras in this 
respect, while at any rate investigation on import- 
ant sites is primarily a function of the Archaeo- 
logical Survey. The Schools of Archaeology in 
Iraq and Palestine operate in mandated territory, 
while those at Athens and Pi,ome are naturally 
entirely subject to the regulations for the time 
being of their hosts. They may at any moment 
find their activities restricted, as happened in 
Greece a few^ years ago when the operations of 
foreign schools of archaeology were limited to 
two sites in any one year. The expedition to 
British Honduras, therefore, it is justly claimed, 
enjoys a unique advantage in that it is worldng 
entirely within the boundaries of British territory. 

We wish the Director’s appeal every success ; 
but while commending it strongly as in every way 
calling for the generous support of the public, it 
is in no spirit of criticism that we point out that it 
inevitably gives rise to a variety of reflections. It 
may be said without undue partiality that British 
field work in archaeology has proved itself second 
to none in scientific methods of excavation and in 
the accurate and painstaking recording and preser- 
vation of results. Yet while our archaeologists are 
to the fore in every field in the Old World, the New 
has been sadly neglected. Students in Britain of 
the archaeology and cultures of America — ^North, 
Central, and South — are a small, if distinguished, 
body. If, however, there is one man who played the 
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greatest part in establisiiing the modern study of 
Central American arcli^ologyj it is an Englishman, 
Dr. A. P. Maiidslay, %rhose remarkable journeys of 
exploration brought back from the Central American 
forests, surmounting almost incredible difficulties, a 
wonderful series of plaster casts of Mayan anti- 
quities which w’ere afterwards presented to .the 
nation. 

The magnitude of this work has never been 
generally appreciated. The density of vegetation 
in the tropical forest made it a w^ork of intense 
endurance even to reach the ruins and to clear 
them from the vegetation with which they were 
covered ; but apart from that, every ounce of the 
plaster of Paris used in making these large casts w^as 
imported from England and carried by the expedi- 
tion to the sites on which it was used. The total 
cost borne by Dr. Maudslay himself w^as at least 
£10,000, while the labour and time involved by his 
expeditions will be appreciated when it is remem- 
bered that Capt. Joyce’s expedition to Pusilha in 
1929 with the aid of a motor tractor took eighteen 
days to cover a distance of 48 miles by land and 
river. For Honduras that was good progress. 
The whole way on land had to be cut through 
thick vegetation. 

With a record of this character behind us in 
Americanist studies — without reference to the 
valuable contribution made by Capt. Joyce, both 
in his synthetic studies of American archaeology 
and his original investigations — ^it seems incredible 
that the opportunity should be neglected. The 
attention of British archmologists should be at- 
tracted to a study of such interest and importance. 
A British school of American archseology should 
be built up to explore our own territory in Central 
America. The fields of the Old World offer an at- 
traction wffiich cannot be denied. They are be- 
ginning to link up the history of civilisation as a 
whole in time and space in a manner in which 
American archaeology in its present isolation, apart 
from diffusionist views, cannot hope to do. The 
development of scientific method on Old World 
sites makes them admirable training grounds for 
the student ; but American archaeology presents 
its own problems in method, and it must be re- 
membered that even here stratigraphical problems 
have to be solved even if the conditions differ, as 
can be seen in the wnrk of American archaeologists 
in the South-Western States, in Mexico Valley, and 
in some of the other recent investigations in Central 
and South America. 

Further, in Central America it is difficult to fore- 
cast what the future may bring forth, for investiga- 
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tion has still to demonstrate with certainty the 
beginnings of this culture. The opportunities for 
discovery seem to be practically unlimited. The 
short trial aeroplane flight made from Belize recently 
by Col. Lindbergh showed how many unknowm ruins 
it w-^as possible to sight in an area relatively 
restricted. When once the facts of the case are 
appreciated, they require no emphasis to press the 
need for the formation of such a school, perhaps on 
the lines of Sir Flinders Petrie’s Egyptian school 
rather than of those at Athens and Borne. The 
British Museum’s expedition, if placed on a per- 
manent basis, might form its nucleus. It would be 
a graceful recognition of a great piece of work, which 
is a credit to British archseological studies, if it 
could in some way be linked with the name of 
Dr. Maudslay. 

These matters, hownver, lie with the future. 
The British Museum’s appeal is of the present. 
The British Museum appeals for funds for an ex- 
pedition of exploration in a British Colony ! In 
other wnrds, a great national institution has to 
■ appeal to the generosity of the private individual 
to carry out work which its administration has 
decided is within its province and for wiiich mem- 
bers of its own staff have been seconded. In this 
year’s expedition the experienced and exceptionally 
qualified leader is unable to participate, owing, it 
is presumed, to bis official duties as Deputy Keeper ; 
and part of the funds are derived from the generous 
gift of an American. For this gift we are grateful, 
but an expedition so esseiitialty British should be 
able to rely if necessary upon British money. 

The case of the Honduras Expedition is not 
singular. The excavations at Ur, -which have pro- 
duced results epoch-making in their revelation of 
the early history of civilisation, have also been 
carried out by an expedition of the British l^luseum ; 
but although the Museum authorities w'ere well 
aware of the importance of the site,, they did not 
feel Justified in entering upon the financial responsi- 
bilities involved by its excavation iintil a joint 
expedition w^as proposed by tlie Mnseum of the 
University of Pennsylvania. Tliree scaisons ago 
the excavation had to close down prematurely for 
lack of funds at a most important sttige of its work, 
wfiien the possibility of disturbance^ during the 
summer endangered most momentous dis- 
coveries ever made on the she, as was shouri im- 
mediately the "work reopened in the fuilowing 
season. 

It scarcely calls for argument that w'ork whiUi is 
considered sufficiently important to be carried on 
under the segis of a national institution sueii as the 
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British Museum should not depend for its’ con- 
tinuity upon the precarious generosity of the private 
individual. Such investigations are not under- 
taken with undue frequency, or without careful 
consideration of their intrinsic importance and 
their moment in the general advancement of know- 
ledge. If they are undertaken, it is surely beneath 
our dignity that the Director should be in such a 
position that he must appeal to the individual 
citizen, or even to a foreign benefactor, to provide 
the funds to carry out what it has been decided 
after due consideration is a proper function of a 
national institution. 

The Royal Commission on Museums and National 
Galleries has reported with admirable moderation 
and discretion ; but it has shown that our national 
collections have been starved. The Report recog- 
nises the nation’s indebtedness to the private 
benefactor in the past : it hopes that we may still 
rely upon the generosity of the individual in the 
future. Archaeological exploration, however, is 
too often a matter of immediate opportunity, both 
in site and personnel, to depend upon fortuitous 
finance. It would be an excellent thing if a com- 
mission similar to that on the Museums were ap- 
pointed to examine the question of State assistance 
to scientific research in general. Some provision 
is already made out of national funds for certain 
branches of research ; but the benefits of this provi- 
sion are practically confined to the physical sciences. 

How much is done for the humanistic sciences ? 
What funds are available for anthropology ? A line 
has been drawn at physical anthropology, while 
the amounts available for archseology from the 
grants allocated by the Royal Society are, as a rule 
and relatively, almost negligible. It has been 
pointed out again and again that, through a lack of 
funds, enthnographic material within the Empire 
is being allowed to disappear rapidly as our primi- 
tive peoples come into contact with European cul- 
ture. Archseological material is perhaps in better 
case ; but if so, this is due to private benefaction 
and a greater interest taken in the subject by the 
public, who are sometimes prepared to give prac- 
tical expression to that interest in the form of a 
subscription. Even so, financial resources are pre- 
carious and often inadequate. 

The success of the appeal for a School of Archseo- 
logy in Iraq was almost entirely a success of the 
personality of the late Miss Gertrude Bell. The 
appeal of the British School of Archaeology in 
Palestine failed utterly, and that too at a time when 
the Government had withdrawm its temporary finan- 
cial support. Here, however, if anywhere, might 
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archaeology have looked for sympathy and assist- 
ance from- the public when it was engaged in 
investigating the early history of that country in 
which so many of our religious and intellectual 
antecedents are rooted. Palestine is the chief 
spiritual fount of the British peoples, but it is not 
the only one. We have British schools in other 
countries to which our civilisation is almost as 
deeply indebted. The schools at Athens and Rome 
have been generously supported by subscription 
and benefaction, but their means have been and 
continue to be inadequate to carry out fully the 
programme of instruction and research they have 
set themselves. Further, in each case they repre- 
sent the British nation in almost an equal degree 
with the British Embassy. They provide an in- 
tellectual and academic, as well as a social, centre 
representative of the British nation, for visitors 
and residents alike. That their work should be 
endangered or restricted for lack of funds does us 
as a nation no credit. 

The question of the subvention of research in 
humanistic studies from public funds opens up a 
wide field upon which it is not possible here to 
do more than touch. The archaeology of Great 
Britain itseK, for example, has its no less urgent 
needs. While claims on the public purse are many 
and the country is overburdened with taxation, a 
plea from any one department of knowledge may 
easily be set aside as inopportune on grounds of 
public policy. It is for this reason that for a 
reasoned verdict on the urgency of the plea w^e 
should look to a public inquiry into the present 
needs of research, especially in the humanistic 
sciences. 


Mendelism and Anthropology. 

Heredity in Man. By Prof. R. Riiggles Gates. 
Pp. xiii+385. (London: Constable and Co., 
Ltd., 1929.) 245. net. 

A BOOK with a title “ Heredity in Man ” will 
attract the attention of the many who are 
interested in human affairs, and wLo have been 
made aware of the proven usefulness of the con- 
tributions of the science of genetics to the practices 
of animal and plant breedhig. 

It will appeal strongly to such as hold the view 
that the further evolution of man, and therefore 
of society, 'will take the form of the conscious and 
deliberate manipulation by man of the attributes 
of his environment and of the mechanisms that 
are himself. These will agree with the statement 
in the preface that a knowledge of human heredity 
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must form the basis of any enlightened attempt to 
influence the future development of the human 
race. This is the point of view of the ardent 
eugenist, who would seem to advocate the applica- 
tion of stock-breeding practices for the prevention 
of the continued existence of iindesired types. 

The book will be read by the student of political 
science as woil as by those politicians, professional 
and amateur, who, now’-adays, so eagerly seek 
biological endorsement for their own peculiar 
prejudices. To-day it is not uncommon, when 
the politician speaks, to hear the views of some 
biologist. If, for example, in a country, changing 
economic and political circumstances make it 
desirable on the part of those presently in power 
to limit the numbers of immigrants from countries 
where a lower standard of living and different 
habits and manners obtain, the official reason 
that is commonly given in explanation of such an 
attitude and for such a policy is one that is based 
on the teachings of those biologists wffio preach 
the view that certain races or racial types are 
genetically superior. 

Reading this book, the eugenist who seeks en- 
couragement for policies of a positive kind, and the 
politician who seeks an authority that he may 
quote, will be disappointed, for Prof. Buggies 
Gates avoids discussion of the implications of 
genetic fact, contenting himself with the presenta- 
tion of what has been said and what has been 
thought, and leaving the task of weaving these 
facts into considered policies to other people, 
probably less able than himself. 

The book will be read by the physician who seeks 
an answer to the question now frequently put to 
him, ' Should w^e two with such-and-such family 
histories, or with such-and-such personal dis- 
abilities, marry and have children ? ' It is true 
that now the domination of bacteriology in medi- 
cine is waning, medical practitioners are studying 
much more thoroughly the role of inheritance in 
the etiology of disease, and that this new and in- 
tensified interest is revealed in the quality of their 
writings. But though the doctor wall find in this 
book a very complete compilation of what has been 
recorded and of what has been said of the mode of 
inheritance of physical defect and derangement, 
he will probably decide that the author too fre- 
quently goes beyond the human subject for his 
.examples — there are at least a hundred references 
to inherited characters in animals other than man — 
and he will certainly find that in a very great many 
instances of such inherited abnormality he can 
obtain nothing that will help him to answer cate- 
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gorically the question that is asked. This, un- 
fortunately, must necessarily be so, for the majority 
of the records of family histories have been taken 
by such as have been untrained in gene tical methods 
and relate all too commonly to individuals intro- 
duced solely through anecdote. But even though 
Prof. Buggies Gates advises but rarely, as when, 
for example, he states, quoting Macklin, ''13 per 
cent of pupils in blind schools are blind through 
cataract. They should obviously not have 
children . , such facts as are known are fairly 
given, and these will permit the physician himself, 
having read the book, to present a reasonable 
opinion. 

It is accepted that, socially, the inherited physical 
defects and derangements are not so important as 
are the mental. The reason for this w'ould seem 
to be that a greater proportion of the physical are 
either curable or are of a kind that do not seriously 
handicap their exhibitors in competition with their 
fellows. The fact that polydactyly is inherited 
is of interest and of scientific importance, but no 
one would advocate legislation wffiich would deny 
parentage to the poly dacty Ions. The condition 
does not serious!}?’ handicap its exhibitor, and, in 
any case, the extra digit in each succeeding genera- 
tion can be cut off. Bed -green blindness is an 
inherited character, and unless parentage is denied 
I to such as carry in their hereditary constitutions 
the factors responsible, it will spread slowdy but 
surely through a population. But although it 
cannot be cured, it is not, in present circum- 
stances, a serious handicap. It can therefore be 
disregarded. It is only when a defect is incurable 
and when it renders its exhibitor unable success- 
fully to compete wdth his fellow%s that it constitutes 
a problem. The simplest method of solving this 
w’-ould of course be to find a cure, and doubtless, 
as time passes, advances in medical science wall ■ 
give to manldnd the powder to repair , herexiitary 
deficiencies and to prevent many forms of genetic 
defect. 

, Since most of the inherited and undesirable 
mental characters are presently ineurable, since 
w'e do not know the chemistry of normality, and 
because they render the individual a burden to 
himself and, more particular!}', to his fellows, they 
constitute a very serious social problem. For 
example. Prof. Buggies Gates quotes Goddard, 
who states that 50 per cent of all paupers and of 
all prostitutes are feeble-minded, and a(X*epts the 
statement that feeblo-mindedness is. in the majority 
of instances, an inherited character, behaving as 
a simple Mendelian recessive. Here again Prqf. 
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Ruggles Gates studiously avoids any discussion 
of the implications of this statement. Surely, if 
it is accepted that feeble-mindedness is commonly 
a hereditar^;^ character, behaving in inheritance as 
a simple recessive, the methods to be adopted to 
prevent the multiplication of such stocks are 
obvious. Surely it is reasonable that those who 
read a book such as this should expect therein a 
statement of the views of the author concerning 
such a matter as this. Possibly, Prof. Ruggles 
Gates is of the opinion that it is the task of the 
biologist to present the facts, and not for the bio- 
logist alone to discuss policies based on these facts. 
Many will agree with this view. But the biologist 
to-day cannot refuse to make his contribution 
toward the construction of policies that affect 
mankind. It is probable that Prof. Ruggles Gates 
holds the view" that before the biologist can advise 
action he must be in possession of all the pertinent 
data. The fact that only some 30 pages out of a 
total of some 380 are devoted to a discussion of 
mental characters in man wall show" how" very little 
is knowai of those normal and abnormal characters 
which are so important socially. 

It is only as one approaches the end of the book 
that one realises that Prof. Ruggles Gates’s interest 
in human heredity is directly related to his activities 
as an anthropologist. Throughout the book he 
neglects the interest of the politician, the physician, 
and the eugenist, though he continually refers to 
matters of profound interest to them, and for the 
reason that undoubtedly he is addressing himseK 
to the anthropologist. He treats the subject of 
racial crossing mainly from this angle, and dis- 
cusses ail too briefly the general policy of such 
intermixtures. Prom the very insufficient and 
haphazard crosses that have been made he con- 
cludes — as would be expected from one with 
genetical knowledge — that the melting-pot con- 
ception is now discredited, and that segregation 
of independently inherited characters occurs even 
after thousands of years. 

It is entirely satisfactory to know that through 
such a book as this the genetic point of view will 
be introduced into anthropological literature, and 
there is no doubt that in writing this book Prof. 
Ruggles Gates has rendered great service. But 
anthropologists are few, and politicians, physicians, 
and eugenists are many, and it is to be hoped that 
Prof. Ruggles Gates will now address the large 
audience that awaits him. The geneticist has 
contributions of the utmost importance to make, 
and it is highly desirable that we should know what 
Prof. Ruggles Gates, as a geneticist, has to say upon 


such questions as, for example, the effect of emigra- 
tion and immigration upon the Scottish stock ; 
the worthiness of our present information concern- 
ing feeble-mindedness ; the validity of the argument 
concerning racial genetic superiority. There are 
scores of questions such as these that are puzzling 
the minds of those who are guiding the destinies 
of Great Britain, and they can only be answered 
when the biologist has made his contribution. 

Having read the book carefully, one suffers from 
a feeling of regret that the author has quoted the 
opinions of others so much and presented his owm 
so infrequently, for, without doubt, Prof. Ruggles 
Gates can bring to the discussion of this subject of 
human heredity, fresh points of view" that w"ould be 
exceedingly stimulating. P. A. E. Grew. 


Science and Art of Lubrication. 

The Principles and Practice of Lubrication : a \ 
Manual for Petroleum Technologists, Students, 
Engineers, Oil Salesmen, etc. By Prof. Alfred W. 
Nash and Dr. A. R. Bowen. Pp. xi+315-f29 
plates. (London: Chapman and Hall, Ltd., 
1929.) 155.net. 

N the opinion of the authors, lubrication is no | 
longer an art ; for to secure efficiency it is I 

now necessary to understand the scientific prin- | 

ciples upon which the proper choice of lubricating | 
oils and greases depends, and also the laws upon 
wdiich the proper design of bearings is based. 
Engineers in the past have had to rely wholly 
upon their practical experience wdien dealing with j 
lubrication problems ; but of recent years scientific- 
ally conducted experiments have shown wdiat the j 
actual conditions are under which lubricated bear- | 
ings run. One of the most satisfactory features of I 
such research work has been that whilst engineers 
interested in lubrication problems are more 
inclined to study the teachings of scientific dis- 
covery, scientific workers are more desirous of 
assisting the practical man to ascertain the causes 
of the difficulties met with in practice ; with the 
result that it is now possible to produce a manual, 
such as the one we are considering, dealing with the 
subject rather as a science than as an art. How- 
ever, it must not be forgotten that, although much 
has been accomplished, there remain some peculiar ! 
frictional phenomena which cannot be satisfactorily I 
accounted for. 

The practice of lubrication is essentially the I 
interposition between two surfaces in rubbing con- i 
tact, of some fluid or soft solid, which will suffi- 
ciently reduce the frictional resistance to prevent 

■ ■ . -p 1 i 


194 

them from heating and injuring each other. The 
various types of friction are treated of in Chap, ii., 
and are classified under two headings as follows : 

Unlitbeicated Sitefaces. 

(а) Dry Friction . — This represents friction be- 
tween perfectly clean, dry, solid surfaces. 

(б) Moiling Friction. — A term applied to such 
reactionary force as is found between solid sur- 
faces separated by balls or rollers. 

LtTBEIOATED SUEFACES." 

(c) Boundary Friction. 

{d) Fluid Friction. 

In the case of fluid friction the surfaces are 
entirely separated from each other by a compara- 
tively thick film of the lubricant. Beauchamp 
Towers’ experiments on Journal friction are clearly 
described, as also are the investigations of Osborne 
Reynolds concerning the cause of the separation of 
the shaft and bearing surfaces by a film of oil 
under pressure. When the rubbing surfaces are 
flat they separate only slightly, and a compara- 
tively thick fluid film does not form. MichelFs 
method of causing such a thick lubricating film to 
accumulate is figured and described. The co- 
efficient of friction of bearings resting upon such 
viscous films is very small, so small indeed that 
the heat developed by friction escapes freely hy 
conduction and convection, and there is no undue 
rise of temperature. The authors, however, point 
out that, as evidenced by wear, very few bearings 
in practice can be wmrking at all times under 
conditions of complete fluid friction, as there is 
no wear when such conditions prevail. On this 
account all bearings, even w^hen they have been 
designed so that they are in most conditions of 
running separated by a lubricating viscous film, 
must be supplied with an oil w^hich has a low 
coefficient of static friction, so as to keep them 
cool when boundary conditions of friction super- 
vene., .■ 

Boundary friction receives a good deal of atten- 
tion from the authors, the experimental ■work of 
Sir William Hardy and others being cited. When 
viscous liquids or greases are spread over surfaces 
in rubbing contact, the resulting threshold or static 
friction is not found to bear any regular relation- 
ship to the viscosity of the lubricant, except when 
members of chemical series, such as the paraffins 
or alcohols, are contrasted the one with the other. 
Engineers have always recognised this, and have 
regarded as lubricants only those liquids with 
small threshold frictions. Thus, quite apart from 
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its viscosity, a liquid, to be a good lubricant, 
must possess marked ' oiliness ’ . Clean solids in 
rubbing contact also have widely different thresh- 
old frictions ; that is, they vary in ' iinctuousiiess ’. 
In practice the lowest frictions are obtained by 
using solids for the rubbing surfaces which have 
marked unctuousness, with lubricants of marked 
oiliness. 

Specific gravity and viscosity are dealt ■with in 
Chap, iii., methods for their determination being 
described, and apparatus illustrated. 

In Chap. iv. the design and lubrication of 
bearings are discussed. As both animal and vege- 
table lubricants possess the property of oiliness 
much more markedly than mineral oils, the authors 
consider that the importance of the property of 
unctuousness in bearing metals cannot be over- 
estimated, a good bearing metal often enabling a 
moderately oily lubricant to ■work satisfactorily. 
Indeed, this chapter is sure to prove useful to the 
engineer. 

Chap. V. deals with the source, methods of manu- 
facture, preparation, and composition of lubricants, 
as well as their compounding and blending. In 
the following tw^o chapters the chemistry and the 
chemical and physical testing of lubricants are con- 
sidered. Here (p. 191) the authors rightly remark : 
''' It has aheady been pointed out that the best 
judgment of the value of an oil is made from a 
test in the machinery for which it is intended ; 
such a test can constitute the only reliable guide 
to the durability and lubricating value of the oil. 
However, there are certain chemical tests wiiich 
should be made before the oil reaches the engineer, 
and these tests, although not deciding the lubricat- 
ing pow-er, give important information upon the 
degree of refining of the oil, its mineral, fatty, or 
compound nature, and also the impiiiities or 
adulterants.” 

The mechanical testing of lubricants in special 
machines is considered in Chap. ix. Meduinicai 
friction tests being the only fair meaiis of ascert ain- 
ing the lubricating value of oils, tiie\' live most 
satisfactorily made by usijig one or other of tiie 
many forms of mechanical, oil testing machines 
which have been devised to reproduce as closclv' as 
possible the conditions met with liik ler various 
practical conditions of work. Thus we have here 
described machmes for determining unctuousness 
and oiliness, ami others for conditions when tiiese 
and viscous film conditions are combined. 

The manual has been well prcKlueed, tiic type 
being clear, and the illustrations nume!‘oiis and 
good. ii, AL D. 
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Modern Light. 

MulUr-Poitillets Lehrhuch der Physih. Elfte Auflage. 
Heraiisgegeben von A. Eucken, 0. Lummer und 
E. Waetzmann. In fiinf Banden. Band 2 : 
Lehre von der strahlenden Energie {Optik), 
Herausgegeben von Karl Wilhelm Meissner. 
Zweite Halfte, Erster Teil. Pp. xvi + 929-1708 + 
19. Zweite Halfte, Zweiter Teil. Pp. xv + 1709- 
2392. (Braunschweig : Friedr. Vieweg und 
Sohn A.-G., 1929.) 87*50 gold marks. 

T hese important contributions to the literature 
on optics have been produced under very 
adverse conditions. The initial responsibility for 
their production was assumed by 0. Lummer, who 
arranged the division of the work and its distribu- 
tion among various contributors.. Unfortunately, 
Lummer died in July 1925, when the work was in 
an advanced stage and the first half-volume of 
Die Lehre von der strahlenden Energie ” was 
already in the press. The first half -volume, there- 
fore, appeared in 1926, and the two books which 
form the second half -volume are now before us. 
The long interval of time between the appearance 
of the first and second half -volumes is due partly 
to the withdrawal of many of Lummer’s associates 
from active participation in the work, and partly 
to the need for considerable revision and enlarge- 
ment of the articles which w^ere ready for the press 
at the time of Lummer’s death, in order to bring 
them up-to-date. 

In spite of these serious difficulties, the new 
editor, K. W. Meissner, has produced two books 
which will be regarded by all teachers of physics 
as extremely valuable contributions, although it 
must be recorded that their contents are over- 
whelmingly drawn from German sources. As 
Lummer’s original plan of production had more or 
less to be maintained, there is some slight over- 
lapping, but only one or two important points have 
been omitted from the work. The books are pro- 
fusely illustrated, and many of the illustrations 
have great pedagogical value. 

Meissner commences the new half -volume with 
a short section on plane polarised light, which is 
followed by sections on double refraction, rotation 
of the plane of polarisation, and the crystal optics 
of X-rays, by E. Buchwald. The mathematical 
treatment of the Fresnel wave theory is rather 
condensed, but we appreciate the clear explanation 
of the way in which a modern polarimeter should 
be used. On photometry the English reader has 
excellent sources of information in his own tongue, 
but the article contributed by H. Kohn is not 
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without distinction. His discussion of Lambert’s 
law is particularly good, as also are his descriptions 
of modern spectro -photometers and colorimeters ; 
we wish, however, that he did not consider it 
necessary to express the pentane lamp as 10/9 
Hefner unit. The apparatus and technique for the 
investigation of the whole spectrum are described 
in a series of articles by Czerny, Gehrcke, Hettner, 
and Meissner. The methods described for produc- 
ing spectra include the explosion of v-ires and 
King’s carbon furnace. Czerny and Hettner are 
also responsible for an excellent article on black 
body radiation, although the experimental portions 
do not take into account work carried out later than 
1926, and no modern American experiments are 
described. The theoretical portions have, how^ever, 
been brought up-to-date by W. Pauli, who, inci- 
dentally, emphasises that the Compton efiect pro- 
vides a proof that the pressure of radiation is dis- 
continuous. R. Mnkowski completes the first book 
with a long chapter on the theory of reflection, 
refraction, and dispersion, in which adequate atten- 
tion is paid to modern developments. 

The second book opens with an introductory 
chapter on the fundamental ideas of the quantum 
theory applied to atomic structure. Although this 
introduction is very good, it would not excite en- 
thusiasm were it not for the fact that to it are 
added sections on the magnetic properties of elec- 
trons and on the new wave mechanics. These 
additions increase the value of the chapter enor- 
mously, although it is felt that more attention could 
well have been paid to the experimental aspects, and, 
for example, some mention made of G. P. Thomson’s 
work. The reader will have little difficulty in 
following the excellent summary of Heisenberg’s 
theory of the helium spectrum, which led directly 
to the prediction of the two forms of hydrogen. 

A short description of the production of spectral 
lines by G, Hertz is the prelude to lengthy contribu- 
tions by F. Paschen and A. Edatzer, who respect- 
ively describe in detail the structure and origin of 
line and ban d spectra . The investigation and theory 
of the Zeeman effect are very ably summarised by 
E. Back, whose work with intense magnetic fields 
is so well known. D. Coster is responsible for the 
treatment of X-ray spectroscopy. He gives a 
historical outline of its development, and then 
describes in detail the design of modern X-ray 
tubes and spectrographs for research purposes. 
He discusses the bearing of Bohr and Stoner’s 
ideas on the experimental results and devotes 
considerable attention to the continuous X-ray 
spectrum and to the phenomena of dispersion. 
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Of all the German workers on radioactivity, few 
can be better qualified to write on X-rays than 
Frauleiii Lise Meitner. Her contribution is brief 
and to the point, but would be improved by the 
provision of more diagrams. The contributions of 
R. Ladenburg on magneto- and electro-optics are 
very impressive. R. W. Pohl deals with photo- 
electricity, but his treatment of the main pheno- 
mena is rather of the nature of a summary. This 
is mainly because he confines himself to the purely 
optical aspects of photoelectricity. We would 
certainly have expected some reference to the 
work of Auger in the section on the photoelectric 
effect in gases, for there exists at least one 
excellent summary of this work in German. B. 
Gudden is responsible for the articles on fluor- 
escence and phosphorescence. They cover a wide 
field, but the average English reader will be sur- 
prised at the smallness of the space devoted to the 
effect of collisions of the second kind on the fluor- 
escence of gases. He will also be surprised at the 
frequent omission of names from the index to the 
half -volume, but this will only slightly diminish his 
respect for an excellent work. 


International Astronomical Union. 

International Research Council : International Astro- 
nomical Union (Union Astronomique hiter- 
nationale). Transactions of the International 
Astronomical Union. Vol. 3 : Third General 
Assembly held at Leiden, July 5 to July 13, 1928. 
Edited by E. J. M. Stratton. Pp. ix -t 348. 
(Cambridge : At the University Press, 1929.) 
15<9. net. 

T he third volume of the Transactions of the 
International Astronomical Union, embodying 
an account of the proceedings at the third general 
assembly held at Leyden in July 1929, is a 
valuable document which, in its general form, 
closely resembles the previous volumes. It opens 
with the reports of the executive committee and 
the various commissions of which the Union con- 
sists, which were circulated to members before the 
meeting and formed the basis of discussion. The 
modifications and decisions wLich w^ere made at 
Leyden have, however, been included so far as 
possible without incurring heavy expenditure on 
printing, so that this part of the Transactions 
differs to some extent from the reports issued before 
the meeting. 

The volume under notice forms, in fact, a fairly 
complete statement of the present position of the 
programmes of research in the various departments 
No. 3145, Vol. 125] 


of astronomy. For actual completeness, however, 
Part 3 also must be consulted, which gives an ac- 
count of the meetings of each commission at Leyden, 
with the recommendations adopted. Part 2 deals 
with the inaugural ceremony and opening general 
assembly, and Part 4 with the closing general 
assembly. Most of the material in the first four 
sections is given in English. In Part 5 the several 
resolutions adopted by the Union are collected in 
a classified form and given in French. A number 
of appendices record the statutes of the Inter- 
national Research Council and the International 
Astronomical Union, the names of members of the 
committees and commissions, and other cognate 
information. 

It is much to be hoped that the efforts of the 
Union to standardise the procedure of astronomers 
in certain matters hitherto left to individual choice 
will meet with the success they deserve. Such 
matters as the definition of the galactic system 
of co-ordinates, the form adopted in publishing 
astronomical papers, and the abbreviations by 
which recognised publications, societies, etc., are 
represented, have been given serious and praise- 
worthy attention by the respective commissions, 
and their recommendations, if generally adopted, 
would greatly facilitate the work of astronomers. 
In particular we would mention the recommenda- 
tion, already adopted by some editors, that every 
astronomical paper should be accompanied by a 
short summary. The Union has, of course, no 
power to enforce its desires on these points, and 
this is an additional reason why attention should 
be specially directed to them. 

To those wLo were fortunate enough to attend 
the Leyden meeting, this volume will come as a 
welcome reminder of a delightful experience, and to 
astronomers eveiywhere it will be an indispensable 
guide. Prof. Stratton is to be congratulated on 
well maintaining the high standard set b}:^ previous 
volumes. 


Our Bookshelf. 

Practical Design of Simple Steel Slnirtures. By 
David S. Stewart. (The Glasgow Text -Books, 
edited by G. Moncur.) Vol. i ; Shop Practice, 
Riveted Connectiojis and Beams, etc, P|). xv + 
183. 12t9. Vol. 2: Plate Girders, Columns, 

Trusses, etc. Pp. xv + 21 5. i i)s. { i.ondou : 
Constable and Co., Ltd., 1929.) 

Text-books on structurai engineering an? now so 
numerous that justification for a new one must 
really be difficult to find. The field is certainly 
amply covered by many excellent treat i.si^s, the 
names of which will at once suggest tiiemselves to 
the student and the practitioner. In the majority 
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of these publications, however, theoretical con- 
siderations are paramount, sometimes to the ex- 
clusion of all others. Guided by their instruction, 
the student would be fully equipped to design 
structures on correct scientific principles. But, in 
actual practice, there are divergences from theo- 
retical considerations on various grounds, and this 
aspect of the subject is generally but slightly 
touched upon. In the case of the present volumes, 
such a defect does not exist, and they are to be 
welcomed as a most valuable vade-mecum to the 
inexperienced and the beginner. They are full of 
practical hints and directions of sound economical 
value, such as (to mention only a few) the limita- 
tions in the rolling of steel plates and sections, and 
the extras chargeable on excess sizes, the deterrent 
effect of meticulous drawings and specifications on 
the obtainment of reasonable quotations, the loss 
due to scrap material, etc. Some of the hints 
appear to affect minor details, but the cumulative 
effect is considerable. Perusal of the work, with 
its clear appreciation of the practical aspect of 
structural design, was a distinct pleasure. 

In a short notice it is only possible to deal very 
briefly with the contents of the volumes, but a 
summarised statement is as follows : Vol. I con- 
sists of eleven chapters dealing with rolled sections 
for structural purposes ; drawing office ; template 
loft and the works ; fastenings, pitches, and simple 
riveted joints of plates ; flange plate splices ; 
splices for angles, joists, and channels ; splices for 
the web plates of plate girders ; eccentric riveted 
connexions; wind pressure — factors of safety; 
beams and the design of a joist and channel crane 
gantry girder. Vol. 2 has nine chapters dealing 
with plate girders ; design of a 40-ft. span gantry 
girder ; axially loaded columns and their founda- 
tions ; non -axially loaded columns ; design of a 
55 ft. -span roof truss ; roof trusses ; portal trusses 
and workshops ; design of a lattice girder foot- 
bridge ; and design of a 70-ft. span through rail- 
way bridge. Tull details of the designs are given 
and many examples are worked out in detail, both 
in symbols and numerically. Altogether, excel- 
lent volumes and cordially to be recommended. 

B. C. 

An Introductioii to the Study of Map Projections. 
By J. A. Steers. Second and revised edition. 
Pp.xxiii-f204. (London: University of London 
Press, Ltd., 1929.) 85. 6d.net. 

This little book is, in the main, what it professes 
to be, and is written chiefly for those students 
of geography who have but flttle knowledge of 
mathematics. For that reason the study is cast 
largely in an elementary geometrical form, and 
mathematical symbols are, where possible, avoided. 
The plan of the book includes chapters on the pro- 
perties of projections, their systems, the measure- 
ment of areas, the use of scales, and then a 
description and explanation of the more common 
projections, especially those to be found in atlases, 
and those of practical use in topography. Given 
the limitations imposed on himself by the author, 
the book fulfils its purpose, and its appeal to the 
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non-mathematical student is evidenced by the 
fact that this second edition has been called for 
three years after the issue of the first. 

A few matters might perhaps be considered by 
the author before the preparation of a third edition. 
The use of the word ‘ normal ^ instead of the usual 
term ' polar ’, for that particular case of zenithal 
projections, seems to be an unnecessary alteration in 
established practice. The statement on p. 170 that 
the 6 -inch maps of the Ordnance Survey are plotted 
by rectangular co-ordinates from a central meridian, 
might give the impression that there is one such 
meridian, whereas these maps are plotted by coun- 
ties or groups of counties. At the beginning of the 
book appears a classification in which all projections 
which are not zenithal, conical, or cylindrical are 
boldly dumped together as conventional-— a pos- 
I sible arrangement, but not commonly accepted. 
Finally, it may be as well to sound a note of warn- 
ing against the habit of looking at map projec- 
tions from a purely geometrical point of view. No 
thoroughly sound understanding of the beautiful 
subject of map projections can be arrived at 
through geometrical constructions. 

A History of the Birds of Essex. By William E. 
Glegg. Pp. XXXV -h 342 -f 20 plates. (London : 
H. S', and G. Witherby, 1929.) 255. net. 
Thiety-hine years ago Mr. Miller Christy’s well- 
known work on The Birds of Essex ” was pub- 
lished, and advances in the technique of identifi- 
cation as well as some changes in the status of the 
birds themselves have taken place during the 
intervening years. This new volume, which takes 
account of the changes and deals critically with 
the older as well as with new records, must there- 
fore supplant in most respects the earlier work as 
the text-book of Essex ornithologists. The avi- 
fauna of the county is now known to comprise 
281 forms, of wFich 95 are breeding birds, 26 are 
regular winter visitors (although it will be noted 
that in each of these figures there is a discrepancy 
between the statements on pp. xxiv and xxxiv), 
and 160 are birds of passage or irregular visitors. 

In connexion with each species are given the 
records of local occurrences and distribution, migra- 
tion movements and their dates . The book contains 
just the information that the local naturalist de- 
mands, and the introduction, which with advantage 
might have been very considerably extended, places 
parochial details in a more general setting. 

Chemistry of Pulp and Paper Making. By Edwin 
Sutermeister. Second edition, rewritten. Pp. 
x + 565. (New York: John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1929.) 
325. 6d. net. 

The new edition of this valuable work, which first 
appeared in 1920, has been carefully revised and 
brought up-to-date. In incorporating the fresh 
material, the author has continued his useful prac- 
tice of giving the original sources of his information 
in footnotes. The work is admirably printed and 
illustrated, and it will be welcomed by an increasing 
number of chemical workers in the pulp and paper 
industry. 


198 


NATURE 


Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous comnmnications 

The ‘Wave-band ’ Theory of Wireless Transmission. 

The article on this subject in Nature of Jan. 18 
by Sir Ambrose Fleming is scarcely a complete state- 
ment of the usually accepted ‘ wave -band ’ theory, 
and unless the more complete aspects of this theory 
and their significance with respect to the number of 
wireless telephone stations that can operate on a 
given range of wave-length, and with regard to the 
possibilities of the extensive use of television, are 
correctly stated, it is to be feared that misconceptions 
will arise. 

The so-called ‘ side-bands ’ are more than a mere 
mathematical conception. Their existence admits of 
the simple experimental demonstration of taking a 
resonance curve of a selective receiver with an un- 
modulated, and then with a modulated, valve oscil- 
lator. In the latter case resonant ‘ humps ’ can 
be shown to exist at the frequencies (p ±q)j2Tr ; 
(p ± 2g)/27r, etc. The same experiment shows that a 
selective receiver responds to a modulated electro- 
motive force quite differently from an unselective 
receiver, and it is here perhaps that the real explana- 
tion is to be found of the width of frequency band 
found necessary in practice. If a sudden change of 
amplitude takes place an undamped receiver will 
continue to oscillate for many cycles before its ampli- 
tude falls correspondingly. Its response to sudden 
changes is therefore not strictly in accordance with 
the changes of the received impulse and the rendering 
is imperfect. The well-known effect of excessive re- 
action in a broadcast receiver is due to this cause. A 
heavily damped oscillator, however, follows quickly 
the changes of amplitude and gives a true rendering. 
But such a heavily damped oscillator cannot be 
limited to picking up energy from a narrow band of 
frequency. Or, as the wave-band theorists express it, 
the sudden changes involve a certain ‘ width of band h 
Thus, whether the side-bands exist or not is merely 
a matter of a choice of points of view. The final 
results are the same, namely, that a considerable 
range of frequency is necessary for each line of com- 
munication, and the higher the frequency of the 
changes, the wider the range of frequency on which 
energy must be received by the receiver. Hence, since 
television involves the greatest rapidity of change of 
amplitude, it also necessarily involves the most highly 
damped receiver and thus the widest band of fre- 
quency. Cecil L. Fortescue. | 

City and Guilds (Engineering) College, 

Exhibition Road, | 

London, S.W.7, Jan. 21. | 


In Nature of Jan. 18, Sir Ambrose Fleming pre- 
sents the wave-band theory of wireless transmission 
as a mathematical fiction and issues a caution against 
being misled by the assumption of any physical reality 
in the so-called ‘ side waves It can be shown, 
however, not only that this assumption is perfectly 
justifiable, but also that the other mode of thought is 
liable to lead to false conclusions. 

Adopting Sir Ambrose Fleming’s notation, we may 
write for the modulated part of a high frequency 
signal 

a ~A cos qt sin pt, 

in which ql2T is the audio frequency and pl27r is the 
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radio frequency. This is mathematically indis- 
tinguishable from 

JA (sin 2^ + sin P 

and the question arises whether there is any sort of 
distinction. The same kind of question arises when 
we attempt to distinguish a force from the vector sum 
of its components, and either question is one of 
philosophy which need not concern us here. 

The inference which one is invited to draw from 
Sir Ambrose Fleming’s article is that if a signal 
S A cos qt sin pt were applied to a band pass filter with 
a pass range of p - q^ top -h it would emerge intact ; 
but everybody knows that in fact all the terms 
corresponding to q>qo ai’© ©nt down. 

The possibility of filtering out side waves, and of 
‘ single side band ’ transmission and the like, are the 
usual arguments for their physical existence, but the 
root of the matter and the relation between the two 
points of view can be more clearly exhibited thus : 

The solution of any electrical network problem 
turns on the solution of simultaneous or possibly 
partial linear differential equations which may be 
typefied by a simple ease : 

y +By +Oy =f(t). 

Here y is the current in a certain branch and f{t) is 
the ‘ driving force which may, for example, be 
A cos qt sin pt. In this form there is no generally 
known method of solu tion, but if the right-hand side 
is replaced by |A (sin p -qt +sin p +qt), the equation 
assumes a weil-knovm standard form and the solution 
is equally a solution of the original, because there is no 
mathematical distinction between the two forms of 
the right-hand side. 

O ccasio nally it is possible to recombine the p -qt 
and p ^qt terms occurring in the solution ; in this 
event one might regard the introduction of the side 
wave terms as a mathematical fiction ; but far more 
generally no such recombination is possible, and this 
is the basis of the ‘ real side wave ’ viewpoint. 

Even so it may be possible to develop a calculus of 
the subject which does not employ the side wave 
concept, but it is difficult to see how it could fail to be 
cumbersome, and certainly less convenient than the 
known methods. But if it is proposed to think on such 
lines, an amendment does seem necessary to Sir 
Ambrose Fleming’s statement, ‘‘ The whole question 
at issue then is, What range of am]>litude is admis- 
sible ? ” The question surely is not how much tlie- 
amplitude may vary, but at what frefjueney. 

Leslie H. Bedford. 


It is evident there are strong differences of o])inion 
as to the validity of the accepted ‘ wave- band’ tiieory. 
Prof, Fortescue and Mr. Bedford lia\'e stated with 
great clearness their views. ]May 1 ])resent the follow- 
ing considerations on the opposite side V 

If a highly seiective wireless receiver asso<'iateti with 
a good moving coil loud s}H'‘aker is ustMl to receive 
vocal or instriimentai music from a hroa<lt*ast station, 
we do not find that we have any imperfect reproduc- 
tion of higli notes relatively to bass notes in receiving 
music broadcast. If we are in lum* for very low 
frequency acoustic modulation or bass ru tt^s, are 
also in tune for high frecfiiency or shrill noU*s. If tins 
was not the case, we should have to keep on adjusting 
our receiver as the ])itch of the musi(‘ vari<Hl, 

Now musical pitch varies fnan -10 to 40(H), and if 
the carrier wave has a frequency, say, of 103 k<* s (long 
wave Daventry), then the <jrdinary theory would 
assert that for each of the highest notes of the orchestra 
there are two simultaneous <*a.rrier waves emitted 
which may differ in frequency by as nuieli as 4 |->er ctait. 
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A good selective receiver cannot respond equally 
well to waves differing so mucli in frequency. If, then, 
these two component waves really exist, we should 
have to set our receiver condenser so as to pick them 
up in equal strength, without which the modulation 
would not be created. If the receiver resonance curve 
is sharp, this implies that on the band theory high 
notes in music would not be reproduced sufficiently 
loud relativel}^ to low notes. Hence one would be 
led to the conclusion that the best results would 
be obtained by the use of a not -very -selective 
receiver. But that is contrary to experience. Makers 
of wireless receivers endeavour to give them the 
highest selectivity — ^not only to get the best results 
on one broadcast station but also to exclude that back- 
ground of noise which is due to the jam of waves in 
the ether at present of closely adjacent frequencies. 

What we require to improve broadcasting is greater 
constancy in emitted carrier wave-length and greater 
selectivity in all receivers. 

If it were merely a question of formulating explana- 
tions, everyone is entitled to regard the results in 
whatever light he pleases or to employ what mathe- 
matical artifices enables him to solve equations. But 
when we come to practice and official regulations, it 
is a great disadvantage from the point of view of 
experimental progress to have these official regulations 
such as the 9 -kilocycle wide wave-band, based upon 
a merely theoretical interpretation of certain facts, 
and moreover an interpretation which seems out of 
agreement with practical experience. 

Ambrose Fleming. 


Manor Road, 
Sidmouth, Devon. 


Light in Four Dimensional Space, 

In works on relativity little mention is made of 
the plane in which light travels in four dimensional 
space. If we assume that a small body sends out 
rays of light in a three dimensional plane at right 
angles to its world -line, the form of the equation for 
the interval ds : 

ds^ =c^dt^ -dy^ . , ( 1 ) 

can be simply explained without the use of imaginary 
angles and imaginary time. 

Let the plane of Fig. 1 be a section of four dirnen- 
sional Euclidean space containing the world-lines 
of the following particles or observers : A A, BB, and 
€G at rest relative to each other, and DD in motion 
relative to the other three. The sinuous lines re- 
present the bobs of the pendulums of two clocks 
travelling with A and D. Tims in the case of each 
observer has of course the direction of his own world- 
line. At 'P and Q rays of light are sent out from DD. 
They travel at right angles to DD in three dimensional 
planes, which cut the plane of the diagram in the lines 
XX and FF. An observer A A wishing to measure 
the interval PQ will make the two measurements, 
da? with a foot-rule and dif with his clock. He will 
then calculate the interval by the formula : 

= . ( 2 ) 

which follows immediately from the geometry of the 
figure, for dx/sin 6 =ds =cdt cos 6 

where ds^ = c^dt^ cos^ 6 = }^c^dt^{ I + cos 2^} 

In this form ds is invariant to all observers. If 
we -write v =dxlcdt and neglect high powers of v, 
formula (2) becomes ; 

ds2=cW(l . . . ) -dx^ , (3) 
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which reduces to formula ( 1 ) when the relative 
velocity is neglected altogether. 

Observer AA is very much handicapped in his 
choice of co-ordinates. A fictitious observer at right 
angles to him, or to the plane of the diagram, for 
example, could measure the co-ordinate dp with a 
foot-rule, which would give the simple formula : 

ds^ =dx^ -i-dp^ • • . ( 4 ) 

In practice, however, he must be content with the 
indirect measurement dt and must not expect even 
the sinxplicity of formula (1). We have assumed 
flat four dimensional space. In curved space, XX 
and FF will become geodesies. A A must know 
the value of the Riemann- Christoff el tensor at every 
point along the path of the light and correct formula 
(2) accordingly. 

In the case of two observers whose world-lines 



lie in the plane of the diagram and are inclined at an 
angle a, the transformation formulae become : 

df ^ { 1 + tan a tan . . (5) 

cos 

d:d =dic cos a{l - tan a cot 6^} . . (6) 

where 0 = J sin-i ( 2 ^^) . 

Formulae ( 5 ) and ( 6 ) are derived from the relations 
cdt' cos 6' =ds =cdt cos 6^ 
dx'lsin 6' —ds =dfl?/sin 6^ 

6' = d - a. 

If we neglect powers of tan a and of ^dxjcdt, and 
write u -c tan a the formulae reduce to : 

cdt'^—{cdt-dx^-{l+v^-...)} . (7) 

cos a*- C 

dx' =cosa{dx -dtu{l -v^ - . . . )}. . ( 8 ) 

If is neglected and p put in place of sec a, they 
correspond very closely to those of the Lorontz 
transformation as given in Eddington’s “ Mathe- 
matical Theory of Relativity 

The question naturally arises : Is the velocity of 
light a measure of the curvature of space and would 
it be infinite in flat space ? Assume that the measure- 
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ment is made between two mirrors A and at a fixed 
distance apart. In a gravitational field the world- 
lines of A and B will not be parallel. Light 
A at right angles and travels in a geodesic to B. It 
returns starting at right angles to B and the return 
geodesic cuts A at A', which in general will not coincide 
with the starting point. The difference in time which 
is due to the curvature of space will be taken as a 
measure (inverse) of the velocity of light. Cannot 
the velocity of light be expressed in terms of the 
Riemann-Christoffel tensor? In formulae (1) c is 
usually identified with the velocity of light, but AA 
■will have to adjust the value of it if his acceleration 
of gravity changes and the latter is a function of the 
curvature of space. J . Halcbo J ohnston. 

P. W. D. Secretariat, 

Lahore. 


Intracellular Bodies in Plant Virus Diseases. 

It has been known since 1903, when Iwanowski’s 
jDaper on tobacco mosaic appeared, that virus disease 
in plants is frequently accompanied by the appear- 
ance within the cells of abnormal inclusions bearing 
some resemblance to amoebae. These inclusions, or 
‘X-bodies’, are well-defined masses of granular or 
finely reticulate material not unlike protoplasm, 
typically rounded or roughly spherical in shape, 
though often elongated, and usually containing in 
their substance vacuoles, which vary in number from 
one to as many as ten or eleven. The resemblance 
to amoebse is heightened by the not infrequent ap- 
pearance of lateral i3rojections suggesting pseudopodia, 
and the occurrence of bodies constricted in such a 
fashion as to suggest fission has led several observers 
to believe that these X-bodies are in fact living organ- 
isms or plasmodial colonies of organisms, which 
represent some stage in the life-history of the virus 
parasite. 

Some fresh light has been thrown on the formation 
and nature of these bodies by a study of them as they 
occur in Solanum nodiflortmi, when infected with the 
yellow or aucuba mosaic of tomato. In this plant 
the hairs stand out stiffly from the leaves and lend 
themselves to examination in the living state, under 
quite high magnification, without further treatment 
than mounting the leaf in water or other suitable 
medium. The bodies in the cells of infected hairs are 
unusually conspicuous, and ordinarily occur uncom- 
plicated by the other abnomial structures, for example, 
striate material, crystal plates, etc., which are usual 
in the cells of mosaic tobacco, tomato or other plants, 
although a long crystalline spike is frequently seen 
lengthways in the cell. They can be readily seen in 
cells of other type than the hair cells, for example, in 
epidermal or palisade cells of the leaf, but in these 
situations some operative interference is necessary to 
show them cleaily. 

It was noticed by one of us (F. M. L. S.) that in the 
early stages of infection there appear in the streaming 
cytoplasm of the hair cells small particles, which are 
carried along in the stream and tend to aggregate 
together to the formation of larger masses ; and it 
has been found possible to follow in the individual 
living cell the formation of the X-body from its early 
beginnings to its completion. A young plant is in- 
oculated and, when the first signs of the disease 
appear, a suitable leaf is detached, and under the 
microscope the hairs projecting from its rnargin 
examined seriatim. The leaf is then placed with its 
petiole in water or nutrient solution, and examined 
again from time to time at short intervals ; the 
appearance and development of the X-bodies can be 
watched in selected individual hairs for many days. 

At the first examination, no bodies may be visible 
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in any hairs. In a few hours tiny particles appear 
in the cytoplasmic strands and are carried round the 
cell in the stream. As time goes on, these particles 
increase in size, and at the anastomoses of the strands 
tend to hesitate or halt for a longer or shorter time 
before they move on, their further progress being 
facilitated by modification of the strands and by 
alteration in shape of the plastic particles themselves. 
With still further increase of size, the halts become 
longer : they may last for a couple of hours or more. 
At such a halt another particle may join the stationary 
one, and when the movement is resumed the two 
may again separate or they may go on together as one 
mass. By successive increments large masses are 
eventually formed which are readily recognisable as 
X-bodies.* There may be several such masses in a 
single cell, which continue to move independently of 
one another, or they may coalesce to form one or 
more larger masses. 

These composite masses may remain permanently 
in union, and, when they do, they seem to fuse 
together, as it were, into a more homogeneous whole, 
in which vacuolation can be observed ; even in quite 
small masses vacuolation is sometimes observable. 
Sometimes, however, a composite mass may again 
separate, even after long contact, into its constituent 
parts wdiich resume their independent movement. 
When this occurs, figures are seen which look quite 
like a process of fission ; but it is not a case of division 
in the sense of multiplication, since the separate 
portions may again unite. Similarly, when a smaller 
mass breaks away from, or joins up with, a larger 
mass, appearances may be presented which simulate 
pseudopodia, and have been so interpreted. In leaves 
which have been infected for several weeks, breaking 
down of the bodies is comparatively common. 

This mode of formation accounts for many of the 
appearances which have led to the belief that X-bodies 
are living creatures, for example, the pseudopodia, 
the fission-figures, the occurrence of several bodies in 
one cell (which has been attributed to division of a 
parent body). It also explains the great tendency of 
X-bodies to be associated in position with the nucleus, 
since it is round the nucleus that the protoplasmic 
strands cross and anastomose most freely, and it is 
in such situations that aggregation tends to occur. 
Of the nature of the small particles themselves it is 
too early to say anjdhing definite. They give the 
imi^ression of being foci where the protojilasm has 
condensed or solidified, and are of no fixed shape. 
There is no sign of autonomous movement aud nothing 
to suggest that either they or the complete liody is 
living, in the sense of being an independent oj'ganism 
or parasite. 

The possibility that they are cyto})lasmic condensa- 
tions is strengthened by the fact that A"-l)odies are 
protein in nature. They give the usual protein re- 
actions, such as Millon, Raspail, biuret, and various 
aldehyde tests ; they are sohdile in acid and alkali 
of sufiicieiit strengt'h, insoluble on boiling and in 
alcohol. They have a distinct umdeucy to <'ry stallise 
out, especially in old leaves, and the crystals have all 
the characters of protein crystals, such as ai‘e seem in 
aleurone grains, including the teudemy to takt* stani- 
crystalline forms with faces and angles on oid\' |>art 
of their surface. In ]K)lansed light th(\se erysials do 
not appear, nor does the uncrystaliised liody, tliough 
sometimes one or two small doubly-refracting caysials 
may be seen lying on flu* surfaca^ of ihv body or 
embedded in its substance. 

•F. M. L. >SHKFFii>rLn. 

J. Hkndiihsox Smith. 

Mycology Department . 

Rothamsted Experimental Station, 

Harpenden, Herts. 
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Insect Pests of Willows. 

All plants of the genus Salix are attractive hosts 
for destructive insects. In the case of basket willows, 
attacks of varying degrees of intensity are of annual 
occurrence. A loss of 50 per cent is frequently 
experienced amongst willow growers, while at times 
insect invasion is so great as to render the crop totally 
worthless for basket-making purposes. 

There is scope for extension of the willow-growing 
industry in Great Britain for the following reasons : 

( 1 ) The climate suits the willow crop ; no other 
comitry being able to produce rods superior in quality 
to the best English-grown varieties. 

(2) A considerable area of suitable land, now pro- 
ducing crops of little or no value, could be brought 
under profitable willow cultivation. 

(3) The demand of the basket - making industry 
of the Goimtry for its raw material is not fully met 
from English sources, the annual value of basket- 
making material and of basket ware imported being 
£170,000 and £400,000 respectively. 

(4) No willow rods are exported. 

In spite of the heavy losses due to insect attacks, 
the wdliow crop under average conditions is profitable, 
but it is probable if destructive insects could be kept 
reasonably in check the financial returns from the 
crop would be such as to make willow growing the 
most profitable amongst agricultural crops, and should 
extend and improve our basket-making industry and 
ultimately result in English-growm willow rods becom- 
ing an article of export. 

We are primarily concerned in this commimication 
with an investigation on the life-history, behaviour, 
and methods of control of the principal willow pests. 
To mention one or two, such as Phyllodecta species 
and Galerucella luteola, these produce damage in two 
ways : the first and more serious by the attack on 
the growing terminal buds and resulting development 
of side-shoots which ruins the rods, and secondly the 
impaired vitality of the plant through the loss of 
foliage by the adult and larval attack, and conse- 
quently causing considerable reduction in yields and 
quality. 

Galerucella luteola appears to be confined to Salix 
triandra varieties, and as this species of willow is 
grown extensively this beetle pest is frequently seen. 

Phyllodecta vitellince will attack many species of 
willow, particularly Salix purpurea and varieties, and 
Salix alba vitelUna, whilst Salix triandra is never 
attacked. 

Phyllodecta vulgatissima appears to be confined to 
Salix viminalis varieties. 

The above three species of Chrysomelid beetles are 
major pests, and it is seen that the principal species 
of willows grown for basket work are attacked. 

Another pest, the bean gall sawfiy of willows 
(galls are produced on the leaves by the oviposition 
of the sawfiy gallicola Steph. and occur 

commonly in huge numbers on Salix triandra, S, 
fragilis, and S. alba), is not considered by growers a 
serious pest, although cases occur when the crop of 
rods is weighed down to the ground by the mass of 
galls. The damage is not always so obvious, but the 
gall formation when many leaves are attacked may 
cause a drain on the plant and probably results in 
reduced yields in the year of attack, and the vitality 
of the plant is impaired the following season. 

Briefly, the life-history of this pest is as follows : 

The sawfiy hibernates as a full-grown larva in a 
waterproof cocoon under loose bark, etc., during the 
winter. In spring the larva pupates and the adult 
emerges in early May, and oviposits in the terminal 
unfolding leaves of the willow. The gall very quickly 
develops and forms food for the larva inside, and the 
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larva is full-grown about the third wnek in June. The 
larva cuts an exit hole in the gall and in due course 
pupates in cracks in the bark of willow stumps near 
the grormd. A second brood of adults appear at the 
end of J uly . Still, sunny weather greatly facilitates 
oviposition and a large number of galls results. It 
is this second crop of galls that cause the damage to 
the plant. In mid- September the majority of the 
larvae are full-grown and these go to their hibernation 
quarters. 

The second brood of sawdiy larvae is frequently 
attacked by Hymenopterous parasites, and in some 
seasons nearly every larva is found parasitised. 
However, this natural control does not help the 
existing crop, as the damage has been done by the 
sawflies at the moment of oviposition, but possibly 
checks injury to the crop by reducing the intensity 
of the attack the following season. 

The bionomics of the above insect and other wdllow 
pests such as Phyllodecta sps., Galerucella luteola, the 
willow sawflies, and willow aphids are under investiga- 
tion at the Research Station, Long Ashton. 

In the past the willow pests have not been studied 
in detail, and it is hoped that eventually a better 
knowledge of them will result in the returns for the 
willow-growers being considerably increased. 

H. P. Hutchinson. 

H. G. H. Kearns. 

The University, Bristol, 

Jan. 11. 


Raman Effect in the X-Ray Region, 

Attempts have been made to trace the Raman 
effect in the X-ray region ; the study of this pheno- 
menon would be in this case very interesting because it 
would be a purely electronic effect due to variations 
in the stationary positions of the electrons. Experi- 
mental results, however, are not consistent ; Bergen 
and Davis {Phys, Rev,, 33, 338 ; 1929) succeeded in 
obtaining, besides Compton radiation and the line of 
the same frequency, other - radiations which can be 
well interpreted as Raman radiation. These workers 
experimented with carbon and beryllium as the diffus- 
ing substances and used an ionisation camera ; other 
workers using photographic methods did not obtain 
any Raman effect (Ehrenberg, Zeit. filr Phys., 53, 234 ; 
1929). Similarly, Kast (Zeit. filr Phys., 58, 519 ; 1929), 
using aluminium as diffusing substance, found nothing 
but the classical and Compton radiation. 

It should be noted that the Raman electronic effect 
will appear in the X-ray region under the following 
conditions : the electron in one of the Rontgen levels 
K, L, M . . , must be able to pass from one of these 
levels to an X-level which is not yet filled up, or to an 
optical orbit at the periphery of the atom. In both 
cases the substance showing the effect must show the 
so-called semi-optical lines, that is, absorption lines 
in the X-ray region. Such lines show themselves as a 
fine structure at the limits of the continuous absorp- 
tion bands. It should be noted, however, that not 
all the elements showing such fine structure can pre- 
sent this effect, because, as modern researches have 
proved, such fine structure is frequently due to a 
process of double ionisation. On the contrary, a sub- 
stance suitable for the study of this effect would be 
argon, because, as Coster (Nature, 117, 586 ; 1926) 
has shown, in this element the passage of an electron 
from an orbit K to an orbit 2p has been controlled. 

We have examined the question theoretically and 
calculated the intensity to be expected, and we give 
here the essential results. The problem has been 
treated like the problem of the Compton effect, 
which has been already explained with great 
success by Wentzel {Phys, Zeit., 43, 1 779 and; 
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1927) and Sommerfeld (“ Atombau . . . Wellenn. 
Erg2% p. 251). Supposing that an electron could 
pass from an orbit K, A ... to an optical orbit, we 
approached the problem using Schrodinger’s func- 
tions f relative to the H, assuming that the exciting 
frequency is much laiger than the frequency of the 
liniits of absorption. In these conditions, we have 
obtained by calculations that the intensity of the 
Raman lines is different according as the initial state 
is K or L or M . . . level and the final state is the 
optical level I 5 , and is also different if the final state 
instead of Is becomes the state 2p. We have found 
that, indicating by A, the kinetic energy of the 
electron emitted, for the Compton effect in one par- 
ticular direction of observation, and with one par- 
ticular exciting frequency, the intensity of the Raman 
line for an element of atomic number Z observed along 
the same direction is proportional to the quantity 

where is the energy of the K level if the jump is 
K — >- 15 . ils the intensity of the undisplaced line is 
proportional to 

[x + ^ ^ 

A 4|A^|/ 

we see that the relation of the intensity of the Raman 
line to the undisplaced line is practically inversely 
proportional to the cube of the atomic number. 
More complex expressions have been obtained for the 
jumps L — >- Is, M — ^ Is. If the final optical orbit is 
a level 2p, then the intensity is proportional to Z-^. 

From our theoretical investigations we conclude 
that to observe this effect it is necessary (1) to use 
substances presenting semi-oxitieal lines, (2) to use 
substances of low atomic number, (3) to use exciting 
wave-lengths, dii’ections of observations, and sub- 

JE 

stances for which the relation is very high. 
Details of calculations wdll be published elsewhere. 

Antonio Cabbelli. 

Istituto Fisico, 

R, Universita, Napoli, 

20 Gennaio. 


Existence of two Limits of Predissociation in the 
Nitrogen Peroxide Molecule and the Heat of 
Dissociation of Oxygen. 

The absorption spectrum of nitrogen peroxide 
vapour is comx3osed of two regions : the first from the 
. red to about 2900 A., the second from 2596 A. to about 
2200 A. These two regions correspond to two different 
electronic activations of the molecule. 

The first region is made up of a large number of 
bands and fine lines having a very complicated struc- 
ture, which we are studying now with L. Harris. From 
the visible up to about 3700 A. the bands are very fine 
with quite definite rotation lines ; there are two or 
three fundamental vibration frequencies. But be- 
tween 3800 A. and 3700 A, the bands become broad 
and diffuse, the fine structure disappears. This corre- 
sponds to the first limit of predissociation. 

In the second region we have obtained with L. Harris 
between 2596 A. and 2459 A. a series of bands with 
a fine structure corresponding to a very clear double 
rotation spectrum ; at X =2459 A., the bands become 
abruxotly diffuse and broad and up to 2200 A. there am 
nine such bands. This is the second predissociation 
limit. 

The physical interpretation of these two predis- 
sociation limits is that they correspond to the two 
limits of dissociation of the nitrogen peroxide molecule 
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into nitric oxide and a normal or an activated oxygen 
atom. 

The corresponding energies are : 

(1) NOo-^NO-hO - 77,000caL(3700A.) 

(2) NO 2 -A-NO +0* - 116,000 cal.(2459 A.) 

The first is in exact agreement with the results 
obtained by Norrish {Chem. /She., June 1929), who 
obtained a photochemical dissociation of NOg into 
NO and O 2 by light of X =3650 A., and no action by 
X =4300 A., the light of X =4050 A. giving a very slight 
reaction. 

From these results, the heat of dissociation of the 
oxygen molecule can be calculated : 

Oo — >-0 -I- 0 “ 128,000 cal. (5*5 volts) ; 
and the activation of oxygen atoms : 

O-->0^ - 39,000 cal.(l-7 volts = 13,700 cm.“i). 

The dissociation energy of the oxygen molecule was 
calculated first by Birge and Sx:>oner as 163,000 cal. 
{7-1 volts), then corrected by Birge {Phys. Eev., 34, 
1062; Oct. 1, 1929), Bristol meeting of Faraday Soc. 
(Sept. 24, 19,29) to 5-6 - 6*5 volts; by Kassel (Phys. Eev., 
34, 817; 1929) to 5-0 -•5-5 volts, and by Mecke {Natur- 
wissenschaften, Dec. 20, 1929) to 5*6 volts. 

The active oxygen obtained from the second pre- 
dissociation limit is Iff® rnetastable 

state. 

The value is not known for oxygen ; R. 

Frerichs (Phys. Eev., 34, 1239 ; Nov. 1, 1929) gives a 
probable value of 15,500 cm.‘i ; McLennan (Natube, 
Dec. 7, 1929, p. 874) has calculated by analogy with 
selenium and. tellurium spectra a value of 10,587 cm.'^. 

Our value is therefore the mean of the two. 

ViCTOB HeNBI. 

Institute of Physical Chemistry, 

Zurich, Jan. 17. 


Tides of the Upper Atmosphere and the 
Heights of Meteors. 

In Natube of Dec. 14, 1929 (vol. 124, p. 913), the 
result of an examination of some data giving the 
heights at which the meteors disapp>ear has been 
published. There seemed to be a variation of these 
heights wdth the lunar hour-angle. By kind informa- 
tion from Dr. G. M. B. Dobson my attention was 
directed to a great number of observations of the 
heights of meteors given by Mr. W. F. Denning in 
Monthly Notices of the Boy. Astron. Soc., March 1912 
and January 1916. These observations (556) w'ere 
divided into 6 groups and treated in the same manner 
as the former. Using the same designations as in 
the former letter, the following vakies w'ere found for 
the mean height at which the meteors disa])pear : 


Flood-tide 

4:6'9 ™ T8 miles 

+ 0 

47-0 ±M 

- 0 

49‘2:‘:l-9 

Ebb-tide 

49*1 U-8 

The mean erroi* is derive 

‘d from the (5 groin)-means. 

Examining in the same manner the heights at wliieh 

the meteors appear, the following values f(,)r tiie mean 
height are found : 

Flood -tide 

70-1 2*2 miles 

+ 0 

67*5,:. 1-9 

- 0 

70*8 :i:, 2*6 ,, 

Ebb-tide 

71-6::: 1*0 

From the result of tlie 

former Iette.r it would he 


expected that the mean height for liood-tide (and r 0) 
should be greater than tliat for ( - 0 and) ebb-tide, 
both for the heights referring to the disa|)|)earanee 
of the meteors and for the heights reftuTing to the 
apx')earance. This is in no way the case; on tlie con- 
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trarv, from the above tables it will be seen that the 
values for flood-tide (and +0) are smaller. From 
this it may be concluded that the result given in the 
former letter is due to an exceptional (but nevertheless 
an accidental) distribution of the heights examined. 
A further examination has also shown that the num- 
bers of heights under 55 km. for flood-tide, -f 0, ~ 0, 
and ebb-tide are 2, 3, 9, and 7, respectively. The 
relatively great numbers for - 0 and ebb-tide have 
caused that an amplitude with a comparatively small 
mean error was found. 

After this it does not seem possible to obtain any 
trustworthy information as to the tides of the upper at- 
mosphere from the meteor-observations used hitherto, 
but it ought to be remarked that the highest meteors 
are not easily observed, and this circumstance might 
have influenced the result. In this connexion, atten- 
tion may be directed to the fact that, while the mean 
height for disappearance was 85 km. in the former 
case, the mean height derived from the present data 
is 48 miles or 77 km., and, furthermore, that the 
number of observations for flood-tide and ebb-tide in 
the present case are 172 and 200, respectively. 

In Nature of April 27, 1929 (vol. 123, p. 642), 
some results are given, which are based on an examina- 
tion of the two maxima of the frequency-curve of 
the heights of the bases of aurora. This investigation 
led to the result that these maxima are due to the 
tides of the upper atmosphere. It should be of great 
interest to learn whether new series of observations 
of the heights of the bases of the aurora confirm the 
existence of the peculiarity of the older series. 

. J. Egedal. 

Geofysisk Af deling, 

Meteorologisk Institut, 

Kobenhavn, Jan. 10. 


Natural Control of Lticilta sericata. 

At the Farnham House Laboratory of the Imperial 
Bureau of Entomology, experiments are being carried 
on to determine the value of the braconid parasite 
Alysia manducator Panzer as a controlling agent of 
the sheep blowfly, Lucilia sericata Meigen. Pre- 
liminary studies of the bionomics of the host have been 
in progress for nearly a year. 

The potential rate of reproduction of Lucilia sericata 
is very high. Eight females the oviposition of which 
was followed completely laid an average of 1561 *5 eggs ; 
the most prolific of them depositing 1883. The eggs 
are almost completely viable, and large numbers can 
be reared to the aduft stage with the loss of only 1 or 
2 per cent. In critical experiments this loss is kept 
below 1 per cent and in many cases can be quite elim- 
inated. Obviously such a high rate of reproduction 
is by no means attained in Nature. Parasites play a 
part— -at certain seasons of the year an important part 
—in the control ; but the reduction seems to be prin- 
cipally brought about in another manner. 

In laboratory experiments it is found that if in- 
creasing numbers of eggs of the same age are placed 
on equal portions of meat under identical conditions, 
the increasing rigour of starvation has three effects : 
(1) the size of the adults obtained becomes gradually 
smaller, (2) the mortality during the larval period 
gradually increases, (3) beyond a certain point fewer 
adults are obtained than the amount of food supplied 
is capable of supporting. The last result may be 
attributed to the use of food by many first and second 
instar larvae that are never able to complete their 
development, but deplete, by feeding, the amount of 
food available to those that are able to mature. 

During September and October 1929 this matter 
was studied under field conditions at Farnham Royal. 
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It was first ascertained that exposed meat is soon 
overblown. In one case, 156 gm. of meat exposed in 
bright sunshine bore 5645 eggs, principally of Lucilia 
sericata, after only five hours ; although this amount 
of food could support no more than 1560 normal in- 
dividuals. Mice, .rats, and guinea-pigs were similarly 
provided in a few hours with far more eggs than could 
develop on their tissues. Moreover, oviposition con^ 
tinued for at least ten days on animal remains from 
which thousands of half -grown, starving larvae were 
already migrating. It was then determined that from 
pieces of beef and whole small mammals, exposed in 
both sunny and shady situations and known by 
observation to have been provided with immense 
numbers of eggs, comparatively fe’w adults were ob- 
tained ; fewer, in fact, than could have developed on 
the same food had a smaller number of eggs been laid. 

It appears, then, that the high reproductive rate of 
Lucilia sericata is largely offset by its habit of laying 
more eggs on a carcass than the latter can support. 
This results, it is to be noticed, not only in the loss of 
the surplus eggs, but also in the death of individuals 
that would have survived had the additional eggs not 
been laid. George Salt. 

Farnham House Laboratory, 

Imperial Bureau of Entomology, 

Farnham Royal, Bucks. 


Grossed Connexion of the Cerebral Hemispheres 
with the Muscles and Sense Organs. 

The crossed connexion of the mammalian cerebrum 
with muscles and sense organs is a condition derived 
from a more primitive state of the nervous system. 
Thus, Ferrier found ^ that stimulation of the brain in 
frogs and fishes caused movements of the opposite 
side of the body. That the crossing is a general 
phenomenon is shown by the crossing of nerve fibres 
in the nervous system and the decussation of the optic 
nerves in all vertebrates.^ 

The crossed relationship is suggestive of an optical 
effect as the image (when real) of an object is always 
inverted, that is, on the opposite side of the optical 
axis. In order that this optical inversion can be a 
factor in the development of the nervous system it is 
necessary to look for a primitive animal with a single 
median eye. An example of such an animal is the 
larva of a simple ascidian in which an unpaired optic 
organ is present and the region where the images 
would be formed is represented by the enlarged an- 
terior extremity of the nervous system.® 

The image of an object on the right of such an 
animal wmuld be formed on the left side of the retina, 
and by a movement of the muscles on the right side 
of its tail it would move so that the image would be 
central. By repeated correlation between stimula- 
tion due to an object and the movement to bring the 
image of it on the centre of the retina a relationship 
would be established in the same way that a condi- 
tioned reflex is developed. 

After such a relationship had been established, all 
those portions of the nervous system which grew out 
from that part of the nerve mass wmuld show a crossed 
relationship. This view^ is frankly Lamarckian, as it 
implies the inheritance of a relationship developed in 
response to a functional association. 

The cerebrum in man shows a further relation to 
optical projection as the upper margin of the calcarine 
fissure corresponds to the lower half of the visual field 
and the lower margin to the upper half, but the 

^ D. Ferrier, “ Functions of the Brain ”, 2nd edition, 1886, p. 263. 

2 J. H. Parsons, “ Introduction to the Theory of Perception chap, 
vi. andp. 121. (Cambridge University Press, 1927.) 

* W. A. Herdman, “ Cambridge Natural History ”, Fishes, Ascicliaiis, 
etc., p. 60. 
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architecture of the human cortex is too far removed 
from the primitive state to be used as an argument in 
support of the view that the. contralateral connexions 
in' vertebrates are the result of the formation of 
optical images in an unpaired median eye. 

The above suggestion may not be new, but it is not 
well known, and I have never heard of it. There is no 
means by w^hich it can be put to the test by experi- 
ment. Ascidians are degenerate forms, but their 
larvae may not be far removed from the primitive 
vertebrate stem. 

H. E. Boaf. 

London Hospital Medical College, 

Jan. 17. 


The Muscular Sense. 

I HAVE Just seen Col. Lynch’s letter in Nature of 
Jan. 11, in which he criticises mine, which dealt with 
the muscular sense. In order to experience a sensa- 
tion, surely no “analysis of a searching character ” 
is required, else the state of the child and of the savage 
would be peculiarly unfortimate. In my letter in 
Nature of Nov. 23, I merely wished to describe a 
method involving no apparatus which permitted one 
to experience sensations produced by the activity of 
muscles engaged in raising or lowering the mass of the 
limbs. I am aware that some psychologists have dis- 
cussed the question whether these sensations in or of 
muscles are not rather sensations of the outgoing, 
cerebral, efferent impulses to the muscles. I have 
always thought that view extremely unlikely and 
akin to learned trifling. If it were true, would it not 
be very peculiar that we should not have any aware- 
ness of any other kinds of efferent innervations such as 
those of heart, blood-vessels, or glands? 

I did not set out to offer any “ explanation ” of the 
muscular sensation which involved or did not involve 
“ a minute examination of a long series of neurological 
j)henomena 

I still think the method I have described is an inter- 
esting one, because it is, to some extent, quantitative, 
in that the moment the limb rests on the water the 
sensation is minimal, and the moment it begins to be 
raised or lowered the sensation is increased in intensity. 
I hope we may still be allowed to experience and report 
on sensations without being compelled to give “ a 
valid analysis ” of them “with the necessary rigour ”. 

D. F. Fraser -Harris. 

Chiswick, W.4, Jan. 13. 


Sterilisation as a Practical Policy. 

May I add to the admirable review by Prof. 
MacBride (Nature, Jan. 11, pp. 40-42) that there is an 
urgent and immediate place for voluntary sterilisation 
in Great Britain side by side with vokintary birth 
control ? The medical profession at present does not 
meet the demand of those ecu scions of heritable 
defect and with a sufficient sense of civil responsibility 
voluntarily to desi re sterilisation . Compulsory sterili - 
sation of the unfit would require legalisation which we 
may properly hope may be passed before long, but to 
secure the voluntary sterilisation of those ready to ask 
for it requires such public propaganda as was given to 
constructive birth control. But while it is easy to 
sterilise a male effectively and harmlessly, it is neither 
so easy nor so successful, as Prof. MacBride’s article 
would' lead one to believe, to sterilise the female, the 
tying of the Fallopian tubes sometimes leading to 
internal pregnancies whicli are worse than the normal. 
Nevertheless, as a social step it will be valuable to 
facilitate voluntary sterilisation even of the defective 
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males who are conscious of their defect and willing to 
have vasectomy performed. 

The Society for Constructive Birth Control has for 
some time past been considering the possibilities for 
facilitating this and will be pleased to hear from 
competent surgeons willing to undertake such cases 
in any part of the country. 

Marie C. Stores 
(President). 

Society for Constructive Birth Control 
and Racial Progress, . 

108 Whitfield Street, London, W.l. 


Botanical Nomenclature. 

May I request the publication of a short note which 
I consider a point of importance in view of the forth- 
coming botanical conference in Britain ? 

Article 57 of the Vienna rules states “ the original 
spelling of a name must be retained except in. case 
of a typographic or orthographic error”. The use 
of the word “spelling” along with the word “ ortho- 
graphic ” in this sentence appears to many to over- 
ride the original meaning of the latter word, namely, 
“ correct writing ” ; and to restrict it to the diction- 
ary sense of correct spelling alone. But correct 
writing is equally important with correct spelling. 
To avoid ambiguity, I suggest Article 57 be 
amended to read “ typographic, orthographic, or 
syntactic error”. 

Is a man to be allowed to write, say, “ eiii sclioner 
Buell ” in German, or “ mie beau fiiie ” in French, 
through ignorance or temperamental whimsy, without 
protest from lovers of good German or" French ? 
Why, then, should we allow our ‘ nodding Homer ’ of 
nomenclature, even, to palm of? on us an ortho- 
graphic blunder such as Polygala sanguinea instead 
of P. sanguineum ; or pass by tin corrected a recent 
new specific blunder like Airosperma fusca for A. 
fuscum ? 

Robert A. Inglis. 

Central Experimental Farm, 

Ottawa, Dec. 16, 1929. 


Spectrum of Trebly Ionised Krypton. 

A SHORT note by me on the spectrum of doubly 
ionised krypton was published in Nature of Fel). 16, 
1929 (vol. 123, p. 244). Since tlien the observational 
data with regard to the spectrum of krypton have 
been extended up to M930 A, on tiie ultra-violet side. 
In the region of about 41,000 frequency units, some 
very strong lines, namely, 42,475*1(10) and 40,560*3(9), 
have been observed. x4ithough the lines of K v due to 
the transition SN^iO^ < — O 3 ) had been locatcnl near this 
region, it did not seem probable that this transition 
would give rise to such intense lines— lines more intense 
than the fundamental lines due to 3No{/)j -< — 0 .,). 

Further, by extrapolation by t! 3 C‘ mot hod of 
horizontal comparison, it lias been found that the 

fundamental lines of Kr - due to the t]‘ansition 

2 V 2 ( 0 |-< — Oo) would lie in this region. 

An attempt to find out these lines of Kr“' ■' lias 
revealed anumber of multiplets. Tlie lines 42,475-] ( i 0) 
and 40,560*3(9) have been found to be tlie ‘Li, 
and LL - m, lines. 

A complete analysis of this S])eetnnn is in ])rijgress 
and will be published shortly. 

D. F. Acharya. 

B.N. College, Patna, 

Dec. 3, 1929. 
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The Raman Effect. 


By Dr. A. 

Intboductory. 

I T is now just two years since the effect known 
by his name was discovered by Sir Chandra- 
sakara Raman, ^ but the phenomenon has aroused so 
much interest that even in this short time a tremen- 
dous amount of work has been done. A summary, 
therefore, at this stage may serve a useful purpose. 

In brief, the effect may be thus described : 
When a beam of monochromatic light is directed 
into some transparent substance, some of the 
light is scattered, and this light has the same fre- 
quency as the incident light (unmodified scattering). 
In addition, a much smaller quantity of the light 
suffers a change of frequency, usually a diminution 
(modified scattering), and it is this which con- 
stitutes the Raman effect. The magnitude of 
the change is found to depend upon the nature of 
the scattering material and is independent of the 
frequency of the incident light. In general each 
exciting line evokes several modified lines, some 
of which may be plane polarised. 

On account of their superficial resemblance, it 
would be well to make clear the respects in which 
this effect differs from fluorescence. 

(a) In fluorescence, the frequencies of the 
fluorescent spectrum are independent of those of 
the exciting radiation, provided the latter are able 
to excite fluorescence at all. On the other hand, 
the frequencies of the radiations modified by 
Raman scattering are directly related to the in- 
cident frequencies f,-, being (v^i^^iz). These shifts, 
I'ji, are either actual infra-red frequencies in the 
absorption spectrum of the scattering material, 
or differences in such frequencies. ^ For example, 
measuring wave numbers in cm.“^, the frequencies 
27354, 27290, 24704, and 22939 emitted by a mercury 
vapour lamp are scattered by benzene molecules 
and give rise to the Raman lines (among others) 
24294, 24231, 21646, and 19877 respectively. These, 
it will be seen, are lines shifted to the red by an 
amount 3060 cm."^ approximately, and correspond 
to an infra-red w^ave-length 3*27 fL, while the infra- 
red absorption spectrum of benzene includes a 
a strong band at 3*25 /x. 

{b) The intensities of the Raman lines are of a 
different order of magnitude. 

(c) Many of the Raman lines are strongly polar- 
ised. 

Technique. 

The first observations were made with com- 
plementary light filters, but this was abandoned 
in favour of spectroscopic methods. The light 
from a mercury vapour lamp is directed by a large 
condensing lens into a flask and the light scattered 
at right-angles is focused on to the slit of a spectro- 
graph (flask method). This has been modified by 
R. W. Wood,^ who uses a long tube, water-cooled, 
placed parallel to a long tubular mercury arc and 
almost touching it. Observation is made axially 
along the tube, and portions of the spectrum of the 
incident light may be filtered out by the addition 


C. Menzies, 

of suitable colouring matter to the cooling water 
(tube method). 

As a source for Raman scattering experiments, the 
mercury vapour lamp has the disadvantage that it 
cannot be arranged to give really monochromatic 
radiation. For this reason, helium excitation is 
sometimes used,^ since the strong line A3888 A.U. 
can be isolated by ultra-violet glass and the results 
are then unambiguous. 

Although most observations have been made 
in the visible region, the ultra-violet region has 
been used as well, entailing the use of quartz 
throughout. This region has the advantage that 
the Raman lines are considerably stronger. It 
must be borne in mind, how’^ever, that chemical 
action may easily be induced by the use of such 
short-wave exciting light, and the experiment 
thereby vitiated. 

When gases are to be investigated, the tube 
I method is used, and the exposure may be shortened 
by having the gas under pressure. 

In the case of solids, a block is treated as in the 
flask method. Recently, it has been shown by 
me ® and independently by Bar that the Raman 
spectra of solids in powder form may be obtained, 
since the incident radiation is much w^eakened by 
repeated reflections. Thus the field for investiga- 
tion is considerably greater, since only a few solids 
are obtainable in large pieces. 

Width of Lines. 

The scattered lines differ greatly in respect of 
width.®’ ® When scattered by crystals, the lines 
are particularly sharp, less sharp for amorphous 
solids, and some lines scattered from liquids are 
more diffuse still. The change in sharpness in the 
transition from solid to liquid is w’^ell shown in the 
liquefaction of ice.^® In this case the lines become 
much broader wden the ice melts, but with little 
alteration of frequency. This, as pointed out by 
C. P. Snow (private communication), means that 
ice is a molecular lattice and not an ionic one. In 
some liquids the lines are very sharp indeed, but 
quite frequently a continuous spectrum is 
obtained, especially in very viscous liquids. The 
unmodified lines are often diffusely broadened ; 
this is perhaps to be accounted for as a Raman 
scattering where the incident radiation has been 
modified by the abstraction of energy required to 
produce changes in the rotational frequencies of 
the molecules. 

Intensities. 

If corresponding Raman lines (that is, lines 
having the same frequency shift from the different 
exciting lines) be considered, the intensity is aug- 
mented considerably as the frequency of the ex- 
citing line is increased. It does not, however, 
follow the fourth powder law.^® The Stokes lines 
(shifts to the red) are very much more intense 
than the corresponding anti-Stokes lines. The 
ratio of the intensities of corresponding Stokes and 
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anti -Stokes lines has provided an interesting 
criterion for the quantum theory of dispersion. 
Schrodinger’s original dispersion theory implies 
an intensity-ratio equal to one.^® Statistical 
mechanics, however, yields intensity-ratios in 
accordance with those oi)served.^'^’ 

Effect of Temfeeatxjre. 

Intimately connected with, the consideration 
of the intensity-ratio just mentioned is the effect 
of change of temperature. Whatever the true 
explanation of the E/aman effect may be, jumps 
between quantised states must he involved and 
intensities vdll be affected by the molecular popula- 
tions of these states. So increase of temperature, 
ivhich favours an increase in population in the 
higher states, is bound to augment the intensities 
of the anti-Stokes lines, and this is found to occur.^^ 
In quartz, for example, a particular Stokes line 
has an intensity about two -fifths of that of the 
corresponding unmodified line. As the temperature 
is increased, the unmodified line increases in in- 
tensity, the anti-Stokes line increases more rapidly 
and the Stokes line decreases slightly in intensity. 

At the same time, the lines become more diffuse ; 
this has been attributed to an increase in the mole- 
cular rotation.^^ 

Critical State. 

Ordinary unmodified scattering increases very 
considerably in intensity as the critical state is 
approached, but there is little corresponding in- 
crease in the intensity of the modified radiations. 
This is taken as a proof that the modified radiations 
are incoherent. 

Polarisatioft. 

In scattering by liquids, the modified lines may 
be plane polarised parallel to the direction of 
polarisation of the unmodified lines, partially 
polarised in this direction, or iinpolarised.^’ In 
scattering by solids, it is possible in addition for 
modified lines to be plane polarised in a direction 
perpendicular to that of the unmodified lines. 
This has been shown to occur in quartz, and is 
related to the direction of the optic axis with re- 
gard to the directions of the incident and scattered 
beams. A new^ orientation of the crystal produces 
a change in the direction of the plane of polarisation 
for some of the lines, but not for others.^®* 

Scattering in Gases. 

It has been suggested that many of the weak 
lines listed in spectrum tables may be Raman lines 
excited by strong lines of the element involved. 
For example, H. S. Allen suggests that some of the 
secondary lines of hydrogen may be Raman lines 
excited in the molecules by Balmer lines. 

Hydrogen chloride gas gives a sharp Raman 
line corresponding to the ‘ missing ’ line in its 
absorption spectrum, together with some lines 
corresponding to molecular rotations. It is 
interesting that the changes in the rotational 
quantum number m for the Raman spectrum of 
HCl gas are given by 

Am — 0 or ±2, 
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while in the infra-red absorption spectrum they 
are given by 

Am == ± 1. 

This fits in with the ' three-level ’ theory discussed 
later. 

Carbon monoxide gives a line corresponding to 
the infra-red absorption band, while carbon dioxide 
gives two lines which correspond to the differences 
in frequency of the components of the doublet infra- 
red absorption bands.^ 

Oxygen, hydrogen, and nitrogen scatter the 
exciting line with several equally spaced lines on 
either side ; these are found to be due to changes 
in molecular rotational energy, with alternate 
rotational levels missing or relatively w^eak. In 
oxygen the lines are due to transitions between odd 
levels only ; in hydrogen the lines due to transi- 
tions betw'cen odd levels are strong, wiiile those 
betw'een even levels are w^eak ; and in nitrogen the 
intensities are re versed. The difference between 
the three gases in this respect may be made clearer 
by the use of heavier t^^pe to indicate larger in- 
tensities : 


Oxygen 

odd 


Hydrogen 

odd 

even 

Nitrogen 

odd 

even 


It is remarkable that in this respect nitrogen 
should be unlike hydrogen, for from the point of 
view^ of nuclear states one w'ould expect them to be 
similar. 

In nitrogen monoxide a Raman line has been 
photographed corresponding to a change in the 
direction of electronic spin.^^ 

Oxygen, hydrogen, and nitrogen w-ere first ex- 
amined in the liquid state, and in the case of 
hydrogen two-quantum transitions in the molecular 
rotation were observed, and a one-quantum vibra- 
tional transition. The rotational transitions are 
0 — and 1— v3, the molecules being in the zero 
vibrational state. This is evidence of the existemce 
of both the a- and ^d-forms in liquid hydrogen. 

Scattering in LiQ'Uids. 

The effect was first discovered with li(|uids, and 
it is with the scattering material in this state that 
most of the wnrk has been done. 'With the excep- 
tion of the work on liquefied gases just mentioued, 
the results obtained with liquids lia\'e been im- 
portant more with regard to the infra -rc^d s].)ectra 
and chemical constitution of the material than to 
the elucidation of the effect itself. It would be 
impossible here to refer to many of the ])apers 
dealing wdth liquids ; a conipriiu^usive^ memoir 
has lately been published by (kinesan and Ven- 
kateswaran.®'^ 

As an example of the use of the effect foi' the 
study of chemical constitution we may consider 
the C-H bond. This bond is found to invoivt^ a 
Raman shift corresponding to 3*35 in tetrachlor- 
ethane for example, !)ut when the carbon 1ms a 
double bond, the C-H is dis])laeed towards the 
shorter wave-lengths, for example, 3*25 y in tri- 
chlorethylene.^*^’ In a similar way other .Raman 
shifts are connected with chemical linkages. In 
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the instance just quoted, Eaman effect measure- 
ments are supported by infra-red observations ; 
unsupported evidence should be treated with 
caution, since Raman shifts correspond so fre- 
quently to the difference between frequencies 
rather than to the frequencies themselves. 

Solutions of salts in w^ater show Raman lines 
characteristic of the salts in addition to those due 
to the water. As an example of work on solutions 
may be quoted the recent interesting experiments 
of I. R. Rao with nitric acid at different concen- 
trations. Lines were found wdth the concentrated 
acid, due to the JSTOg ion, as well as lines attributed 
to HNOg. On dilution, the JSTO^ lines intensified 
up to a maximum and thereafter diminished in 
intensity, while the HlSTOa Imes progressively grew" 
weaker and faded out altogether. The dilution 
at which the HNOg lines disappeared w"as the same 
as that at which the intensity of the NO 3 lines was a 
maximum . Thus, literally an ocular demonstration 
is j)rovided of the increase of ionisation in a solu- 
tion w"hen it is made more dilute. 

Scattering in Solids. 

Quartz and Iceland spar ware investigated by 
Landsberg and Mandelstam,^^ who claim to have 
discovered the effect independently of Raman ; 
one of the shifts found by them in Iceland spar 
corresponds to the optically inactive fundamental 
frequency of the CO 3 ion . Such inactive frequencies 
occur with great strength in the Raman effect in 
crystals ; they may be observed easily using the 
crystals as a coarse powder, or in solution. 

When w^ater of crystallisation is present, the 
water Raman lines are found, and are considerably 
sharper than in w^ater itself. 

Raman lines corresponding to the residual ray 
frequency of rock-salt are not found, nor do the 
residual ray frequencies appear in the Raman 
effect investigation of lithium or sodium fluoride. 
Schaefer suggests that the Raman effect implies 
an asymmetrical vibration, w"hile the lattice vibra- 
tion of NaCl is essentially a symmetrical vibration. 

Theory. 

The original theory as put forw-ard by Raman 
w"as that the modified lines were displaced by an 
energy amount equal to that required to raise a 
naolecule from the normal state to some higher 
energy state. If this were so, all Raman lines would 
correspond to infra-red absorption lines, and this 
is certainly not the case. The modified lines are 
implicit in the Kramers -Heisenberg dispersion 
formula, w-hich was developed from the theory 
of Smekal.^® The existence of the effect was 
nevertheless not sought for, and remained to be 
discovered quite independently. 

The modified lines differ in frequency from the 
exciting lines by an amount equal to a difference 
in frequency between infra-red absorption lines. 
The absorption lines themselves may appear, but 
they are usually very w'eak. Three levels are in- 
volved in the production of a single Raman line, 
say Z, and n. If transitions may take place be- 
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tween /c and n, and between I and n, then a Raman 
line may be expected corresponding to the transi- 
tion betw^een ^ and I, even though this may be a 
forbidden transition in the infra-red.®’ Thus 
it is at once explained why Raman lines exist having 
no counterpart in the infra-red, and vice versa. 
As the energy of the exciting quantum appi'oaches 
the value the Raman scattering becomes 

increasingly intense, and w"hen it reaches it, 
fluorescence occurs.^® 

The theoretical explanation of the polarisation 
of the lines is not yet fully understood. Raman 
has sought to explain it in terms of the optical 
anisotropy of the molecule, wLile I have en- 
deavoured to picture it in terms of the energy 
transitions betw^een directions of vibration wkich 
have different orientations in the molecule.®'^ 


Futitrb Progress. 

Although a great deal has been done, much 
remains for investigation . The polarisations of 
the lines, the relative intensities of the Stokes and 
anti-Stokes lines, and the energy-levels of molecules 
deduced from the Raman effect observations com- 
bined wdth infra-red work, are a few" of the lines 
of investigation which will provide work for many 
investigators. There is little doubt that w"hen 
its usefulness is appreciated, it will be constantly 
employed by the research chemist. 
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Malaria Prophylaxis in Kenya.^ 


I N the years 1925, 1926, 1927 there were in Kenya 
at least 10, 10, and 5 deaths, and in Uganda 
at least 19, 48, and 22 deaths from blackwater 
fever in the respective years. This is a deplorable 
waste of life, for it may be regarded as axiomatic 
that malaria and blackwater fever are so closely 
connected that freedom from the former means 
absolute freedom from the latter. Blackwater fever 
to-day in Africa, as it did nearly a century ago, 
kills twenty-five in every hundred of those at- 
tacked, and yet, says Col. S. P. James in the report 
before us, “ Several people told me, with obvious 
pride, that they had had two or more attacks of 
the latter disease ” [blackwater] (p. 24). This 
century-long waste of life, in spite of the obvious 
pride ” of the ignorant, is a totally unnecessary 
sacrifice. It is unnecessary because malaria (and 
so blackwater) is a preventable disease, but now 
we are rejoiced to hear that this slaughter will 
cease in Kenya, for “ the Governor had announced 
that it was his Government’s intention to stamp 
out the disease ” (malaria). With it will also dis- 
appear blackwater not only from among Europeans 
but also from among the Indians, of whom there 
are three times as many in Kenya as there are 
Europeans, and among whom the incidence and 
fatality of blackwater is surprisingly high (p. 29). 

Now '' although the Kenya Government had 
taken various measures within the limits imposed 
by financial considerations and available stafi, the 
disease [malaria] was still a serious menace ” (p. 5). 
Col. James points out that the campaign (now to 
be undertaken) will be long and difficult ; it must, 
in the words of H.R.H. the Prince of Wales, be 
''intensive and scientifically conducted”. How- 
far these conditions are compatible with financial 
considerations remain to be seen. So recently as 
1926, Mr. Ormsby-Gore ^ stated " that malaria can 
be controlled is well knowm, but the difficulty and 
expense of such control, in view of the extent of the 

^ Report on a visit to Kenya and Uganda to Advise on Antiraalarial 
Measures. By Col. S. P. James. Pp. 48. (London: Crown Agents 
for the Colonies, 1929.) Ls*. 

® Report by the Hon. W’’. G. A. Ormsby-Gore (Parliamentary Under- 
secretary of State for the Colonies), on his visit to West Africa during 
the year 1926. (London : H.M. Stationery Office.) 


West African colonies and the conditions wFich 
prevail in those territories, are almost insuperable ” 

(P- 67). ^ ^ ^ . 

Whether or no we can stamp out malaria remains 
to be seen, but if we try to do so, w^e should at 
least use the best methods available. It is true 
that malaria has been ' stamped out ’ (w^e ourselves 
prefer a less ambitious w^ord, ' moderated ’) here 
and there in various parts of the wurld, but it is 
unfortunately also true that no general wide- 
spread success has attended the efforts of sani- 
tarians. Perhaps a clue to the whole situation is 
afforded by the example of malaria in Great Britain 
itself. Ague has disappeared from the country. 
Perhaps the most satisfactory explanation is that 
it has disappeared as the result of improved social 
hygiene. Poverty, dirt, malnutrition, ignorance, 
have been replaced by w-ealth, cleanliness, w^ell- 
being, and education to such an extent as to 
mitigate completely its ill-effects. Drainage and 
agriculture and improved housing also play their 
part. Whatever be the exact cause, malaria for 
all practical purposes disappeared long before anti- 
malarial campaigns were heard of, nor is this an 
entirely exceptional occurrence. 

Col. James in this report lays great stress again 
on the view”, so ably defended him, that the 
methods of malaria prophylaxis are not simply 
those of the ' Aquatic school ’ (pouring paraffin on 
pools), or of the ' Mithridatic school ’ (poisoning 
the parasite with potions), if w^e may use these 
terms without disrespect, but that w4iile both these 
methods have their (limited) usefulness there is 
something more, namely, the great malaria problem 
is one of social hygiene in its widest application 
and that mere prophylaxis as usually carried out 
is not likely to succeed until this is realised . Poverty 
then must be stamped out by w'ealth, and ignorance 
by knowdedge ; malaria also will be stamped out 
in the process. The practical advice given in this 
report will be of great value to those directly 
concerned with the actual administrative proL)Iems 
that arise in such a vast undertaking and high aim 
as the Kenya authorities have in view. 

J. W..W. S, 


Obituary. 


Pbor. Kael voisr den Steinen. 


B y the death of Karl von den Steinen on Nov. 4 
last, ethnological studies in Germany have 
lost one of their most distinguished and widely 
Imown representatives . Born at Muhlheim a . Ruhr 
in 1855, he graduated at Diisseldorf in 1871 and 
studied medicine at Zurich, Bonn, and Strasbourg. 
While travelling round the wwld from 1879 to 
1881, he met Adolf Bastian in Hawmi. Association 
wdth that distinguished and enthusiastic ethno- 
logist turned his attention to the study of primi- 
tive cultures, especially those of Poljaiesia, 

It w’-as not, however, until 1884, after his return 
from South Georgia, -where he had been attached 
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to the German party in charge of the meteoro- 
logical station, that von den Steinen definitely 
turned to anthropological exploration. He ilien 
organised an expedition through Central Brazil 
and explored the tlien unknown region of the 
Xingir, one of the southern tribiitaries of the 
Amazon. The results of tliis expedition were em- 
bodied in his book '* Dureh Zeiitral Ih^asilieii 
He returned to the Xingii in 1887, publisliing the 
results of his intensive studies of the natix-es of the 
area in his grammar of the Bakairi language in 
1892, and in his " Unter den Naturv<>Ik(an Zentrai 
Brasilians ” in 1894. 

For long von den Steinen was best known to the 
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outer world for his work in South America, hut his 
interest in the culture of Polynesia never flagged. 
In 1897 he visited the Marquesas and in 1898 the 
tribes of north-western Canada. His studies in 
Brazil had interested him in the problems of primi- 
tive art, and this interest was intensified by the 
curious art forms of the Marquesas. Prom this 
time forward he devoted himself to the accumula- 
tion of material for the study of the history of 
Marquesan art. The result was his monumental 
work on Marquesan art, of which the first volume 
appeared in 1925 and the second in 1928 — a work 
which cannot but have a profound effect on method 
in all future studies of primitive art. 

Von den Steinen’s life was devoted to research, 
but he held a chair in the University of Marburg 
from 1891 to 1892, was president of the German 
Geographical Society in 1896, director of the South 
American department of the Ethnographical Museum 
in Berlin from 1902 to 1906, and president of the 
Anthropological Society of Berlin from 1908 to 
1910. He was elected an honorary fellow of the 
Royal Anthropological Institute so long ago as 1905. 


Prof. Auguste Rateau. 

With De Laval, Sir Charles Parsons, Curtis, and 
Ljungstrom, the late Prof. Rateau, who died in 
Paris on Jan. 13, will be remembered as one of the 
successful pioneers of the steam turbine. So long 
ago as 1890 he published his “ fitudes sur les 
turbines a vapeur ; in 1896 he patented his 
well-loiown form of multi-stage impulse turbine ; 
in 1900 at the Paris Exhibition he exhibited com- 
plete designs for a turbine installation of a torpedo 
boat, and in 1903 he founded the Society Rateau, 
which from small beginnings rapidly grew" into a 
large undertaking employing some three thousand 
workmen, with branches in all European countries. 
Though the turbine claimed the greater share of 
his attention, he did most successful work on the 


compound centrifugal air compressor, while his 
turbine super-charger has been fitted to aero 
engines and to marine Diesel engines. 

Born at the small town of Royan, near the mouth 
of the Gironde, on Oct. 13, 1863, Rateau attended 
the grammar school at Cognac and then spent some 
years as a student, first at the S cole Polytechnique 
and then at the ficole Superieure des Mines in 
Paris, gaining the rank of Inspector of Mines in 
1886. He was already distinguished by his high 
attainments, and in 1888 was appointed a pro- 
fessor at the Mining School at St. Etienne ; about 
ten years later he returned to Paris as a professor 
of electrical engineering in the Eeole Superieure 
des Mines. 

It w^as Bateau’s early work on mine ventilation 
which laid the foundation of his work on turbines 
and turbo-blowurs. Of world- wide reputation, he 
read papers in England to the Institution of Mining 
Engineers, the Institution of Naval Architects, and 
the Institution of Mechanical Engineers, and during 
the James Watt centenary celebrations in 1919, 
wdth other distinguished engineers, received the 
honorary degree of LL.D. from the University of 
Birmingham. He was likewise honoured by places 
so far apart as Charlottenburg, Wisconsin, and 
Louvain, while he wus one of the few engineers to 
be elected a member of the Institut de France. 


We regret to announce the following deaths ; 

M. Maturin L. Delafield, originally of New York, 
who for the last twenty-five years has resided in 
Lausanne, known for his work on the taxonomy of 
vascular plants and on phytogeography, on Dec. 18, 
aged sixty years. 

Mr. E. T. Newton, F.R.S., formerly palseontologist 
to the Geological Survey of Great Britain, on Jan. 28, 
aged eighty-nine years. 

Dr. J. M. D. Scott, professor of physiology in the 
University of Saskatoon and formerly lecturer and 
senior demonstrator at St. Bartholomew’s Hospital 
Medical School, London, on Jan. 28. 


News and Views. 


The centenary of the birth of Lord Salisbury, who 
delivered a noteworthy address as president of the 
British Association at the meeting at Oxford in 1894, 
fell on Feb. 3 last. It is interesting to recall that, for 
a great part of his life, scientific experiment was the 
favourite occupation of his leisure hours. In the 
earlier phases of this hobby, his interest lay in the 
direction of chemistry, especially as applied to photo- 
graphy, in that stage of its development when the 
amateur had to be a good deal more independent of 
expert assistance than he is to-day. In the biography 
written by his daughter we are told that, in addition 
to the camera and tripod, “the paraphernalia of 
bottles and trays and red lamps and sheets of un- 
savoury velvet were, at this time of his life, a constant 
accompaniment in holiday travelling ”. We are also 
told that “ his wife shared in the painful experiences 
familiar to relatives of self- educating chemists ”, and 
that on one occasion he staggered into her presence 
and fell fainting at her feet, as the result of a too suc- 
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cessful manufacture — and inhalation — -of chlorine. 
At a later period, when increased means brought 
more expensive apparatus within his reach, he turned 
from chemistry to electricity, and in his laboratory 
at Hatfield spent his leisure on prolonged and minute 
experiments, at first on problems of polarisation and 
magnetism, and later on certain spectroscopic pheno- 
mena. On the latter he published a paper in the 
Philosophical Magazine, and in a German handbook 
on the subject they are mentioned as the first in point 
of time in which the conclusion was drawn that a gas 
at low temperature could emit a bright spectrum. 

Of Lord Salisbury’s work at Hatfield an account 
written by his friend and helper, Prof. H. MLeod, 
shows him “repeating, checking, analysing, with as 
much patience and enthusiasm as if such vrork had 
been the occupation of his life There is no disposi- 
tion on the part of his biographers to claim or to sug- 
gest that he would have attained high eminence as a 
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scientific worker liad lie adopted science rather than 
politics as his life-work ; on the contrary, he was so 
deficient in the instinct for external observation — to 
the extent of being on one occasion unable to recognise 
a colleague in the Cabinet when he saw him — that, as 
his daughter puts it, it is difficult to believe that he 
could ever have acquired that power of recognising 
unlooked-for phenomena among the accidental by- 
products of an experiment to which so many dis- 
coveries have been due But it is easy to under- 
stand his addiction to scientific experiment, with its 
promise of some definite result, as a restful contrast 
to the inconclusiveness and lack of finality in politics. 

A Bill for the Protection of Wild Birds in Scotland 
was introduced in the House of Commons on Jan. 23, 
and obtained a first reading. The bill repeals the 
present laws relating to wild birds, other than game 
birds, and substitiites a simplified code the essence of 
which is that all birds and their eggs are to be pro- 
tected at all times, with a few exceptions. The 
apparent simplicity of such a measure is sure to 
appeal to unthinking minds, but the principle of the 
bill is unscientific. Equally to protect all birds is in 
reality to favour the stronger and more successful as 
against the weaker. It has been forgotten that man, 
with his cultivation and industries, has irretrievably 
upset the balance of wild Nature. The best he can 
now do is not to perpetuate this upset balance, but 
so to regulate numbers and species that so far as 
possible none should suffer unduly from his original 
interference. It would be easy to cite cases where 
already overmuch protection has resulted in the in- 
crease of certain species at the expense of equally or 
more desirable birds. The bill has other defects. In 
some respects it is unnecessary legislation, for it pro- 
tects many birds which require no protection. It 
would make the schoolboy who takes a blackbird’s 
egg a criminal. Even more curious, while preserving 
intact all the laws wffiich conserve game birds for the 
wealthy, it makes serious inroads against the old- 
established right of the ordinary man to obtain, if he 
can, an occasional meal on the seashore. It is un- 
likely that such a bill will pass unchallenged at its 
second reading, which is put down for Feb. 10. 

So little notice is taken by the public Press of Great 
Britain of the award of Nobel prizes, except the prizes 
for literature and peace, that the banquet given on 
Feb. 3 by the Biochemical Society in honour of the 
Nobel Laureates in medicine and chemistry last year 
is of particular interest. In Sweden the prizes are 
rightly regarded as of outstanding and world-wide 
importance, and when they are presented on the 
anniversary of Alfred Nobel’s death, the head of the 
State is present, and the ceremony is conducted with 
impressive solemnity and dignity. The Swedish 
people show that they are proud of the great founda- 
tion with which Nobel entrusted them, and the nation 
delights to associate itself with the progressive thought 
and work of the recipients of the prizes. British 
Laureates find a very different atmosphere prevailing 
when they return to their own shores ; and it is not 
surprising to know that this public indifference is not 
understood in Sweden. The banquet on Monday 
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will, we hope, show that scientific people, at any rate, 
realise the high distinction conferred by the Nobel 
awards. The three Laureates in medicine and chem- 
istry who were present were Sir Frederick Gowlaiid 
Hopkins, Prof- Hans von Euler, and Prof. Arthur 
Harden. Prof. C. Eijkman was imfortunately unable 
to attend, owing to ill-health. 

Sib Chables Mabtin presided at the banquet, 
wdiich was largely attended, among the company 
being the Swedish Minister and Sir Ernest Rutherford, 
president of the Royal Society. In proposing the 
toast of “ The Nobel Laureates ”, Sir Charles Martin 
gave a very interesting survey of the gro’wth of know- 
ledge of accessory food factors from the time when 
Eijkman became director of the pathological labora- 
tory at Weltevreden to the present period of mar- 
vellous activity. Beri-beri was then regarded as an 
infection, and it was Eijkmaii’s experiments which 
sho’wed that the disease was similar to a disease in 
fowls and due to a dietetic deficiency. Turning to 
Sir Frederick Hopkins, the chairman hailed him as a 
prince of biochemists who has enriched physiology 
for forty years by his discoveries. From his experi- 
ments with synthetic diets he was led to conclude that 
for nutrition certain minute quantities of hitherto 
unknown substances were essential ; and so began 
our knowledge of vitamins. Prof. Harden’s researches 
began with the fermentations of bacteria by accurate 
quantitative methods, and developed into his brilliant 
work on alcoholic fermentation. His discoveries have 
brought about completely new conceptions of the 
chemistry of these changes. Prof, von Euler’s ex- 
plorations in the same field have been most extensive, 
and there is scarcely any aspect of the subject that 
' he has not illuminated by his researches. 

Many British botanists realised anew, during the 
British Association meeting in South Africa last year, 
the very interesting nature of the vegetation of South 
and East Africa and of Rhodesia. Between November 
1928 and March 1929, Dr. T. F. Chipp, assistant 
director of the Royal Botanic Gardens, Kew, -was 
travelling in the Anglo -Egyptian Sudan and. as a 
result, presented to the Royal Geographical Society 
on Jan. 13 an interesting account of the vegetation 
features of this West African botanical region. Vege- 
tation belts of very different character are found, 
lying at varying distances from the Gulf of Guinea 
and ranging from the luxuriant development of vege-. 
tation in the south-west area, favom^tMl In- the mon- 
soon from the Gulf, to the desert vegt^ation to tlie 
north-east in an area desiccated by tfie north-east 
Trades from the continent of Asia. Whilst climate, 
therefore, plays an all-imporhint role in detta-inining 
the distribution of vegetation, biotic fatuors, as ex- 
emplified by man, may piny a veiy important part in 
two ways, which seem of fundamental importance 
from the Cape to Cairo, namely, shifting native 
cultivation and the burning of tlie dry grass aial hush 
lands. ■ . ■ ■ ■ ■ ■ ■ 

Major Chipp, witii his experience both of vegeta- 
tion and of problems of agricultural and hort ieulturai 
significance, discussed one admiiiistrative problem 
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that deserves examination. He pointed out that the 
political units in iVfrica are by no means natural 
vegetation units. Each big British territorial unit 
cuts across a number of the natural belts of vegetation, 
and so independently, in each territory, as scientific 
investigation begins to precede further agricultural 
exploitation, the same problems are taken up afresh 
by different investigators at different, and very iso- 
lated, centres. This would not matter if the men and 
money available were unlimited, but this is very far 
from being the case. As Dr. Chipp said . . . “ no 
one country can afford to maintain a staff of specialists 
sufficient to deal with all the food crops and crops of 
commercial importance which occur within its bound- 
aries, and the inevitable tendency is for a few indi- 
viduals in each country to attempt research into 
vastly different i3roblems Such a dissipation of 
our very limited available scientific resources will 
certainly prove wasteful. Possibly, as the new 
tropical I'esearch centre at Amani, in Tanganyika 
Territory, gets into its stride, we shall see a better 
co-ordination and utilisation of the efforts of a widely 
scattered body of scientific workers, whose labours 
should certainly be utilised to best advantage if the 
tropical resources of the Empire are to be tapped 
at a pace in any measure commensurate with our 
needs. 

The esteem in which the late Ernst Abbe was held 
by his countrymen is well illustrated by the fact that, 
twenty-five years after his death, Die Naturwissen- 
schaften devotes more than half its issue of Jan. 
17 to an account of his connexion with the firm of 
Zeiss, written by Dr. PI. Hartinger. Most of the facts 
are already known from the “ History ” by Prof, von 
Rohr, but they furnish a romance of science which 
still bears repetition. Carl Zeiss, after learning his 
trade as an instrument maker at Weimar and working 
in Vienna, Berlin, and other towns, established him- 
self in 1846, at the age of thirty, as instrument maker 
to the University of Jena. His experience convinced 
him that great improvements in the mici’oscope were 
possible, and in 1866 he took into his works Ernst 
Abbe, a mathematician of twenty -six years of age, 
trained at the University and clever with his hands, 
and the firm began to construct instruments with 
Abbe’s improvements. When, in 1870, their progress 
was stopped by the want of glass with new properties, 
they called in Otto Schott, and with the aid of a grant 
of £3000 from the Government, established the Jena 
glass works in 1884, proceeded to make the glass 
required, and in this way produced their apochromatic 
objective in 1886. Carl Zeiss died in 1888, and his 
son retired in 1889, leaving Abbe the sole head, of the 
firm. Much of the work now fell on the shoulders of 
Abbe’s assistants, Rudolph, Czapski, and von Rohr, 
and in 1903 he gavenp scientific work. He died two 
years later. A statue of him by Hildebrandt stands 
in the hall of the University of Jena, and views of 
this and a smaller one by Hischen are reproduced in 
the article. An indifferent photograph of Abbe in 
1886, a good one of Zeiss in 1883, and a drawing of 
the house in which he lived in 1834-38 are also 
reproduced. 

. 'No. 3145, VoL. 


The regulations of the Post Office with regard to 
broadcast licences in Great Britain have been sub- 
jected to criticism, some of which is discussed in the 
Wireless World for Jan. 29. In particular, a Post 
Office regulation states that : ‘‘ The Licensee shall 
not use or allow the station . . . to be used for the I 
receipt of messages other than messages intended for 
receipt thereby or sent for general reception List- 
eners, therefore, who take pleasure in picking up the 
messages sent out from Croydon air-port to aero- 
planes flying between England and the Continent 
have a guilty feeling that they are breaking the 
law. One of them, Mr. Cyril E. Baron, during the 
recent gales, picked up SOS calls from a ship in 
distress in the Channel. Finding that the calls were ; 
not being answered, he communicated the information 
by telephone to the North Foreland Radio Station, 
and by this action was probably the means of saving 
the ship and the lives of those on board. For this 
action, presumably illegal, he was duly thanked by 
the Post Office instead of having his licence cancelled. 
The Post Office cannot hope to prevent listeners on 
radio receiving sets overhearing messages which it is 
desired to keep secret. Those who are expert at the i 
Morse code occasionally are interested in the messages I 
they hear from ships at sea. As a general principle, 
it is not advisable to publish regulations which cannot 
be enforced. | 

Lobd Rayleigh discussed, in his Friday evening : 
discourse delivered at the Royal Institution on Jan. 31, ; 
‘‘ Iridescent Colours in Nature The colours of in- 
sects, said Lord Rayleigh, are of two distinct classes, i 
Some of them are due to pigmentary substances ; for I 
example, the tortoiseshell butterfly owes its red colour i 
to pigments, and accordingly the red colour is seen by I 
transmitted light. On the other hand, blue butterflies I 
apparently never owe their colour to a pigment ; for 
example, in Morpho Rhetenor, the blue colour seen so 
brilliantly by reflection disappears entirely by trans- 
mitted light, a nondescript brownish colour being ; 
alone perceptible. The experimental evidence leads ; 
to the view that the blue butterfly owes its colour to I 
interference of light ; the reflection at the front and i 
back surfaces combining to give this interference for | 
the less refrangible parts of the spectrum, and leaving I 
the blue as a residuum. The colours of metallic; 
beetles are of special interest and have excited con- 
siderable controversy. Some authorities attribute; 
them to the surface reflection of intensely absorbing 
rhatter assumed to be present in the wing case, and; 
in fact to be analogous to the surface reflection of; 
aniline colour. Lord Rayleigh held that this view; 
presents insuperable difficulties. First, the colour by 
absorption is not saturated, as it always is in the case 
of substances known to give surface reflection. 
Secondly, the colour of the reflection changes greatly 
with the angle of incidence, while surface reflection 
colours do not. Lastly, when the spectrum is ex- 
amined by absorption, it is found that bands are 
present which can be identified as essentially the 
game over different parts of the specimen, but vary 
slightly in position. The colour seems to be due to 
interference in this case also, the peculiarities of the 
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reflection and also of the absorption being due to the 
presence of a large number of reflecting layers suitably 

spaced. 

Pbof. J. L. Myees’s presidential address to the 
Koyal iVntliropoIogical Institute on “Anthropology, 
National and International ”, which was delivered at 
the anniversary meeting on Jan. 28, was a valuable 
survey of the movements during the last century to 
promote intercourse between men of science within 
their own country and internationally. Of these the 
British Association, which will celebrate its centenary 
next year, is a noteworthy example. In the inter- 
national field, anthropology appeared early with the 
International Congress of Archaeology and Prehistoric 
Anthropology, which first met in 1 864 and continued 
to meet at more or less regular intervals up to 1912. 
At Geneva in that year it was decided that the next 
session should be held in Spain in 1915. The War 
intervened and the meetings have never been resumed, 
although an attempt was made to hold a congress at 
Madrid in 1927, which fell through after the icrelimin- 
ary arrangements had been made. 

The present position in regard to an international 
congress of anthropology is one of considerable diffi- 
culty, of which the facts are admirably summarised 
by Prof. Myres’s address. At the close of the War, 
our French allies, among their praiseworthy efiorts to 
reinstate international co-operation in intellectual 
affairs in accordance with the intention of the treaty 
of Versailles, founded an Institute of Archaeology 
in Paris to which the title of ‘ International ’ was given. 
One of the objects of this Institute was the promotion 
of international congresses in archaeology and anthro- 
pology. Several such congresses have been held at 
triennial intervals, beginning with that at Liege in 
1921. But, as Prof. Myres showed, whatever may 
have been the case in the period immediately after 
the War, a congress organised in conditions at present 
inseparable from the constitution of the French 
institute can no longer comply with the requirements 
of a congress which is truly to be regarded as inter- 
national. The problem, though difficult, should not 
be insoluble. It appears essentially one for which a 
solution might be found through the International 
Research Council. 

The relationship between the engineer concerned 
mth petroleum and the industry itself is not easy to 
define. It is usually clouded by argument as to whether 
the engineer made the oil industry or the industry the 
oil engineer. It is further complicated by lack of agree- 
ment as to what really constitutes the engineer in the 
oil industry, since according to circumstances and 
national custom the designation may imply anything 
from a raw driller’s assistant to the highly trained and 
technically qualified consultant. This would seem 
prima facie a case for a formula, but Mr. John 
Gillespie’s discursive paper on the subject at the Insti- 
tution of Petroleum Technologists on Dee. 10 cannot 
be said to have supplied one. If one takes the stand 
at the outset that “ the engineer is in the forefront, 
and forms, and will aiw^ays form, the spearpoint in 
this line of attack upon the . . . resources which 
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Nature has hidden . . .”, then obviously the engineer 
made the oil industry and the relationship becomes 
practically parental. 

We would remind Mr. Gillespie, however, that in 
many instances the geologist might legitimately 
claim to be in the forefront of the attack on oil 
resources : that it is due to his initial efforts that 
the engineer is led to the scene where his “ spear- 
point ” will prove most effective. On the other hand, 
there are equally cases where the engineer, either be- 
cause he has no use for the geologist or because he 
believes more fervently in his own judgment, occu- 
pies the front line from the start. The early history 
of development of the industry is full of examples of 
the triumphs of pioneers of this kind, and to them all 
honour is due. But in latter days, oilfields are not so 
easily located ; those that formeily were ‘ there for 
the asking so to speak, are now worked out, and new 
discoveries are more and more determined by inten- 
sive technical effort, to the inevitable displacement of 
the old-time oil engineer. The vocation of the petrol- 
eum engineer to-day is entirely professional and 
specialised ; in some countries he is both geologist 
and civil engineer ; in others, he is fundamentally 
the engineer responsible for winning the oil success- 
fully from the pool, and his geology is second-hand. 
The driller is the mechanical engineer on the field : he 
is not a geologist and never will be. The matter will 
for long continue to be contentious, but it will scarcely 
be helped to settlement by exaggerated claims for one 
individual or the other. 

Sib Douglas Mawson amiounces further discoveries 
in the Enderby Land region of Antarctica in messages 
to the Times, After finding that Enderby Land ex- 
tends to the south-west in long. 46° E., he turned east- 
ward and passed in lat. 66° 22' S., long. 48° 30' E., 
the tip of a great ice-shelf walled by 200 feet ice 
clifis. This ice-shelf extends south-east to join the 
land. It is evidently comparable with the Termina- 
' tion and other floating ice shelves already known and 
is responsible for many of the large tabular bergs 
already reported in the neighbourhood. About three 
degrees farther east the land faces the sea in a rocky 
height of 1500 feet on which antarctic ])etrels and 
other birds were nesting. Several aeroplane flights 
have facilitated exploration. The ice pflateau of 
Enderby Land seems to rise in the interior to about 
4000 feet and there are many nunataks protruding 
through the ice. On one flight no less than 73 were 
visible at one time, one of tliera being 7000 feet in 
height. The Discovery is now short of coal. The 
Norwegian expedition in the Nornujia was last re- 
ported to be moving westward from Endeihy Land 
carrying out oceanographical researciies. An aero- 
plane is being used for coast exploration and recon- 
naissance of ice', conditions. ■ 

Psittacosis or parrot fever lias hitcly been nmeli 
before the public. The disease is ].)rimariiy one attack- 
ing parrots and some other birds, and is contracted by 
close association with sick birds. In man it causes a 
fever of a septic or typhoid-iike type with broneliitic 
or pneumonic complications, and severe cases are rare, 
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though milder forms may be more frequent and be 
mistaken for other maladies. A considerable epidemic 
was reported in Argentina last July, and according 
to a Daily Science Netvs Bulletin issued by Science 
Service, Washington, D.C., 38 cases have recently 
occurred in the United States. The disease has been 
attributed to infection with Bacillus psittacosis, a 
micro-organism first isolated from Parisian cases by 
Nocard in 1893 and very similar to, or identical with, 
B. aertryche of food-poisoning. This organism does 
not appear to have been found in the recent cases 
investigated, and Bedson, Western, and Simpson, in 
the Lancet of Feb. 1, p. 235, suggest that it may prove 
to be a secondary infecting agent, and that the disease 
may be caused by a filter -passing virus. 

Mr. F. T WYMAN will deliver his presidential address 
to the Optical Society at the meeting to be held at the 
Imperial College of Science and Technolog]^q South 
Kensington, on Thursday, Feb. 13, at 7.30 p.m. The 
subject of the address is ‘‘ Optics in Radio Trans- 
mission and other Fresh Fields 'h 

Sir Harold Hartley, fellow and tutor of Balliol 
College, Oxford, and distinguished for his work in 
physical chemistry, has been appointed a vice- 
president of the London, Midland and Scottish Railway 
Co. in succession to the late Mr. R. W. Reid, and also 
director of scientific research to the Company. 

Lieut. -Colonel the Right Hon. Walter E. 
Guinness, M.P., has been elected president of the 
Marine Biological Association of the United Kingdom 
in succession to the late Sir E. Ray Lankester. 
Colonel Guinness was Minister of Agriculture and 
Fisheries in the recent Conservative Government. 

Mr. a. H. G. Alston has been appointed Assistant- 
Keeper in the Department of Botany, British Museum 
(Natural History), where he will be in charge of 
Pteridophytes. Mr. Alston was formerly systematic 
botanist to the Department of Agriculture, Royal 
Botanic Gardens, Peradeniy a, Ceylon. 

Mr. G. S. Gordon, president of Magdalen College, 
Oxford ; Prof. O. W, Richardson, director of research 
in physics. King’s College, London ; and Mr. H, T. 
Tizard, Rector of the Im|5erial College of Science and 
Technology, have been elected members of the 
Athenaeum Club under the provisions of the rule which 
empowers the annual election by the committee of a 
certain number of persons of distinguished eminence 
in science, literature, the arts, or for public service. 

It is announced in Science that the Edison medal, 
awarded by the American Institute of Electrical 
Engineers for“ meritorious achievement in electrical 
science, electrical engineering, or the electrical arts ”, 
has been conferred on Dr. Charles F. Scott, professor 
of electrical engineering at Yale University, who was 
president of the Institute so long ago as 1902, for 
‘‘ his contributions to the science and art of polyphase 
transmission of electrical energy 

The council of the Institution of Naval Architects 
has awarded the Gold Medal for the year 1929 to 
Mr. John Johnson, chief superintendent engineer of 
the Canadian Pacific Steamship Line, for his paper 
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“ The Propulsion of Ships by Modern Steam Machin* 
ery ”, and the Premium to Lieut. -Col. F. Dondona, 
for his paper “ Sea Trials of Italian Destroyers 
The medal and the premium will be presented at the 
opening of the annual general meeting, which will 
be held on April 9 at the Royal Society of Arts, John 
Street, W.C.2. 

Applications for the Government grant for 
scientific investigations must be made upon forms 
obtainable from the Clerk to the Government Grant 
Committee, Royal Society, Burlington House, W. 1, 
and returned not later than Mar. 31. 

The annual general meeting of the Institute of 
Metals will be held in the Hall of the Institution of 
Mechanical Engineers on Mar. 12 and 13. The presi- 
dent is Dr. W. Rosenhain, and the president-designate, 
Dr. R. Seligman. In addition to the reading and dis- 
cussion of papers, members will be given facilities for 
visiting the Birmingham section of the British In- 
dustries Fair. The May lecture of the Institute will be 
delivered on May 7 by Dr. F. A. Freeth, joint research 
manager of Imperial Chemical Industries, Ltd. 

The annual meeting of the Iron and Steel Institute 
will be held at the house of the Institution of Civil 
Engineers, Great George Street, London, S.W.l, on 
May 1 and 2, under the presidency of Prof. FI. Louis. 
The autumn meeting this year is to be at Prague 
during the week beginning Sept. 15, in response to an 
invitation from the Society of Czechoslovakian En- 
gineers, in the house of which the meeting wall be 
held. As arranged in 1928, the autumn meeting for 
1932 will be held in the United States, at the invita- 
tion of the American Iron and Steel Institute and the 
American Institute of Mining and Metallurgical En- 
gineers. 

The provisional figures of the birth- and death-rates 
and infant mortality for England and Wales during 
1929 have been issued by the Registrar -General. The 
birth-rate, 16-3 per 1000 population, is the lowest re- 
corded, and is 0*4 below that of 1928. The death-rate 
is 13*4 per 1000 population, which is 1-7 above that 
of 1928. The rise is practically confined to the first 
quarter of the year, and is due to the prevalence of 
epidemic influenza and to the severe weather in that 
period. The same causes probably account for a rise 
in the infant mortality rate (deaths of infants less 
than 1 year of age per 1000 live births) from 65 in 
1928 to 74 in 1929. 

Thursday last, Feb. 6, was the centenary of Daniel 
Oliver, for many years Keeper of the Herbarium 
at Kew, and also professor of botany at University 
College, London. He was born on Feb. 6, 1830, at 
Newcastle-on-Tyne. His work at Kew began in 1858 : 
he retired from the Herbarium in 1890 and died in 
1916 at Kew. His official life was entirely devoted 
to his botanical work, and he was gifted with remark- 
able insight and a great habit of accuracy. Oliver’s 
unofficial life was largely given to art. He worked in 
sepia, chalk, oil, and water-colour. It is proposed to 
hold an exhibition of his drawings at Kew this 
summer ; the Director of the Royal Botanic Gardens 
has arranged for the show to be held in one of the 
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museums at Kew. It is thought that this by-product 
of the life of a serious botanist may be of interest to 
both artists and scientific workers. The works are of 
varied character and many are of great delicacy. 

The recently issued catalogue (ISTo. 448) of Messrs. 
Bowes and Bowes, Cambridge, contains the titles of 
upwards of 3000 works relating mainly to mathe- 
matics, astronomy, and physics. It is of special i 
interest because most of the volumes belonged to such 
distinguished men as the late Dr. J. W. Lf. Glaisher, 
James Glaisher, Prof. G. H. Bryan, and Dr. R. A. 
Herman. The prices asked appear to be reasonable. 
The catalogue can be obtained upon request. 

Applications are invited for the f ollowing appoint- 
ments, on or before the dates mentioned : — An 
assistant lecturer in biology in the Department of 
Education of the University College of the South- 
West, Exeter — The Registrar, University College, 
Exeter (Feb. 15). An instructor in commercial fruit 
growing and an assistant agriculturist under the 
Kent Education Committee — The Agricultural Organ- 
iser, Springfield, Maidstone (Feb. 20). A part-time 
master for mathematics at Willesclen Polytechnic 
School of Building — The Principal, Willesden Poly- 
technic, Kiiburn, N.W .6 (Feb. 22 ). Two appoint- 
ments in the Forest Service of Burma— The Secretary 
to the High Commissioner for India, General Depart- 
ment, 42 Grosvenor Gardens, S.W.l (Feb. 24). A 
demonstrator in the Division of Bacteriology and 
Immunology of the London School of Hygiene and 
Tropical Medicine — The Secretary of the London 


School of Hygiene and Tropical Medicine, Keppel 
Street, W.C.l (Feb. 24). Three research assistants in 
the Department of Coal Gas and Fuel Industries of the 
University of Leeds — The Registrar, The University, 
Leeds (Feb. 24). A lecturer in chemistry and a 
lecturer in mathematics at Raffles College, Singapore 
— The Private Secretary (Appointments), Colonial 
Office, 2 Richmond Terrace, Whitehall, S.W.l (Feb. 
28). A histological assistant under the Joint Board 
of Research for Mental Disease, Birmingham — The 
Director, Joint Board of Research for Mental Disease, 
City and University of Birmingham, Flollymoor, 
Horthfield, Birmingham (Mar. 1). An advisory 
veterinary officer at the Seale-Hayne Agricultural 
College — The Principal, Seale-Hayne Agricultural 
College, Newton Abbot, Devon (Mar. 1 ). A professor of 
pathology and bacteriology in the Veterinary College, 
Patna — The Secretary to the High Commissioner for 
India, General Department, 42 Grosvenor Gardens, 
S.W.l (Mar. 15). An experimental assistant at the 
Air Defence Experimental Establishment — The 
Superintendent, Air Defence Experimental Establish- 
ment, Biggin Hill, near Westerham, Kent. A tech- 
nical officer in the Admiralty Technical Pool for ser- 
vice in an Admiralty Establishment at Portsmouth — 
The Secretary of the Admiralty (C.E. Branch), 
Whitehall, S.W.l. Three research assistants under 
the British Cotton Research Association — Dr. R. H. 
Pickard, Shirley Institute, Didsbury, Manchester. A 
veterinary advisor}^ officer in the Department of 
Agriculture and Horticulture of the University of 
Bristol — The Secretary, The University, Bristol. 


Our Astronomical Column. 


Comets . — Popular Astronomy for January contains 
an enlargement (six times) of a photograph of Wilk’s 
comet taken by Prof. G. van Biesbroeck at Yerkes 
Observatory on Dee. 22. The exposure was for 
20 minutes ,* the coma appears exactly circular, 20 ' 
in diameter ; its brightness is nearly imiform, but there 
is a slight fading at the edges. A central condensa- 
tion could be seen visually, but does not appear in 
the reproduction. It is noted that a slender tail, 
pointing almost exactly opposite to the direction of 
the sun, can be traced through 20 ' on the negative. 
Prof, van Biesbroeck also gives reproductions of the 
two plates taken by M. Quenisset in Switzerland of 
Forbes’s first cornet on Oct. 25, 1928, nearly a month 
before its discovery. Prof, van Biesbroeck has 
measured the enlargement of the first plate, and gives 
the following position of the comet, which he estimates 
to be trustworthy within 5". 1928 Oct. 25. 1542 U.T., 
R.A. lOh 56«i 54-58, K, Deck lU 32' 3" (equinox 
1928-0). 

The Central Solar Eclipse of April 28 next, — -This 
eclipse will be total for about 1 ~| seconds in the 
western parts of the United States of America. It 
passes a little north of San Francisco and runs from 
thei’e in a north-easterly direction. Popular Astronomy 
for January states that the Lick Observatory is 
sending an expedition to Camptonville, California, 
under Dr. Moore ; its work will be mainly spectro- 
graphic, and Dr. Menzel will try to photograph the 
flash spectrum. Dr. Aitken states that an attempt 
will also be made to obtain at least one photograph 
of the corona : three observers with cameras will be 
stationed at intervals of J of a mile along a line at 
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right angles to the central line, as there is inevitable 
xmcertainty of at least this amount in the prediction 
of that line. This is on© of the eclipses that, though 
‘ invisible at Greenwich is visible in portions of the 
British Isles. A small partial eclipse will be visible 
before sunset over the whole of Ireland and the 
northern part of Scotland. 

The Grootfontein Meteor . — Popular Astronomy for 
January contains an account of this enormous meteor 
by Dr. W. J. Luyten, who made the long journey 
(1550 miles) from Bloemfontein to Grootfontein iu 
order to study it. Several photographs of the meteor 
are reproduced. It is roughly rectangular in sl"ia]>e. 
about 10 ft. by 9 ft., and the thiclmess at the sides 
varies from 2|- ft. to 4 ft. Analysis of portions of it 
indicates that it is about one-sixth nickel, the rest 
nearly pure iron. Its specific gravity may be esti- 
mated as 7-3, and its mean thickness as 3*2' ft : its 
mass in tons would then be rouuhly 58*7 tons: it 
cannot be much less than this, but may be more if 
there is a ‘ nos© ’ in the middle of the base. It is 
probably the most massive meteor known ; that 
brought by Peary from Greenland wt'igiied 36 *5 tons. 
Dr, Luyten, who removed a small fragment, nott'd 
that it was as hard as the hardest steel. He statt‘s 
that the existence of the meteor has been known in 
the neighbourhood for “a considerable length of 
time but no record of the date of fail is mentioned. 
He also mentions a valley' “ cast of Gibeou ” that 
contains a number of smaller meteors, weiglung about 
500 lb. each ; but these have been known for a long 
time. They contain less nickel than the great meteor 
— only 7 or 8 per cent. 
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Research Items. 


Plant Remains in Sun-dried Bricks. — Prof. George 
W. Hendry, of the University of California, looking 
for the source of the black oats grown in Sonoma 
County, California, noticed that adobe bricks contain 
well-preserved specimens of vegetation. Since that 
time, 14 sun-dried brick buildings in different parts 
of California have been examined, and whilst not one 
sprig of black oats has been found, many interesting 
data have been obtained as to plant introductions 
and were reported by Prof. Hendry at the meeting 
of the American Association for the Advancement 
of Science at Des Moines in December last {Daily 
Science N eivs Bulletin, Science Service). The approxi- 
mate dates of introduction and sources of many plants 
and weeds, however, have been accurately determined 
from a careful study of the ages of the buildings 
in which they occur. In spite of the fact that 
much of this vegetation has been embedded in the 
clay for more than a eentiuy and a half, it is still 
preserved well enough for identification. Contrary 
to popular belief, it has been definitely established 
from these finds that wheat was introduced into 
C^alifornia during the Spanish period. Barley has 
been found in 12 of the 14 missions examined, which 
shows that its culture lasted from 1701 to 1837. Only 
one kernel of wild oats has been discovered, and that 
was taken from the pulpit stair of the old church of 
the Mission of San Juan Bautista. It is thought that 
the present wide dissemination of wild oats in Cali- 
fornia has occurred since 1837. Remains of garden 
crops, ornamental plants, fruits and fibre plants taken 
from the sun -made bricks have also been identified. 

The Gaits of Quadrupeds, — ^Having already analysed 
in a lengthy and detailed monograph the motions and 
limb stances of galloping animals, P. Mayne de la 
Croix has now turned his attention to the elucidation 
of the laws which he thinks rule the evolution of 
locomotion in the vertebrates [Anal. Soc. Gient. 
Argentina, t. 108, p. 383; 1929). A long series of 
observations leads him to postulate the great law of 
the evolution of quadrupedal locomotion as follows : 
Progression takes place from the alternate use of 
quadrupedal and tripedal stances to the sole use of 
unipedal stances, and this evolution is made possible 
by means of a discord, always increasing, between the 
period of the swing of the anterior and that of the 
posterior. Further, he finds that, just as in rapid 
gaits times of suspension are intercalated, when the 
animal is entirely free from the ground, so in slow 
gaits there are intercalated times of ‘ arrest ’ when 
the animal reposes upon all fours. By this means are 
distinguished four great groups of gaits~--reptilian 
creeping gaits, reptilian leaping gaits, walking gaits, 
and leaping gaits— and the author proceeds, aided by 
a series of figures of the successive poses in these types 
of movement, to trace what he calls the phylogeny of 
locomotion. 

Habits of the Manx Shearwater. — ^Much acute field 
observation makes R. M. Lockley’s account of the 
breeding habits of the Manx shearwater {Puffinus 
puffinus) of special interest (British Birds, vol. 23, 
202 ; 1930). The birds were studied upon Skokholm, 
a rock-bound isle off the coast of Pembrokeshire, 
where some five thousand pairs breed. Nesting 
burrows having been marked and traced to their end, 
a large sod was very carefully cut immediately over 
the nest, so that, when need be, this improvised 
window could be opened for observation. Although 
shearwaters are nocturnal birds, spending, the day in 
the farthest recesses of their burrows, it was found 
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that while the nesting holes were visited nightly witli 
great regularity, during the day one or both of the 
paired birds might be absent. Both parents incubate 
the eggs, but one bird may sit for several days at a 
stretch, its only exercise being the turning of the solitary 
egg. Probably during this period it is fed by its mate. 
The passage of the young birds from the nest to the 
sea is attended by considerable mortality. Most of 
the young at this stage still bear some of the down 
plumage, and since they are imable to rise on the 
wing except in face of a stiff breeze, they make an 
awkward and exhausting journey on foot across 
coxmtry if the weather be calm. Should daylight find 
them still in the open, gulls and other marauders 
almost certainly destroy them. The yoiuig which 
reach the cliff edge launch themselves straightway 
into the air, and flap downwards to the dark sea. 

Evolution of the Pelvis of Primates. — Miss H. C. 
Waterman (Bull. Amer. Mus, Nat. Hist., vol. 58, 
pp. 585-642; 1929) has made a detailed study of the 
pelvic region of thirteen genera of Primates, with the 
purpose of determining the relation between the loco- 
motor habits of the animal and the external form of 
the pelvis. It was hoped thus to provide material of 
value in the attempt to separate habitus from heritage 
characters in these forms and to obtain some light on 
the evolution of the pelvis within the group. The 
results of her studies lead Miss Waterman to support 
Gregory’s views as to the main stages in the evolution 
of the pelvis from primitive arboreal quadrupeds to 
man. These stages are: (1) a primitive lemuroid 
stage ; (2) the stage of the primitive monkey in which 
there are incipient adaptations for upright sitting ; 
(3) the stage of the quadrupedal monkey in which 
adaptations for upright sitting are perfected ; (4) 
the brachiating stage ; and (5) the stage of bipedal 
man. 

Solution of Coral Reef Limestone. — In the Geo- 
graphical Journal for January, Mr. W. A. Macfadyen 
describes the result of some of his observations on 
coral islands in the Red Sea. His work was done on 
the Aslirafi and Jubal Islands at the mouth of the 
Gulf of Suez and on the Farsan Islands and Kamaran 
Island in the south-east of the Red Sea. These are 
practically ail islands of reef limestone fringed with 
growing corals. They project above a submerged 
platform and are fringed with shallow water which 
largely protects the coast from erosion by wave 
action. The coasts are usually fringed by undercut 
cliffs. The undercut may reach a depth of three or 
four feet. The sharpened and roughened surface of 
the undercut suggests solution rather than wave 
action, which would give a smooth surface. The 
presence of barnacles on miniature pedestals also 
suggests solution. At the same time, Mr. Macfadyen 
admits that boring and other organisms probably 
play some x^art in the formation of the undercut cliffs. 
The small range of the tide confines action to a narrow 
depth and makes it more consxDieiious. 

Physico-Chemical Phenomena in the Silkworm’s 
Egg. — Til© results of an investigation of the various 
chemical and physico-chemical phenomena observed 
in the egg of Bomhyx m,ori are described by Dr. Mario 
Tirelli in the Atti della Pontificia Accademia delle 
Scienze (Nuovi Lincei) for 1929. It appears that the 
sillcworm’s egg is the seat not only of a morpho- 
logical, but also of chemical and physico-chemical 
ontogenesis, which is to some extent independent of 
the first. Embryonal development is accompanied 
by characteristic variations in the viscosity, eryoscoxiie 
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point, and amino -acid content of the egg, which con- 
tains a proteolytic enzyme. The liquid of the egg 
exhibits the power of undergoing stratification, which 
takes place in different manner with different strains 
and may be easily reproduced by adding toluene to 
the liquid and drawing the latter up into tubes. The 
viscosity of the egg is characteristic of the race and, 
in the case of crosses, is sometimes intermediate to 
the values for the parental races, so that the male 
element also exerts an influence in modifying the 
physico-chemical characters, and hence the chemism, 
of the egg. 

Studies on Tetrarhynchids. — Descriptions of larvse 
of Tetrarhynchus deal for the most part with external 
features and systematic characters. The late Dr. H. 
Gammerloher (Sitzungsher, Akad, Wiss. Wien, Mat.- 
nat, KL, 138 Bd., pp. 125-143, 1929) describes the 
structure of the larva of Anthocephalus elongatus from 
cysts on the liver of Orthagoriscus mola. All the speci- 
mens, which were obtained at Trieste, Naples, and Mes- 
sina, had completely formed proboscides ; younger 
stages were not fomid. In the fresh liver the worms 
lie motionless in their cysts, but when the cyst is dis- 
sected in sea-water, active rhythmic movements of the 
larva are observed which are also seen in specimens in 
the liver when the latter begins to decompose. Larvae 
preserved in extended condition are about 25 mm. 
long. After a brief account of the larva as seen in a 
whole moimt, the author describes transverse sections 
through three different regions of the body and one 
through the tail appendage. One of the most interest- 
ing points in the histology is that giant-fibres are 
present in two of the nerves, seen in transverse section 
of the bothridial region, which innervate the muscle 
bases of the proboscides. The muscle in the paren- 
chyma in relation to the proboscides exhibits a spiral 
striation. In the following paper Dr. T. Pintner de- 
scribes the original example of Diesingium (Rhyncho- 
hothrium) lomsntaceum^ Diesing, 1850, preserved in the 
State Museum in Vienna, from Mustelus taken at 
Palermo. 

Hyperfine Structure in Line Spectra. — It is by now 
well established that there is a hyperfine structure to 
certain spectral lines which requires for its description 
an additional quantum number, and that the effect 
has its origin in the rotation of the nucleus. The 
nature of the information which can be obtained from 
a study of this effect is well illustrated by two papers 
by H. E. White in the first December issue of the 
Physical Review. The first of these deals with the spec- 
trum of singly ionised praseodymium, data being given 
for the structure of 173 lines, all of which have six 
components spread over an interval of only about a 
quarter of an Angstrom imit. High spectral resolu- 
tion is naturally needed to bring out such detail, and 
has been obtained in this instance by working in the 
fourth order of the 7 5 -ft. grating spectrograph at 
Mt. Wilson ; reproductions of the photographs ob- 
tained for ten typical lines are shown. The praseo- 
dymium nucleus has been shown to possess an angular 
momentum of f Bohr units, which compounds with 
the angular momentum of the outer electrons of the 
ion according to the usual rules of the quantum 
theory. The second paper treats of the theory of the 
effect at greater length, with particular reference to 
the spectra of cadmium, bismuth, and lanthanum, 
and it is stated in a note that the theories advanced 
also fit in well with the structure reported by Prof, 
McLennan and his collaborators for the spectrum of 
ionised thallium (T1 II), and with the author’s own 
preliminary observations with manganese. The same 
issue of the Physical Review contains a letter from 


S. Goudsmit and R. F. Bacher on the subject of the 
Paschen-Bach magnetic effect with hyperfine struc- 
ture. 

Quenched Arc Switches. — The large currents and 
the very high voltages now used in the networks dis- 
tributing electrical energy have greatly increased the 
difficulty of breaking the supply in the event of a 
fault developing in a section of the network. The 
problem of constructing an oil switch which breaks 
the current under oil has been solved up to a rupturing 
capacity (the product of the open circuit volts at the 
break and the short circuit current) of 800,000 kilo- 
volt amperes. When the switch contacts separate 
imder the oil a high temperature arc ensues and a gas 
bubble is formed which rapidly increases in size even 
after the arc is extinguished. In a medium sized 
switch the bubble may grow to be a foot in diameter 
and the gaseous pressure even when a large air 
chamber is provided may rise to 200 lb. per square inch. 
The energy evolved in a break depends on so many 
variables that it is impossible to predict accurately 
what will happen. In a paper read to the Institution 
of Electrical Engineers on Jan. 23 by L. C. Grant, the 
breaking performance of high power switchgear is 
discussed and a new^ form of quenched arc switch is 
described. He quotes interesting results on the 
effects produced by oil swatches which have one, twm, 
or four breaks within them. He concludes that the 
average ‘ distress ’ produced by the three kinds of 
switches are in the ratio of 100 : 62 : 50, With six 
breaks there seems to be only a slight improvement on 
the four break. The size of the contact pieces and 
the speed wdth wffiich they separate have a great 
I influence on the performance of the switch. The 
author insists on the necessity of manufacturers having 
high power available to test their switches. ‘ A new 
quenched-arc circuit-breaker which he described 
measures six inches in diameter and six inches long 
and weighs only 28 lb., and yet it easily broke 50,000 
kilovolt amperes at 6000 volts. He stated that a 
device of this type could be constructed to break three 
million kilovolt amperes. 

Promoter Action. — It is w^'eH knowni that the 
activities of many catalysts are enhanced by the 
addition of small amounts of other substances, called 
promoters. In a study of the catalytic oxidation of 
methane with steam {Bulletin of the Chemical Society 
of Japan, October), Kuboto and Yamanaka have ob- 
served a relation between the type of reaction and 
the properties of the promoters. They suppose that 
the reaction takes place successively in the following 
manner : 

HoO HoO 

CH^ CO 4 3 H 2 CO 2 + 4 H 3 . 

The catalyst was nickel, and it was found that the 
largest quantity of carbon dioxide "was obtained by 
using a catalyst promoted by ALO-j, whilst wlien 
water vapour was regulated the catalyst pmmoted 
with MgO gave the largest yield of carbon monoxide. 
The effect of the promoters may be to transfer w'ater 
molecules to the reaction centres of the catalyst w'here 
the action of water on methane is occurring, and the 
products will then be determined according to the 
capacity of the promoter to adsorb water molecules 
and also to the size of tlie promoter moleeul<?s. The 
results are in good agreement wdth this hyj)othesis in 
the special form given to it by Balandin in a re^^ent 
communication. The reactions are assumed to occur 
in associations of reacting molecules called multi[)lets. 
and the two factors mentioned then come into con- 
sideration. 
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Electrical Breakdown in a Solid Dielectric. 


I T is now well known that if we have two spherical 
electrodes in a gas, then in certain cases, over a 
ve^ry wide range of the distance between them, the 
disruptive voltage can be determined with great ac- 
curacy. In computing this voltage, it is necessary to 
know" first the nature of the gas and its temperature 
and pressure ; secondly, the radii of the electrodes and 
the distance between them ; and thirdly, the electric 
strength of the gas. 

The only problem that is laborious and difficult is 
the computation of the maximum electric stress be- 
tween the electrodes. When the electrodes are equal, 
these values can be found from tables well known to 
electrical engineers. For example, when the electrodes 
are each one inch in diameter, the disruptive voltage 
in air can be computed with at least a one per cent 
accuracy at distances varying from one-tenth of an 
inch to three inches, the corresponding voltages vary- 
ing from about 10,000 volts to 50,000 volts. When 
the spheres are closer together than a tenth of an 
inch, other physical factors have to be taken into 
account. Everyday experience seems to show that 
there is a minimum sparking potential which is about 
350 volts in air at ordinary atmospheric pressure and 
temperature. 

The early experimenters, only having a few thousand 
volts available, were naturally unable to find any 
simple law connecting sparking voltage and distance. 
Kelvin, however, in his Keprint of Papers, pointed 
out so far back as 1860 that if we regarded the maxi- 
mum electric stress as the determining factor, then it 
was ‘most probable’ that the numbers obtained in 
this way at higher voltages would be found to be 
sensibly constant, a surmise which has been rigorously 
proved in recent years by electricians. 

With electrodes in a gas, there are three cases 


which need to be considered separately. First, when 
they are very close together ; secondly, for distances 
apart up to about three diameters of cdther electrode ; 
and thirdly, for greater distances when coronse form 
before the breakdown discharge occurs. It is very easy 
to calculate in the last case when the corona appears. 

In the Journal of the Franldin Institute for Decem- 
ber, P. H. Moon and A. S. Norcross prove that in a 
solid dielectric there seem to be three different physi- 
cal causes that lead to its disruption by electric stress. 
The experiments were made on the lead glass of the 
approximately spherical bulbs of flasks. Mercury in- 
side the flask formed one electrode, and it was im- 
mersed in a bath of mercury which forms the other 
electrode. This arrangement gets rid of the edge 
effect. All the tests w^ere made with direct-current 
voltage obtained either from, a hundred kilovolt 
kenotron set or a 4000 volt motor generator set. 

It was found, first, that for low temperatures and 
for low values of the thickness, the relation connecting 
the breakdown voltage with the thickness of the 
glass is a linear one. Secondly, for higher tempera- 
tures and greater thicknesses, the breakdown voltage 
is no longer independent of the temperature but de- 
creases as the temperature is raised. Finally, when 
the temperature is raised above 150° C., the effect of 
temperature becomes much more pronounced and 
we reach the region of thermal instability which has 
been much studied by electricians. Tests with sodium - 
lime glass give similar results. Apparently there is 
no connexion between resistivity and breakdown in 
the disruptive region. Messrs. Moon and Norcross 
consider that there are three distinct mechanisms of 
breakdown, the one that actually takes place depend- 
ing on the temperature, thickness, and constants of the 
material. 


Transport of Stones by Attached Seaweed. 


M r. SYMINGTON GRIEVE directed attention to 
the ocean transport of stones through the 
buoyancy of attached seaweed, with their consequent 
piling up as a stony beach where obstacles intercepted 
the ocean currents, in a paper in the Transactions of 
the Botanical Society of Edinburgh, vol. 14, pt. 2 
(1882). This paper is reprinted in the Trans, and 
Proc. Bot, Soc., voL 30, Part 2, 1929, together with 
further papers which give results of additional 
observations by the author since that time. Charles 
Darwin discusses in “ The Voyage of the Beagle ” the 
transport of stones to Keeling Island and other atolls, 
through their attachment in the roots of floating trees, 
and it is interesting to learn that shortly before his 
death (Mar. 22, 1882) he wrote to Mr. Symington 
Grieve from Do^vn a brief note that indicated his 
interest in the subject, in which he states that he had 
‘ ‘ long knowm that stones were transported by floating 
Fuel 

Probably almost every naturalist who reads these 
interesting papers will recall some observation from 
his own experience which might have enlightened him 
as to the buoyancy added to stones by the canopy of 
attached seaweed, but it has been left to the author to 
realise tho significance such an apparently incidental 
occurrence may have, both in building up beaches of 
water -worn rocks, in contributing to the erosion of the 
cliff surface by its bombardment by Twe-z^^-transported 
missiles in the waves, and even in contributing to the 
dislodging of massive masonry exposed to the waves 
and which, in time, has become covered with a canopy 
of seaweed. Around the British Isles the seaweeds 


that contribute most in giving buoyancy to the stones 
on which they grow are Fucus vesiculosus and Fucus 
(Ascophyllum) nodosus ; to a lesser extent Fucus 
serratus and Chorda filmn. 

The author points out that the shape of the stor e 
and the extent of the surface it exposes for the growth 
of the seaweed will be factors of importance in deter- 
mining whether it is lifted from its bed by the tide, as 
also will be the amount of growth of the seaweed and 
the height of the water above it when under the 
influence of this tidal scour. He has noted stones 
with seaweed attachment drifting along the bottom 
of the tide, so that the stones left a grooved trail 
on the bottom. In the earlier paper it was pointed 
out how such a trail may be left on the sand or 
mud as the tide recedes, an alternative suggestion 
thus arising for some of the ‘reptilian marks’ or 
‘ ripple marks ’ described for ancient or modern 
beaches. 

The author also raises the question as to whether 
the sargasso seaweed, composed of the two species 
Sargassum vulgare and S. hacciferum, as it floats away 
from its breeding places upon the shores of the islands 
of Martinique, Guadeloupe, and Dominica, may not 
carry with it stones on its journey in the Caribbean 
Sea or the Atlantic or Pacific Oceans. The late Prof. 
James Chilton directed attention, in the Transactions 
of the New Zealand Institute (yoI. 56, pp. 523-524), to 
the habit of the free-swimming larvse of an ascidian 
of attaching themselves to pebbles, which are thus 
lifted from gravel beds so that, in stormy weather, 
they are thrown up on the beach. 
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Developments of Electrodeposition. 

^PHE Electroplaters' and Depositors’ Technical 
Society held its annual convention on Jan. 31 
at the Northampton Polytechnic Institute, St. John, 
Street, Clerkenwell, one of the features of the meeting 
being an exhibition representative of modern scientific 
and practical advances in electrodeposition. This 
may be claimed to be the first exhibition devoted 
purely to the interests of the many phases of electro - 
deposition ever held in Great Britain and is indicative 
of the big strides which have occurred in the technical 
development and the resultant commercial applica- 
tions of the deposition of metals since the War. The 
exhibition aroused great interest, and the subsequent 
meetings were attended by members and visitors 
from all parts of the country. 

The afternoon meeting was addressed by Dr. W. 
Rosenhain, of the National Physical Laboratory, 
Teddington, who discoursed upon “ Research and 
Practice In the evening, a discussion was held on 
the “ Present Position of Chromium Plating ”, at 
which more than two hundred people were present ; 
Dr. R. S. Hutton, director of the British Non-Ferrous 
Metals Research Association and president of the 
Electroplaters’ and Depositors’ Technical Society, 
being in the chair. The discussion dealt with the 
practical aspects of chromium deposition. 

The exhibition was fully representative of practi- 
cally every phase of the science and art of electro - 
deposition. Exhibits illustrated the application of 
electroplating for decorative (as in nickel and chromium 
deposition) and protective effect (as in the deposition 
of cadmium and zinc on ferrous metals) ; the ‘building 
up ’ of worn parts by depositing iron or nickel and 
grinding afterwards to the required size ; electro typing 
and galvanoplasty, deposits being shown upon such 
non-conductors as glass, porcelain, plaster, vulcanite, 
and cellulose acetate. 

One of the most remarkable exhibits consisted of 
very thin gold and nickel films, prepared by Dr. Carl 
Muller of the Physikalisch-Technisches Reichsanstalt, 
Charlottenburg, Berlin. These gold films are 60 mm. 
in diameter, and, although transparent, quite non- 
porous. The thickness of the films is no more than 
0-00002 mm. One of the applications of these films is 
for use as windows for cathode ray tubes, for which 
purpose they are suj^ported on grids. It is interest- 
ing to add that Dr. Muller has exhibited elsewhere 
similar electrolytic films, ranging from 0*00002 mm. 
up to 0*001 mm. in thickness, in both a polished and 
matt condition. In one of these exhibits the trans- 
parency of these films w’as illustrated in a striking 
way, printed type being distinctly read through 
six foils placed one behind the other. The Royal 
Aircraft Establishment, Farnborough, at the same 
time exhibited films df aluminium oxide obtained 
in the anodic oxidation process which are of the 
order of one eighty thousandth of an inch in thick- 
ness/-. 

Among the comprehensive exhibits of the Research 
Department of the Woolwich Arsenal, X-ray spectra 
of deposited nickel were shown, indicating in striking 
fashion the difference between hard and soft nickel 
deposits. The soft deposit is build up of nickel 
crystals, nearly all of which have their cube faces 
nearly parallel to the plane of the deposit, but have 
a random orientation about the direction of the 
current. The hard deposit is built up mainly of a 
random arrangement of nickel crystals, but there is 
an appreciable number of crystals with their dodeca- 
hedral planes parallel to the plane of the deposit, 
thus giving a w^eak symmetrical pattern in the 
perpendicular spectrum. 
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Native Fish-Poisons as Insecticides. 

^HE use of certain orders of plants for purposes of 
stupefying and catching fish is almost world- 
wide ; this practice in countries under British control 
is now deprecated and in many cases prohibited. 
There are references to this custom scattered through- 
out the literature of exploration, and in the course 
of time a considerable list of the plants used has been 
compiled. 

Derris or tuba root {Deguelia elliptica) of the East 
Indies is the most widely known of these plants owning 
to its increasing use as an insecticide. An examina- 
tion at the Rothamsted Experimental Station of 
derris and many other tropical fish poisons, collected 
by Empire officers, indicated that for insecticidal 
purposes those of the order Leguminosse w^ere, in 
I general, the most potent. xA.mong those of a, high 
order of toxicity are two plants used by the Indians 
of British Guiana and known, to them as white and 
black haiari (Lonchocm'pus spp.), which contain the 
characteristic principle of derris root — iiow^ known as 
rotenone— a most potent insecticide. These plants, 
w^hich are Manes, have been collected in the forests of 
British Guiana by Mr. R. A. Altson, but such is their 
habit of growth that the definite species has not been 
so far recognised. An attempt is now" being made to 
cultivate the haiari plants for commercial use as insect 
sprays and animal dips, and the Empire Marketing 
Board has made a grant for an investigation at an 
agricultural experimental station in British Guiana. 
In the meanwhile, it is hoped that the woods and 
forests of British Guiana will not be denuded of plants 
of such prospective value. 

Other Leguminosai of interest, from the fact tliat 
they possess both fish-poisoning and insecticidal 
properties, are yarraconalli {Teplirosia toxiairm) of 
British Guiana and iLozane {.Teplirosia mmropoda) 
from South Africa. The fact, however, that Cocculus 
Indicus (Menispermaceoe) possesses the same dual 
properties would indicate that they are not entirely 
limited to leguminous plants. The constitution of 
the active principles, which are neither alkaloids 
nor glucosides, is uiiknowm, although miicli useful 
research on rotenone has been in progress for several 
years. They are possibly closely related compounds, 
and should w^ell repay investigation. In addition, 
there is much to be done to clear up the confusion 
of the identification of the plants arising out of the 
use of native names. The encouragement of tiie 
Empire Marketing Board may well lead to a wider 
use and more extended knowledge of these interesting 
plants. 


Sea Trout from the Moray Firth. 

i^PHE Scottish sea trout is a creature of much more 
variable habit than the Scottish salmon. Mr. 
G. Herbert Nall has shown that it is a plastic sjieeies 
capable of adapting itself readily to its environment 
and reflecting in a marked degree the feeding possi- 
bilities of the area wbieh it inhabits (Fisheries, Scot- 
land, Salmon Fish,, 1929, No. 111). 

The south -w^esterly area of the .Moray Firth, com- 
prising the Inverness Firth and tlie Beauty Firtii, is an 
extensive sheet of somewhat shallow w-attn*. It forms 
a rich feeding ground for the sea trout of the Ness and 
Beauly and a few minor streams. Many of the fish 
feed most actively and grow' most i^apidly in summer. 
But in mid-winter, shoals of sprats and small herrings 
enter the firths and a large portion of the trout feed 
heavily upon them, and in spite of low-er temperature 
have a period of maximum growdli and fatness between 
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November and February. Moreover, the scales of 
certain fish reveal on examination strong evidence that 
individuals may be winter feeders one year and summer 
feeders the next. Thus, the trout of the district seem 
to be in a transitional stage of partial adaptation to 
their special environment. 

Between January 1921 and January 1924, nearly 
sixteen hundred sea trout, brown trout, and parr were 
marked in the Beauly Firth and in the lower reaches of 
the Beauly and Ness Rivers in order to glean informa- 
tion regarding their migratory movements. About 
16 per cent of these have been recaptured, the re- 
captures proving that there is a constant movement 
and interchange of fish through the firth between the 
tidal reaches of the two rivers. As only three marked 
fish have been recaptured outside the firths, there is 
little direct evidence that the Beauly-Ness fish travel 
far from their rivers. It is scarcely likely, however, 
that their movements are confined to this area, since 
from other districts there is abundant evidence that 
both finnock and adult trout undertake extensive 
coastal migrations, and that adult trout are caught at 
times far out at sea. 

Careful study of the scales of these sixteen hundred 
fish has also been carried out. The reversal of the 
ordinary seasons of growth and rest render inadequate 
the usual methods of scale interpretation, and special 
methods had to be adopted to overcome this difficulty. 
Like most sea-coast trout, the Beauly-Ness fish have 
short lives, and few survive to spawn more than two or 
three times. One exceptional fish, however, was in its 
eleventh winter and had spawned seven times. 


University and Educational Intelligence. 

Cambbidge. — Dr. A. B. Appleton, University . lec- 
turer in anatomy, has been elected to a fellowship at 
Downing College, 

Mr. J. C. Dobbie, of Trinity College, has been 
appointed first junior observer at the Solar Physics 
Observatory. 

Dr. H. McCombie and Mr. H. Thirkill have been 
appointed members of the comicil of the School of 
Physical Sciences, and Dr. E. K. Rideal and Prof. 
Engledow members of the coimcil of the School of 
Biological Sciences. 

Ebikburgh.’ — On the recommendation of the 
University Athletics Committee, the University Court 
has appointed Colonel Ronald B. Campbell as director 
under the scheme for the promotion of the physical 
welfare of students and the development of Univer- 
sity athletics, the appointment to date as from May 1. 

Lonboh.— -T he following doctorates have been 
conferred : D.Sc. in chemistry on Mr. R. P. Linstead 
(Imperial College — Royal College of Science), for a 
thesis entitled “ Three-Carbon Tautomerism ; D.Sc. 
in the history, methods, and principles of Science on 
Mr. J. H. Woodger, University reader in biology, for 
a thesis entitlecl “ Biological Principles ” ; D.Sc. in 
zoology on Mr. E. A. Spaul (Birkbeek College), for a 
thesis entitled “ On the Activity of the Anterior Lobe 
Pituitary”. 

The examinations for the award of scholarships in 
engineering, science, domestic science, and hygiene at 
the Battersea Polytechnic will be held on Wednesday, 
June 11, and succeeding days. The scholarships vary 
in value from £20 to £30 per annum with free tuition, 
and are tenable for two or three years. The latest 
day for applications is April 19. Full particulars may 
be obtained from the Principal. 

Two Theresa Seessel research fellowships for the 
promotion of original research in biological studies 
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are being offered by Yale University, The value of 
each is 1500 dollars. Applications, accompanied by 
reprints of scientific publications, letters of recom- 
mendation, and a statement of the particular problem 
which the candidate expects to investigate, should be 
made to the Dean of the Graduate School, New Haven, 
Conn., U.S.A., before Mar. 1 next. 

The Board of Education is again prepared to re- 
ceive applications for full-time studentships from 
teachers of five years’ standing who desire financial 
assistance in order to attend approved full-time courses 
of advanced study at universities or other institutions 
at home or abroad. The amoimt of grant will not 
exceed £100 for an academic year. The course pro- 
posed, if academic, should be of at least post-graduate 
type, but the Board is prepared to consider also pro- 
posals involving travel or the practical study of in- 
dustrial conditions connected with the teaching of tech- 
nical subjects. Further information and application 
forms, to be returned by May 31, can be obtained from 
the Board of Education, Whitehall, London, S.W.l. 

The Cecil Peace Prize, of the value of £100, is 
offered yearly for an essay on some subject connected 
with the maintenance of international peace, and 
having some bearing on the principles or work of the 
League of Nations. It is open to students of any 
university or university college in Great Britain or 
Northern Ireland who have not attained the age of 
twenty-five years on the last day for submitting 
essays. The subject for the year 1930 is “ Possible 
Developments of the Economic Activities of the League 
of Nations”. The essay must be sent in to the 
Secretary, LTniversities Bureau of the British Empire, 
50 Russell Square, London, W.C.l, so as to arrive on 
or before Nov. 1 next. 

Fellowships and scholarships for advanced work- 
in science and technology are listed in a bulletin (154 
pages) recently published by the National Research 
Council of the National Academy of Sciences, Washing- 
ton. The number, variety, and value of these aids and 
encouragements are impressive. A significant feature 
of the situation is the important part played by 
industrial firms and trade associations. Eighty -five 
such bodies support fellowships or scholarships. 
Conspicuous among these is the E. I. du Pont de 
Nemours of Wilmington, which maintains 24 fellow- 
ships, each worth 750-1000 dollars, and four scholar- 
ships of 300-400 dollars. The company selects each 
year the institutions in which the work is to be 
carried on. The National Canners Association, on the 
other hand, which grants annually 19,000 dollars for 
research work in connexion with the wholesomeness 
and nutritive value of food, leaves the disposal of the 
grant entirely to the University of California, which 
uses it ill large part for the payment of salaries of 
assistants and fellows who conduct the work under the 
direction of members of the faculty. Among the 
methods employed by the Mellon Institute of Indus- 
trial Research, Pittsburgh, is a system of ‘ multiple 
fellowships in which the services of one or more 
researchers are utilised under the direction of a senior 
fellow who, in turn, is responsible to the executive 
stafi of the Institute. These twenty -one fellowships 
are financed from foundation sums covering all 
expenses of the specific researches for which they 
are given, including salaries, and ranging from 8000 
dollars to 80,000 dollars. While the activity of 
industrial firms in fostering research tends to the 
exaltation of applied science at the expense of pure 
science, the latter is of course not neglected in the 
allocation of funds in universities. Under the head 
of astronomy, for example, twelve fellowships are 
mentioned ; under mathematics, twenty-six. 


220 


NATURE 


[Febrtjaey 8, 1930 


Historic Natural Events. 

Feb. 9, 1913. Group of Meteors. — A remarkable 
group of meteors was observed over Saskatchewan 
in Canada at 9.5 p.m. and was last seen from ships 
beyond Bermuda. It travelled across Canada in seven 
minutes and probably struck the sea after a total 
path of 6000 miles, traversed at from 5 to 10 miles 
per second. The whole group consisted of at least 
ten smaller groups, each containing 20 to 40 meteors, 
which kept perfect formation while the groups fol- 
lowed one after another along the same path, the whole 
taking more than three minutes to pass a given place. 
The groups left long trails and were accompanied by 
a noise like distant thunder, and in some localities 
the earth vibrated, but only the leading meteor of 
the procession burst. 

Feb. 10, 1236. Floods. — Rain continued all through 
January, February, and a great part of March, and 
for eight days it rained almost without ceasing. On 
Feb. 10, immediately after the change of the moon, 
there was such a high tide in the Thames that boats 
might have been rowed up and down in Westminster 
Hall. 

Feb. II, , 1895. Great Frost. — The frost of 1895 
lasted from Dec. 30, 1894, to Mar. 5, 1895, exce]Dt 
for a w’eek of mild weather on Jan. 14-21. During 
almost the whole of this period easterly winds pre 
vailed, which were especially strong in February. 
The greatest intensity of cold occurred from Jan. 26 
to Feb. 19, for which period the average temperature 
at Greenwich was below 26° F. Minimum readings 
below 0° F, were recorded somewhere in the British 
Isles every day from Jan. 8 to 10 and 28, Feb. 6 to 
14 and 16 to 20, the coldest day being Feb. 11 with 
“17° F. at Braemar and “11° F. at Buxton. At 
Greenwich the lowest temperature was 7° F. on the 
same day. From Feb. 9 to 17 the whole of the 
Thames was more or less blocked by ice, and it was 
' impossible for full-powered steamers to force their 
way Up and down except with the tide. Some of the 
ice-floes were six or seven feet thick. On Feb. 18 
the ice on the lake in Regent's Park was ten inches 
thick ; in the Fens it was two feet ; and at Oxford a 
coach and six were driven over the Cherwell. Water- 
mains were frozen at depths of three feet. The frost 
was the most severe in Great Britain since that of 
1813-14, but in Europe the winter, though severe, 
was not so rigorous as in 1879-80. 7° F. was recorded 
at Paris, and the Seine froze on Feb. 10. There was 
heavy snow in France. 

Feb. 12, 1493. Storm. — On returning to Spain from 
his discovery of America, Columbus and his fleet were 
overtaken by a severe storm, wdiich lasted three days 
and threatened them with destruction, so much so 
that Columbus wrote an account of his discoveries 
and threw it overboard. 

Feb. 12, 1920. Snowstorm in Jerusalem, — Twenty- 
nine inches of snow fell during the six days Feb. 8-13 
in J erusalem. This v^as the greatest fall of snow ever 
recorded there. It began with heavy rain and sleet 
on Feb. 8 and 9 ; a blizzard with wind of gale force 
blew on the Mount of Olives on Feb. 9, but the 
snow did not lie until that night. After that it 
snow-ed continually until Feb. 12. The total depth 
of rain and melted snow w^as equivalent to 10 inches 
of water. The minimum temperature recorded on 
the Mount of Olives during that time was 25° F, 
Snow fell over a wide area and not only on the hills. 

Feb. 12-14, 1899. Cold Wave. — On the morning of 
Feb. 11 pressure over northern Montana rose to 31-42 
inches (1064 mb.), and temperatures of - 20° F. were 
recorded so far south as central Kansas, the lowest 


being -61° F. at Fort Logan, Montana. During 
Feb. 12 and 13 the ‘ high ’ passed southward over 
the Great Plains region to the Gulf of Mexico, and 
temperatures 8° and 13° F. lower than previous 
records were registered at New Orleans and Mobile, 
Ala., respectively. At Tallahassee, Fla., -2° was 
recorded. Snow began to fall in the Ohio Valley on 
the morning of Feb. 11, and spread southward over 
the east Gulf and Atlantic States. By 8 p.m. of Feb. 13 
the storm had become a raging blizzard centred over 
Cape Cod, wdth winds of 40-70 miles per hour. 
Many people were frozen to death in the central and 
northern States, damage valued at millions of dollars 
was done to fruit orchards, game birds perished by 
the thousand, and poultry froze in their roosts. 
Swiftly flowing streams froze over and fish were 
killed ,* even the Mississippi had one inch of ice at its 
mouth. 

Feb. 13-14, 1892. Magnetic Storm. — A violent 
magnetic storm accompanied by a magnificent display 
of the aurora which was visible, in spite of full moon, 
from Europe (so far south as Rome), Canada, and the 
United States above lat. 36°. Telegraphic systems in 
general suffered dislocation for a few" hours. The range 
in declination at Kew and Greenwich exceeded 2° and 
1J° respectively ; the range at Washington w"as 1-|°. 
At the time a very large sunspot, covering of the 
sun's visible hemisphere, w"as one day past the central 
meridian. The region of the spot, which show^ed 
abnormal developments on Feb. 11 and 12, was one 
of the first to be explored by Hale with his recently 
devised ‘ spectroheliograph ’. On Mar. 11, that is, 
one solar rotation later as timed from the earth, 
another magnetic storm of somewliat lesser intensity 
took place, also accompanied by an aurora. 

Feb. 13-14, 1923. Blizzard. — The wind over the 
plains of North Dakota and Minnesota reached a 
velocity of more than 50 miles per hour with a tem- 
perature below freezing. In spite of w^arnings by the 
Weather Bureau, more than twenty people froze to 
death and many cattle died, some of them suffocated 
beneath the snow. The train services on branch lines 
were interrupted for more thanaw^eek, and on Feb. 13 
no trains ran even on main lines. 


Societies and Academies. 


London. 

Royal Society, Jan. 30. — R. N. Salaman : Crinkle 
A an infectious disease of the potato. Infection 
by grafting reproduces the disease in various varieties 
with certain modifications. In one grouj) the clinical 
picture is still that of crinkle, in another it is mosaic, 
and in a third, streak. Infection by needle inocula- 
tion produces a reduced set of symptoms in all cases. 
Crinkle ‘ A ’ is a, complex of two or more viruses. 
Infection of Datura gives characteristic reactions, but 
the leaves modify the virus, lessening tlie virulence. 
Passage through tobacco does not increase its virulence. 

R. N. Salaman and R. H. Le Pelley : Para-erinkle, 
a potato disease of the virus group. Para-crinkle is 
distinguished from crinkle ‘ A ' by the faci- tlial certain 
varieties highly susceptible to it are perfect earrita-s 
of para-crinkle, wiiile others, which suffer relatively 
mildly from crinkle ‘ A arc seriously affected ])y 
para-crinkle. Para-crinkle is due to a" single virus"; 
its action can be completely destro^^ed by the products 
of metabolism of the leavks of Drdu'ra.^ Its virulence 
is increased in those plan is which are themseh'es 
raised from diseased tubers. — E. C. Smith aiid T. 
Moran : The formation of lactic acid, in desiccated 
amphibian muscles. Formation of lactic acid in the 
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frozen state is due to the removal of water alone. 
The peak in the production curve at -2*2° to 
-2 -5° C, (79 per cent water removal) is apparently 
coincident with the point at which death occurs 
instantaneously in the muscle. No sudden change in 
concentration of any plasma constituent seems to be 
associated with these events. — H. G. Thornton : The 
influence of the host plant in inducing parasitism in 
lucerne and clover nodules. When inoculated lucerne 
seedlings are placed in the dark, formation of . fresh 
nodules soon ceases, and those already formed cease 
to grow. This is associated with, and probably due 
to, cessation of cell division. The bacteria become 
parasitic upon the host tissues. In old nodules in 
lucerne and clover, growing in the light, bacteria 
behave similarly. Lack of carbohydrate is the cause 
of change of behaviour of the bacteria, which then 
derive their energy from the host tissue. — F. Kidd and 
C. West: Physiology of fruit. (1) Changes in the 
respiratory activity of apples during their senescence 
at different temperatures. Carbon dioxide production 
by apple fruit rises for a period and then falls off 
continually, until the fruit dies as the result of inva- 
sion of the tissues by fungal organisms. The accelera- 
tion and deceleration of respiration rate have high 
temperature coefficients. Change of respiratory 
activity is not due to changes in substrate concentra- 
tion related to hydrolysis of sugars, starch, or cell-wall 
materials, but to a change in state of the protoplasm. 

Geological Society, Jan. 8. — Stanley Smith : (1) 

Some Valentian corals from Shropshire and Mont- 
gomeryshire ; with a note on a new stromatoporoid. 
The Valentian coral fauna is not primitive, and is 
more closely allied to Salopian than to Caradocian 
assemblages ; nevertheless, the important place 
occupied by the species of Streptelasma in the Penta- 
merus Beds links these up with the Ordovician. The 
Purple Shales, on the other hand, have yielded several 
species of Rugose corals which are typically Salopian. 
The Tabulate corals are of little interest, except in so 
far that they prove the very long range of the Lower 
Palaeozoic species ; there seems to be little, if any, 
difference between the Caradocian, the Valentian, 
and the Salopian forms. — (2) The Carboniferous 
inliers at Codrington and Wick (Gloucestershire). 
The largest and most interesting is the Wick Rocks 
Inlier, on the same line of latitude as the Avon 
Gorge and some 9 miles to the west. The several 
outcrops expose, although not quite completely, a 
succession of beds ranging from the Tournaisian (Zg) 
to Coal Measures, The arenaceous beds which 
succeed the limestone sequence are better exposed in 
the Wick Inlier than anywhere else in the Bristol 
district. These belong in part to the Lower Carboni- 
ferous, in part to the Upper, and within the series 
(formerly mapped as ‘ Millstone Grit ’) a considerable 
break in the Carboniferous succession must occur. 
The general succession of the Carboniferous in the 
area imder discussion is given. The gap between the 
Lower and the Upper Carboniferous is placed tenta- 
tively at the top of the massive grits which contain 
the ‘ Mollusca Band 

Linnean Society, Jan. 9. — W. H. Thorpe : Further 
notes on biological races in Hyponomeuta padella 
(Linn. ) . It has been shown previously that the small 
ermine' moth, Hyponomeuta padella (Linn.) [H. 
variabilis Zell., H, malinella ZelL] is split into two 
well-marked biological races, one attached to apple,, 
the other to hawthorn, blackthorn etc. Further 
evidence suggests that the latter form is itself split into 
two less strongly marked biological races, one attached 
to blackthorn {Prunus spinosa) and the other to 
hawthorn {Oratoegus Oxyacantha).—], T. Cunningham 
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The origin of adaptations. Two recent general 
reviews of ^ the subject of adaptation in animals 
entirely ornit consideration of ( 1 ) metamorphosis and 
recapitulation, (2) sexual dimorphism, esjpecialiy the 
relation of these phenomena to internal secretions or 
hormones. Consideration of these subj ects is essential 
to the discussion of animal adaptation. The chief 
general conclusion is that evolutionary changes are 
of two kinds, namely, those which consist of mutations 
of internal origin, with no relation to external condi- 
tions, and those which have such a relation and can 
be ascribed to the action of external stimuli. 

Edinburgh. 

Royal Society, Jan. 13. — George Bond : Occurrence 
of cell division in the endodermis. Endodermal cells 
frequently show a considerable increase in tangential 
dimension at a comparatively late stage in their 
existence. This increase in size is often accompanied 
by their division, the new walls being radially 
orientated in the main. The divisions may actually 
cause the increase in size of the original cells, or 
they may follow passive stretching. Two types 
of division are distinguishable : (a) Those occurring 
in primary endodermal cells; (6) divisions in tertiary 
endodermal cells. The second type is the more 
common, and as many as twenty-five successive 
divisions of this type may occur in one original cell. 
The condition of the endodermal cell at the time of 
stretching and division determines which type of 
division appears. In neither case does the develop- 
ment of new walls interfere with the efficiency of the 
endodermis as a physiological barrier. — David G. 
Catcheside : Chromosome linkage and syndesis in 
(Enothera . Cy tologicai studies were made upon pollen 
mother-cells of two close -pollinated, small-flowered 
species of (Enothera^ (E. pycnocarpa Atk. & Barth and 
(E, nutans Atk. & Barth A single, continuous spireme 
is formed ; the whole diploid complement of fourteen 
chromosomes is arranged in a ring at diakinesis, the 
chromosomes being attached end to end. A triploid 
plant of (E, pycnocarpa had the twenty-one chromo- 
somes arranged end to end in a closed circle. The 
telosynaptic view of chromosome conjugation is sup- 
ported for the genus, the recent parasynaptic hypo- 
theses being examined critically. Darlington’s theory, 
that ring formation in (Enothera is due to segmental 
interchange between non-homologous chromosomes of 
the same complex, fails to account for the formation 
of a ring in the triploid form. Support is given to 
Sheffield’s theory that ring formation is an herit- 
able phenomenon controlled by genes in the chromo- 
somes. — D. R. R. Burt: On a case of intersexuality 
in Bos indicus, with a theory of the significance of the 
genetic male intersex. An abnormality is described 
in which there is a functional ovary on the right side 
associated with a complete Mullerian duct, and a 
cryptorchid but small testis on the left associated 
with a complete Wolffian duct. The animal is a 
genetic male intersex. A hypothesis is suggested 
which postulates the action of a maternal sex -hor- 
mone in initiating and controlling sex reversal dur- 
ing intra-uterine development, the difference between 
the left and right sides being attributed to earlier 
differentiation of the left gonad in cattle. Actual 
confluence of the blood vessels of the crypts and villi 
during development may be responsible for the ab- 
normality. This hypothesis reduces the two classes, 
the free-martin and the genetic male intersex, to the 
same order. 

Paris. 

Academy of Sciences, Dec. 30. — A. Cotton ; Asym- 
metric synthesis and the existence of racemic com- 
pounds in solution. Some remarks on a recent paper 
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by Werner Kuhn and E . Braun. It has been generally 
held that racemic compounds cannot exist in solution : 
an experiment with a mixture of solutions of Iseyoro- 
tatory and dextrorotatory copper tartrates is described 
which is regarded as furnishing evidence of the 
contrary view. — Jean Perrin and Mile. Choucroun : 
Fluorescence sensibilised in liquid medium (transfer 
of activation by molecular induction). — Marcel Bril- 
louin ; The dynamical tides of an ocean comprised 
between two parallels. Simultaneous normalisation. 
— Charles Nicolle, Charles Anderson, and Jacques 
Colas-Belcour ; The role of Ornithodorus erraticus in 
the natural transmission of two recurrent spirochsetes. 
The danger of the propagation of recurrent Hispano- 
Moroccan fever in Algiers and Timis. — A. Gelfond : 
Transcendental numbers. — Mme. M. Piazzolla Beloch : 
The number of odd branches of curves belonging to a 
surface of the third order. — G. Pfeiffer : The integrals 
of partial differential equations and of systems of 
equations of the first order of an unknown function, 
which jDossess S. Lie integrals. — Marcel Brelot : ^ The 
problem of Dirichlet external in the plane relatively 
to the equation Au ~c{x, y) u. — Leonidas Kantoro- 
vitch : Projective ensembles of the second class. — ^J. 
A. Lappo-Danilevski : Analytical functions of a single 
variable substitution. — Oystein Ore : Hyq)ergeometric 
functions of several variables. — Miloch Radoitchitch : 
Inverse functions of meromorph functions. — ^J. Pet- 
rovsky : Functions primitive with respect to a con- 
tinuous arbitrary function. — ^J. Haag : The general 
theory of S 5 mehronisation. — ^Joseph Peres : A formula 
for the calculation of the resistance of a solid in an 
incompressible perfect fluid.-— -Alex. Veronnet : The 
theory of the formation of large ions and droplets. — 
L. Decombe : Melde’s experiment and the conditions 
of Sommerfeld. — Th. Vautier ; The dissipation of the 
energy transported by an aerial wave. — G. Reboul : 
A method of activation of matter. — Michel : The 
calculation of a galvanometer. — Emmanuel Dubois : 
The Volta effect. The influence of the oxidation of 
the electrodes. For the various metals examined, the 
presence of oxygen, either adsorbed by the metal, or 
combined with it, makes the metal electronegative. — 
Trajan D. Gheorghiu : The absorption of dextro- and 
Isevorotatory copper tartrates and of their mixture. 
The measurements were made with a photoelectric 
photometer. The absorption of the two tartrates is 
the same, but the absorption shown by the mixttue 
is clearly greater. — Dufay and Mile. R. Schwegler : 
The visual measurement of very small luminosities. 
The object of the experiments was to determine the 
accuracy with which measurements of faint luminosi- 
ties of less than 10~® candles could be made.— H. 
Volkringer : The band spectra of zinc vapour. Zinc 
vapour, heated to a red heat in a silica tube, gives a 
band spectrum when excited by discharge without 
electrodes. Measurements are given of lines between 
the wave-lengths 2983 A. and 3282 A. From the 
large distances separating the lines it is concluded 
that the molecule has a very small moment of inertia. 
The possibility of the spectra being due to zinc 
hydride is discussed. — Rene Audubert : The photo- 
lysis of water and the photovoltaic effect of electrodes 
of gold and platinum. — Mile. Marguerite Quintin : 
The influence of the medium on the i^hotovoltaic 
effect of iodide of copper. The results given show 
that the phenomenon depends upon the action of light 
both on the liquid and on the photosensitised sub- 
stance. — Mile. Irene Curie and Frederic Joliot: The 
nature of the absorbable i‘adiation which accompanies 
the a-rays of radium. Strong preparations of polonium 
produce in air an heterogeneous H-radiation (maxi- 
mum path about 16 cm. of air) and these probably 
result from a transmutation of nitrogen. It is this 
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radiation which was taken for a y-radiation of polonium 
in the experiments of Russell and Chadwick.— E. 
Rinck : The equilibrium in the fused state between 
potassium, sodium, and their iodides. In this reaction 
the law of mass action (Na)(KI)/(K)(NaI) =c has been 
verified, the mean value of the constant c being 56. — ■ 
Neda Marinesco : Dielectric polarisation and structure 
of absorbent colloids. — J. Seailles : A new method for 
the preparation of alumina in the wet^ way. — L. 
Andrieux : The preparation and properties of the 
borides of tantalum and colombium. The general 
method is the electrolysis of fused baths of mixtures 
of the oxide of tantalum (or columbium), magnesium 
(or calcium, lithium, sodium), borate and a fluoride. 
The borides obtained proved on analysis to be TaBg, 
CbBg. They are very hard and easily scratch quartz. 
— E. Carriere and Rouanet : The estimation of fluorine 
as calcium fluoride. — P. Fleury and P. Ambert : The 
precipitation of sugars and of polyols as a cupro- 
baryta complex. — Raymond Charonnat and Raymond 
Delaby : The constitution of dioxypyramidon. By 
total and partial alkaline hydrolysis the constitution 
of this substance is proved to be CH 3 .CO.N(CH 3 )N 
(CgH 5 )CO.CO.N(CH 3 ) 2 . — Georges Darzens and Andre 
Levy : The primary phenyl -dimethyl-ethyl alcohol 
and some of its derivatives. — C. Gaudefroy : Half 
wave and quarter wave achromatics by the super- 
position of several crystalline plates. — P. L. Mercanton: 
Observations made on board the Fourquoi Pas ? with 
the pycnosonde of La Cour and Schou (summer 1929). 
Proofs of the value of this new instrument. — R. 
Bureau : The daily variation of atmospherics : monthly 
means, annual variation, meteorological influences. — 
J. J. Thomasset : The calcospherites of fossil tissues. — 

' Mile. Germaine Py : Cytologicai researches on the 
nutritive layer of the pollen grains of Helleborm 
fcetiduSf Euphorbia SauUana and E. Peplus. — B. P. C. 
Hochreutiner ; A new genus modifying slightly our 
conception of the family of the Malvaceae. — N. 
Wagner : The chondriome of the embryo in Gucurbita 
Pepo in the dry seed and during germination. — M. 
Bridel and J. Rabate : The distribution of piceoside 
(Ch. Tanret’s piceine) in the vegetable kingdom. 
Piceoside, the glucoside of Picea- excelsa, salinigrine, 
glucoside from the bark of the black willow anti 
ameliaroside, glucoside from Amelancliier vidgaris, are 
all the same substance, the /3- glucoside of p-hydroxy- 
acetophenone. — E. Michel-Durand : The influence of 
treatment with alcohol on the extraction of tannin, 
from plants. A preliminary tretitment of the acorns 
of E, rohur with boiling alcohol renders the taiuiiiis 
insoluble in acetone. — Aug. Chevalier : Striija herfnon- 
thica, a Scrophularia parasite on cereals in tropical 
Africa. — A. Demolon and G. Barbier : Tho fixation 
and mobilisation of phosphorus pentoxide in mutis. — 
Pierre Lesne : The distribution of Glosshia in the 
region of the Zambeze de Chemba ( Portugese Eastern 
Africa).— C. N. Dawydoff : The presence of tlie genus 
Ctenoplcuna. in the waters of French Inch')-(iiina.' - 
Jacques Colas-Belcour : The identity of Ornithodorus 
erraticus and Ornithodorus marocanus. — N. K. Koltzoff: 
The element of time in physico-chemical excitability. 
— Jean Regnier and Fernand Mercier : Dextrorotatory 
pseudococaine and iaevorotatory cocaine ; coinparativo 
trials of rachianassthesia in the <log.— J. Lemarchands : 
The proportions and the localisation of the carbo- 
hydrates in the seed of Helianflms annmm and their 
variations in the course of germination. — Leon Veiluz : 
The action of soaps on the toxicity of certain alkaloids 
(cryptoalkaloids). The toxic action of strychnine 
and veratrine is reduced by solutions of soaps (sodium 
palmitate, sodium ricineolate). — Ch, Champy and M. 
Heitz-Boyer : The mechanism of tho action of the 
high frequency electric cautery. Study of the me- 
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chanical effects of high, frequency currents : their 
hemostatic action on the vessels. — Leon Binet and 
Charles Mayer : A new technique of blood perfusion. — 
C. Levaditi and F. R. Selbie : The mode of transmission 
of acute epidemic polymorphous erythema. The 
mouse is subject to a spontaneous generalised infec- 
tious polyarthritis, caused by Sfreptobacillus monili- 
formis^ the pathological agent of certain infectious 
polymorphous erythemas. It appears to play an 
important part as the reservoir of the virus and agent 
of transmission of the disease. 


Official Publications Received. 

British. 

Royal Commission on National Museums and Galleries. Final Report, 
Part 2 : Conclusions and Recommendations relating to Individual Insti- 
tutions, dated 1st January 1930. (Cind. 3463.) Pp. 104. (London ; H.M. 
Stationery Office.) 2s. net. 

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. 68, No. 397, January. Pp. 97-204>f-xxxviii. (London : 
E. and F. N. Spon, Ltd.) 10s. fid. 

Amgueddfa Genedlaethol Cymru : National Museum of Wales. Twenty- 
second Annual Report, 192S-29, presented by the Council to the Court 
of Governors on the 25th October 1929. Pp. 39 -f 6 plates. (Cardiff.) 

Dove Marine Laboratory, Cullercoats, Northumberland. Report for 
the Year ending June 30th, 1929. Edited by Prof. Alexander Meek. 
(New Series IS.) Pp. 52. (Neweastle-on-Tyne : Armstrong College.) 5s. 

Report on the Second Imperial Mycoiogical Conference 1929. (Issued 
by the Colonial Office.) Pp. 42. (London: H.M. Stationery Office.) 
Is. 6d. net. 

Report of the Haffkine Institute for the Year 1928. By Major S. S. 
Sokhey. Pp. 44. (Bombay : Government Printing and Stationery 
Office.) 2 annas ; 3d.| 

Memoirs of the Indian Meteorological Department. Vol. 25, Part 4: 
Correlation between Weather and Crops with Special Reference to 
Pun,|ab Wheat. By Rao Saheb Mukund V. Unakar. Pp. 145-161 -f- 2 
plates. (Calcutta : Government of India Central Publication Branch.) 
1 rupee ; Is. M, 

Proceedings of the Edinburgh Mathematical Society. Series 2, Vol. 2, 
Part 1, January. Edited by Prof. H. W. Turnbull and Dr. W. Saddler. 
Pp. 60. (Edinburgh.) 

Mathematical Notes : a Review of Elementary Mathematics and 
Science. Edited by William Ai'thur. No. 25, January. Pp. xx. (Edin- 
burgh : Edinburgh Mathematical Society.) 

Report on Smoke Abatement. Prepared by a Sub-Committee of the 
Science Standing Committee of the Royal Institute of British Architects. 
Pp. 7. (London : Royal Institute of British Architects.) Is. 

Foreign. 

Anuario del Observatorio Astronomieo de Madrid para 1930. Pp. 592. 
(Madrid : Instituto Geografico y Catastral.) 

Proceedings of the American Academy of Arts and Sciences. Vol. 64, 
No. 1 : Alternating-Current Nets. By Arthur E. Kennelly. Pp. 18. 45 
cents. Vol. 64, No. 2 : The Elastic Moduli of Five Alkali Halides. By 
P. W. Bridgman. Pp. 19-38. 45 cents. Vol. 64, No. 3 : The Effect of 
Pressure on the Rigidity of Several Metals. By P. W. Bridgman. Pp. 
39-49, 45 cents. Vol. 64, No. 4: The Compressibility and Pressure Co- 
efficient of Resistance of Several Elements and Single Crystals. By P. W, 
Bridgman. Pp. 51-73. 60 cents. (Boston, Mass.) 

Sitzungsberichte der physikaiisch-medizinischen Sozietiit zu Erlangen. 
Herausgegeben im Auftrag der Sozietiit von Oskar Schulz. Band 60, 
1928. Pp. xix -f-389-f4 Tafeln. (Erlangen : Max Mencke.) 

The Carnegie Foundation fbr the Advancement of Teaching. Bulletin 
No. 24 : The Literature of American School and College Athletics. By 
W. Carson Ryan, Jr. Pp. xlv 4-305. (New York City.) Free. 

Proceedings of the Imperial Academy. Vol. 5, No. 9, November 1929. 
Pp. xxi-xxii + 403-441. (Tokyo.) 

The Science Reports of the Tohoku Imperial University, Sendai, Japan. 
Fourth Series (Biology), Vol- 4, No. 4, December 1929. Pp. 577-673 
plates 26-29. (Tokyo and Sendai : Maruzen Co. Ltd.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
No. 219 : The Intiueuce of Autoclave Treatment on the i’orm of Hydrox- 
ides and on the Nature of Colloidal Suspension. By Tominosuke 
Katsurai. Pp. 161-166. (Tokyo : Iwananii Shoten.) 15 sen. 

The Memoirs of the Imperial Marine Observatory, Kobe, Japan. Vol. 

3, No. 4, November 1929. T*p. l67-186-f*6 plates. (Kobe.) 

Palffiontologia Sinica. Series D, Vol. 6, Fascicule 1 : A Study of Kansu 
and Honan /Eneolithie Skulls and Specimens from Later Kansu Pre- 
historic Sites in comparison with North China and other recent Crania. 
Part 1 : On Measurement and Identification. By Prof. Davidson Black. 
Pp. iii4-83. (Peking: Geological Survey of China ; London: Edward 
Goldston.) 

Meddelanden fran Statens Meteorologisk - Hydrografiska Anstalt. 
Band 5, No. 3 : Den Kemiska Denudationen i Sverige (La Denudation 
chimique en SuMe). Av J. V. Eriksson. Pp. 96. (Stockholm.) 5.00 kr. 

Statens Meteorologisk-Hydrogi’afiska Anstalt. No. 276 : Organisation 
M(§teorologique Internationale. Commission de Meteorologie agricole : 
Proees-verbaux de la reunion, Copenhague, 1929. Pp. 101. (Stock- 
holm.) 2.50 kr. 

The Peking Society of Natural History. Bulletin, Vol. 4, Part 1 : 
Society Proceedings and Membership List. Pp. iii 4-115. (Peking.) 

1 dollar. 

Proceedings of the American Philosophical Society, Vol. 58, No. 3. 
Pp. 103-274 -i- 2 plates. (Philadelphia. ) 
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Annual Report of the Board of Regents of tlie Smithsonian Institution, 
showing the Operations, Expenditures and Condition of the Institution 
for the Year ending June 30, 1928. (Publication 2981.) Pp. xii4-7634- 
145 plates. (Washington, D.C. : Government Printing Office.) 2 dollars. 

Department of Commerce : U.S. Coast and Geodetic Survey. Special 
Publication No. 140 : Manual of First-Order Levelling. By Henry G. 
Avers. Pp. iii -f 93 4- 9 plates. (Washington, D.C. : Government Printing 
Office.) 30 cents. 


Diary of Societies. 

FRIDAY, February 7. 

Roval Society of Medicine (Otology Section), at 10.30 a.m.— -Prof. 
Neumann, E. M. Atkinson, and H. W. B. Cairns: Discussion on Brain 
Abscess. 

Royal Society of Arts (Indian Meeting), at 4.30. — G. H. Tipper: 

Recent Mineral Developments in India. 

Royal Society of Medicine (Laryngology Section), at 5. 

Royal College of Surgeons ofEngl.4nd, at 5.— Sir John Rose Bradford : 
Massive Collapse of the Lung. 

North - Bast Coast Institution of Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 6.— S. S. Cook : High- 
Pres.sure Steam for Marine Work. 

Society of Chemical Industry (Bh’mingham and Midland Section) (at 
Chamber of Commerce, Birmingham), at 6.30.— A. G. Lobley : Electric 
Furnaces for Heat Treatment. 

Society of Chemical Industry (Manchester Section) (jointly with 
Institute of Fuel) (at Engineers’ Club, Manchester), at 7. — Prof. M. W. 
Travers : The Fundamental Problems of B'iue Gas Purification. 
Institution of Electrical Bnoineeks (Meter and Instrument Section), 
at 7. — G. F. Shotter: A New Null Method of Testing Instrument 
Tran.sformers and its Applications.— R. J. S. Spilsbury and Dr. 
A. H. M. Arnold : Some Accessory Apparatus for Precise Measure- 
ments of Alternating Current.— Dr. A. H. M‘. Arnold : Precision Test- 
ing of Current Transformers. 

Royal Photographic Society of Great Britain (Pictorial Group), at 
7.— Practical Evening. 

North - Bast Coast Institution of Engineers and Shipbuilders 
(Graduate Section) (at Bolbec Hall, Newcastle-upon-Tyne), at 7.15.— 
W. G. Thompson : The Electrical Propulsion of Ships. 

Society of Chemical Industry (South Wales Section) (at Royal Metal 
Exchange, Swansea), at 7.30.— W. R, Barclay : Nickel Alloys in Modern 
Engineering. 

Junior Institution OF Engineers, at 7.30.— G. F. O’Riordan : Co-opera- 
tion between Technical Institutions and Industry. 

Geologists’ Association (Annual General Meeting) (at University College), 
at 7.30. — Prof. A. Moriey Davies : The Geological Life-Work of Sydney 
Savory Buckinan (Presidential Address). 

Leicester Textile Society (at Victoria Hail, Leicester), at 7.30.— 
A. Welch : Celanese Yarns and Fabrics and their General Characteristics. 
Philological Society (at University College), at 8.— Prof. V. G. Childe: 
Philology and Archa^-ology. 

Royal Society of Medicine (AiuEstlietics Section), at 8.80.— C. L. 

Hewer and 1. W. Magill : Discussion on Aruesthesia in Thoracic Surgery. 
Royal Institution of Great Britain, at 9.— Prof. L. Hill : Diving. 
Oxford University Junior Scientific Club.— Dr. R. G. Canbi : The 
Cant; Cancer Film, showing the Effect of Radium on Cancer. 

SATURDAY, February 8. 

Mining Institute of Scotland (at 79 Grassmarket, Edinburgh), at 3. — 
Sir Thomas H. Holland: Address.— Discussion on J. E. Lambert’s 
paper on Some Notes on Colliery Blasting Practice, B. A. Peach’s 
paper on The Lochaber Water-Power Scheme and its Geological Asjject. 
Royal Institution of Great Britain, at 3.— Rev. G. Cooke: Tonality 
and Form. 

Physiological Society (at St. Bartholomew’s Hospital Medical College), 
at 3.30.— Demonstrations :— Prof. F. L. Hopwood : Some Physiological 
Effects of Ultrasonic Sound Waves.— Prof. H. Hartridge : (a) Vacuum 
Reaction Velocity Apparatus ; (b) Reversion Eriometer. — E. M. Landis 
and T. Lewis: A Case of Raynaud’s Disease treated by Cervical 
Sympathectomy. —A. W. Spence: On the Effect of a Vitamin Deficient 
Diet on the Thyroid Gland of Rats.— R. Hilton : (a) A Nose Piece fbr 
Administering Oxygen ; (6) A Simple Mouthpiece of Low Resistance for 
Collecting Expired Air during Dyspnoea.— M. Landis : Micro-injection 
Method for Direct Determination of Blood Pre.ssure in Single Capillaries 
of Human Skiii.— M. O. P. Wiltshire : Effect of Liver Tissue on the Rate 
of Destruction of Adrenaline.— E, A. Carmichael and A. Q Wells: The 
Tissue Culture and Vital Staining of Microglia. — Prof. H. Hartridge and 
Pw G. R. West : Apparatus for Testing Electrical Reactions.— At 4, 45. — 
Cinema Films Demonstrated by A. 0. Denny and J. F. Rogers.— Move- 
ments of Alimentary Tract in Experimental Animals, by Drs. Carlson 
and Luckbardt.— Drugs on Gastric Intestinal Motility, by Drs. Kellogg 
and Dowd.— At 5.S0".— Communications :—F. Haynes: Physiological 
A-spects of the Reaction of the Lungs to Inhaled Dusts.— H. G. Reeves; 
Dihydroxy-acetone on Smooth Muscle.— ProL H. Hartridge and R. G. R. 
West: Chronaxie and Rheobase.— Prof; A. V. Hill : The Change of Water 
Vapour Pressure caused by Substances added to Blood. — F. R. 
Winton : Tonus in Mammalian Plain Muscle.— M. O. P. Wiltshire : On 
the Rate of Oxidation of Adrenaline and the Assumed Sensitisation of 
Intestinal Musede by Blood, Serum and Ti.ssue Cells.— Mary Pickford 
and Dr. E. B. Verney : A Method of producing and studying the Effects 
of Acute Arrest of the Renal Circulation in the Unamjesthetised Dog. 

MONDAY, February 10. 

Cambridge Philosophical Society (in Comparative Anatomy Lecture 
Room), at 4. 30. — Prof. J- Barcroft: Blood Storage.— Dr. J, Needham: 
Nuclein Synthesis in Developing Eggs.— J. T. Saunders: Water Move- 
■ ments in Lakes.— Dr. A. Bishop : The Culture of Trichomonas. 
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Biochemical Society (at Lister Institute), at 5. — R. Robison, M. MacLeod, 
and A. M. Rosenheim: Calcification in vitro.~C. R. Harington and 
W. T. Salter: Ermymic Hydrolysis of the Thyroid Gland.— P. J. G. 
Mann and B, Woolf: The Action of Salts on Fumarase. I.— V. B. 
Wigglesworth : A Theory of Tracheal Respiration in Insects.— E. 
Boy land : Pyrophosphate in Yeast Preparations. — R. H. Marriott: The 
Action' of Alkalis on Collagen. — F. Wokes : Note on the Specificity of 
tlie Colour Tests for Vitamin A. 

Royal Society op Medicine (United Services Section), at 5.— Wing- 
Cornm. H. A. Treadgold : Cardiac Functional Efficiency in the Young 
Male Adult. 

Institution of Automobile Engineers (joint meeting of Birmingham 
Centre and Graduates’ Branch) (at Queen’s Hotel, Birmingham), at 7. 
— L. H. Dawtrey : Automobile Brakes. 

Institution op Electrical Engineers (North-Eastern Centre) (at Arm- 
strong College, Newcastle-upon-Tyne), at 7. — T. W. Ross and H. G. 
Bell : Recent Developments in the Protection of Tliree-phase Trans- 
mission Lines and Feeders. 

Institution of Heating and Ventilating Engineers (Associate Members’ 
and Graduates’ Section) (at Borough Polytechnic), at 7.— B. T. Wing- 
field : Automatic Control in Heating and Air Conditioning Installations. 
Manchester Athenaium Textile Society (at Manchester), at 7. — W. 

Wilkinson : The Weaving of Fancy Cloths. 

Institute of Metals (Scottish Local Section) (at 89 Elmbank Crescent, 
Glasgow), at 7.30. — S. H. Hawkins : Pyrometry. 

Medical Society of London, at 8. — Dr. Maurer, M. Davies, and others : 

Discussion on The Surgical Treatment of Pulmonary Tuberculosis. 
Surveyors’ In.stitution, at S.— J. L. Milne : The Rating and Valuation 
(Apportionment) Act, 1928. 

Royal Geographical Society (at .^Eolian Hall), at 8.30. — Col. F. L. Giles : 
Boundary Work in the Balkans. 

Institution of Electrical Engineers (Western Centre) (at Cardiff). 
Royal Irish Academy (Dublin). 

TUESDAY, February 11. 

Royal Institution of Great Britain, at 5,15.— Sir William Bragg : 
X-Ray Determination of the Structure of Cellulose and Similar* Sub- 
stances (1). 

Institution of Civil Engineers, at 6.— R. W. S. Thompson : The Diver- 
sion of the River Ashop. 

Institute of Marine Engineers, at 6.30.— C. H. Faris: The Applica- 
tions of Electro-deposited Metals to Marine Engineering. 

Institution of Electrical Engineers (East Midland Sub-Centre) (at 
Loughborough College), at 6.45. —G. R. J. Parkinson: Electrical 
Developnieuc. 

Institution of Electrical Engineers (North Midland Centre) (at 
Hotel Metropole, Leed-s), at 7.— Dr. J. Hartmann: The Jet- Wave 
Rectifier : The Experimental and Theoretical Basis of its Design. 

Royal Photographic Society of Great Britain, at 7.— Dr. L. C. 
Martin : Studies in Colour Vision, 

Institution of Electrical Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7.30. — W. B. Hird : The Visit of the 
Institution to France. 

Institute of Metals (North-East Coast Local Section) (at Armstrong 
College, .Newca.stle-iipon-Tyne), at 7.30.— W. Richardson: Electric 
Heating. 

Quekett Microscopical Club (Annual Meeting) (at 11 Chandos Street, 
W. I), at 7.30.— J. Earns bottom : Presidential Address. 

Eugenics Society (at Linnean Society), at 8. — E. J. Lidbetter and others : 
Discussion on Poor Law. 

Leicester Literary and Philosophical Society (Chemistry Section) 
(jointly with Leicester University College Biological Society) (at 
University College, Leicester), at 8. —Prof. B. H. A. Plimmer : 
Proteins in Nutrition. 

Royal Anthropological Institute, at 8.30.— Miss G. Caton-Thompson : 

Recent Excavations at Zimbabwe.and other Ruins in Southern Rhodesia. 
Pharmaceutical Society of Great Britain, at 8.30. — Prof. T. G. Hill : 
The Biologic Factor in Plant Anatomy. 

WEDNESDAY, February 12. 

Institution of Heating and Ventilating Engineers (at Holborn 
Restaurant), at 2.S0.— S. Fox : Half a Century of Boiler Making. 
Institdte of Metals (Swansea Local Section) (at Thomas’s Cafe, Swan- 
sea), at 7.— Dr. A. G. Ramsay : The Corrosion of Non-ferrous Metals. 
Society of Chemical Industry (Newcastle Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7.30.— Dr. B. G. Ritchie: Steam 
Storage in the Manufacturing Industries. 

Institution of En'Iineebs-in-Charge (at St. Bride Institute), at 7.30.— 
H. E. Stilgoe : The Water Supply of the Metropolis. 

Halifax Textile Society (at White Swan Hotel, Halifax), at 7.30.— C. R. 

Spedding : Rags— their Origin and Uses. 

Royal Society of Arts, at 8. — PI. Jackson : Colour Determination in 
the Fashion Trades. 

THURSDAY, February 13. 

Royal Society, at 4, 30. —Probable Papers :—G. Slater: Studies on the 
Rhone Glacier, 1927. The Structure of the Ice in a Compressed Zone 
on the South-Eastern Part of the Rhone Glacier.— T. Goodey : On a 
Remarkable New Nematode Tiflenchinsma oseindlas gen. et sp. n. 
parasitic in the Frit-fly, Oseinella frit h., attacking Oats. — D. E. 
Sladden: Distortion of Development in Amphibia caused by Lack of 
Oxygen in very Early Stages in Development.— To he read in title only: 
—Sir Frederick Keeble, M. G. Nelson, and R. Snow': The Integration 
of Plant Behaviour. Part II. The Influence of the Shoot on the 
Growth of Roots in Seedlings,— A. W. Greenwood and J. 8. S. Blyth : 
The Results of Testicular Transplantation in Brown Leghorn Hens. 
Royal Institution of»Geeat Britain, at 5.15.— T. A. Joyce : Architecture 
and the Industrial Arts of Pi’e-Spanish America (1). 

Institution of Civil Engineers (Informal Meeting), at 6.— L. A. Legros : 
The Influence of the Progress of Aeronautical Engineering on other 
Branches of Engineering Work. 

Institution of Electrical Engineers, at 6.— Dr. J. Hartmann : The Jet- 
Wave Rectifier : The Experimental and Theoretical Basis of its Design: 


Royal .Aeronautical Society (at Royal Society of Arts), at 6.30— 
J. de la Cierva : Recent Progress with the Autogiro. 

Institute of Marine Engineers (Junior Section), at 6.30— S. N. Kent: 
Discipline as applied to the Engine Room, etc. 

Royal Photographic Society of Great Britain (Colour Group— Informal 
Meeting), at 7. 

Institution of Electrical Engineers (Dundee Sub-Section) (at Uni- 
versity College, Dundee), at 7.30. — G. H. Chalmers : Lubrication. 

Institute of Metals (London Local Section) (at 83 Pall Mall), at 7.30.— 
H. H. Smith: Temperature Measurement and Control in Works. 

North-East Coast Institution of Engineers and Shipbuilders (Tees- 
side Branch) (Intbrmal Meeting) (at Cleveland Institution, Middles- 
brough), at 7.30. — W. T. Butter wick and others : Discussion on Are 
Government Regulations Bflective in Preventing Marine Casualties? 

Optical Society (at Imperial College of Science and Technology), at 
7.30.— F. Twyman : Optics in Radio Transmission and other Fresh 
Fields (Presidential Address). 

FRIDAY, February 14. 

Genetical Society (at John Innes Horticultural Institution, Merton), 
at 2.30. — Experiments on Primula Sinensis : — Miss de Winton and 
J. B. S. Haldane: Demonstration of the Genetics of Diploid and 
Tetraploid Forms.— Dr. C. D. Darlington ; Exhibition of Cytological 
Preparations of the Tetraploid. — Dr. F. W. Sansome : Exhibition of 
Slides Illustrating Pollen Behaviour in the Tetraploid.— J. B. S. 
Haldane : The Genetics of the Tetraploid. 

Royal College of Surgeons of England, at 4. — B. W. Hey Groves : 
The Hunterian Oration. 

Royal Astronomical Society (Annual General Meeting), at 5.— Presi- 
dent’s Address on the Aw'ard of the Gold Medal to Dr. J. S. Plaskebt, 
for his Valuable Observations of Stellar Radial Velocities and the 
Important Conclusions derived from them. 

Physical Society (at Imperial College of Science), at 5.— W. E. Summer- 
hays : The Diffusion Constant of Water Vapour. — M. C. Jolinsonc A 
Method of Calculating the Numerical Equation of State for Plelium 
below 6“ Absolute, and of Estimating the Relative Importance of Gas 
Degeneracy and Interatomic Forces. — F. D. Smith : The Magneto- 
striction Constant for Alternating Magnetic Fields.— Demonstration 
by D. Keinpson of A Working Model Illustrating the Mosaic Theory of 
the Compound Eye, due to Ai ben burg. 

Malacological Society of London (at Linnean Society of London), at 
6.— Annual Meeting. 

Institution of Mechanical Engineers (Informal Meeting), at 7. — 
G. S. Taylor : Lantern Lecture. 

Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hall, Manchester), at 7.— R. G. Daniels : Common Sense and Nitro- 
cellulose Lacquer. 

Institution of Automobile Engineers (Coventry Centre) (at King’s 
Head Hotel, Coventry), at 7.30.— L. H. Pomeroy: The Double-six 
Engine. 

Junior Institution of Engineers (Informal Meeting), at 7. 30. —Technical 
Film— The Manufacture of Sbaybrite and Stainless Steels. 

Institute of Metals (Sheffield Local Section) (at Sheflleld University), 
at 7.30.— S. Matthews: Recent Developments in Measuring Instru- 
ments 

Royal Society of Medicine (Ophthalmology Section), at S.— F. Moore : 
Unusual Coloration of Sclerotics.— R. Pickard : The Red Field and 
Optic Disc Resistance in Glaucoma and Allied Conditions. 

Royal Institution of Great Britain, at 9.— Prof. A. F.' Pollard : 
History d la Mode, 

Society of Chemical Industry (South Wales Section) (at Cardiff). — 
W. G. Davies : Clinker and Ash Fusion. 

SATURDAY, February 15. 

Royal Institution of Great Britain, at 3.— Rev. G. Cooke: Tonality 
and Expression in Song- Writing. 


PUBLIC LECTURES, 

FRIDAY, February 7. 

University of Leeds, at 8.— Prof. Blanchard : Human Geograpliy and 
the Methods of teaching Geography. 

SATURDAY, February S. 

Horniman Museum (Forest Hill), at 3.30.— Miss M. A, Murray : Ancient 
Egyptian Jew'ellery. 

MONDAY, February 10. 

University OF Leeds, at 5.15. — Dr. F. A. Bather: Fossils and B’ate. 

East Anglian Institute of Agriculture (Chelmsford), at 7. — Prof. 
J. A. S. Watson: Recent Developments in the Feeding of Livestock. 

TUESDAY, February 11. 

King’s College, at 5.30.— C. W. Marshall: Electrical Transmission by 
Overhead Lines. (Succeeding Lectures on Feb. is and 25.) 

WEDNESDAY, February 12. 

Royal Anthropological Institute (at Portland Hall, Groat Portlami 
Street Extension of Regent Street Polyteclinic), at 5.30.— H. J. C. 
Peake : The Beginning of Agriculture. 

■University College, at 5.30.— A. F. Ridley : Librarianship as an Aid to 
Industry and Commerce. 

Belfast Museum, at S.— Dr. R. H. Hunter: The Problem of Life. 

THU USD A Y, February 13. 

Medical Society OB' London, at 5.15.— Prof. B. Blacklock : HealUi in 
West Africa (Chadwick Lecture). 

SATURDAY, Ffmruauy lA 

Horniman Museum (Fore.st Hill), at 3.30.— Dr. C. Ainsworth l^ntchell : 
Tell-tale Inks. 
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Unemployment and Hope. 

I P VEN the most strictly scientific mind may, at 
the approach of spring, be allowed to wander 
somewhat out of the old and beaten track— indeed 
the scientific mind should be constantly on the 
search for new tracks — to indulge in flights of im- 
agination and of hope, especially of hope. It is the 
season of new hopes, new resolves, new thoughts, 
and though the hardened cynic may smile at their 
apparent futility, yet, however often we fall and 
fail, it is best to go on trying and keep the shining 
portals of hope, far distant though they be, still in 
view. Dum s^iro, s^ero. So, in our title we have 
included hope, even in connexion with unemploy- 
ment, and thus very flagrantly broken that excellent 
rule of the strictest school of economics which would 
rigidly exclude from consideration everything out- 
side the indicative mood, and certainly everything 
appertaining to the optative mood {vide Prof. 
Florence in his recent work on statistical method 
in economics). 

In the following few notes and crude suggestions 
the point of view is taken that we should make the 
best of our present industrial civilisation, that that 
best is better than is often imagined ; that perfect 
safety in the cosmic adventure, perfect ease, 
pleasure, and a generally ^ soft time ’ for everybody, 
are unattainable ; that danger and difficulty are 
always present and will increase in proportion as 
we advance ; and that this progressive advance in 
the face of increasing danger and difficulty is the 
thing best calculated to develop a nation’s highest 
qualities. Nothing revolutionary is proposed, for 
a fairly thorough comparative study of economic 
systems past and present, including many so- 
called Utopias, has convinced us that nothing re- 
volutionary can be proposed on any rational basis. 

Our present industrial society has many ele- 
ments of strength and stability, and even of 
nobility, to which attention has been only slightly 
or not at all directed, and many elements of weak- 
ness on which attention has been unduly concen- 
trated. There is much that is sound and healthy, 
as is evidenced by the amazing fact that, despite 
the overwhelming ills with which it is supposed to 
be afflicted, society has continued as a going con- 
cern to this day in wonderful vigour, wffiereby 
millions are enabled to live a fairly healthy, active, 
and more or less happy life, and wherein hundreds 
of thousands find scope and opportunity— of which, 
to their unbounded credit, they fully avail them- 
selves — ^for exercise of the highest virtues of in- 
tegrity, skill, and courage. These elements and 




scope for tiieir exercise can be increased almost in- 
definitely, and much, that is evil will thus auto- 
matically be reduced or held in check ; but not, 
perhaps, altogether exterminated, for the mysteri- 
ous shadow of evil remains a sinister spectre in the 
background of all man’s endeavour, leading him 
constantly into danger, and spurring him ever to 
greater efforts. It is well that it is so. 

The aims of industry are, or should be, as in- 
dicated in a previous article, chiefly two : (1) to 
furnish a field for exercise of faculty and growth 
of character ; and (2) to produce commodities to 
satisfy man’s varied wants, mostly of a material 
kind, though of course there are large exceptions 
outside the material category, and the term 

material ’ is here used in no derogatory sense. 
Attention has hitherto been directed mainly to 
(2) and the primary aim of industry has been 
ignored. Such one-sided view of industry coupled 
with a too narrow use of the much abused word 
* evolution ’ — as we shall see later — ^has led to over- 
concentration on quantity and mass production 
and a ridiculous neglect of the human element ; 
and there can be no doubt that had a little thought 
been given to the first aim, then the second would 
have been much more completely and satisfactorily 
attained ; also unemployment would not have been 
heard of, and, as pointed out, too, in the article 
referred to, the right use of leisure would have 
been treated rationally as a dominant factor. 

Revolution being excluded, one has naturally 
turned to evolution as correct^ expressing society’s 
progress, assuming that progress in the right direc- 
tion is being made ; Ely’s “ Studies in the Evolu- 
tion of Industrial Society ’’ being a noteworthy con- 
tribution to the evolutionary view. But the use of 
the term evolution should not lead us to suppose 
that modern industry is evolving into some perfect 
and complete type or consummation. Existence 
w^ould be very dull and dreadfully boring when 
such a state had been reached, with nothing left to 
hope and strive for. Then again, the best form or 
type of industry may not be and surely is not neces- 
sarily one particular fixed static type or form only, 
but may cdnsist of many different and constantly 
changing forms, distinguished above all things by 
adaptability and elasticity — a living organism. 

The prevailing idea, with exceptions here and 
there, appears to be that industry is evolving and 
must evolve towards one fixed type, for example, 
that of large - scale production, with division of 
labour and specialism and consequent monotony 
of work pushed to still more disastrous extremes. 
But it is doubtful if this supposed ideal or consum- 
No. 3146, VoL. 125] 


mation would work very long, or prove to be the 
best even from the merely material point of view 
of quantity production, and it would of course 
altogether ignore the spiritual aims of industry, 
namely, scope for development of faculty, char- 
acter, and sound citizenship. This latter is a vital 
consideration, for the political strength of a nation 
is dependent on a spiritual or ethical view of 
industry. 

What is to be more specifically understood as 
elasticity in the industrial structure is the pro- 
vision of opportunity for other forms than that of 
large - scale production only, to develop and see 
what they can make of themselves. Beside large- 
scale production, or, more strictly, large-scale 
capitalistic production, there is co-operative pro- 
duction, which of course may be only another 
variety of large-scale working but may also include 
much on the small scale. Large scale also may 
mean a conglomeration of several small and nearly 
independent units, such as an association of small 
dair}^ farmers, small village artisans or handicraft 
workers, and many such like. • Elasticity further 
means the possibility of reviving, under new and 
improved forms to meet modern conditions, two 
at least of the older types of industr}^ which are 
supposed to have been superseded or rendered ob- 
solete by modern large-scale production ; namely, 

(1) small cottage industries or handicrafts, some- 
times known as ^ village industries ’ or ‘ home work ’ 
(in the factory inspector’s reports) and sometimes 
as ' sweated industries ’ — as many of them are, 
though they need not, of course, be ' sweated for 
this is an evil excrescence not essentially inherent ; 

(2) a combination of manufacturing with agri- 
cultural or garden industry, including the possi- 
bihty of providing the industrial classes with some 
form of land interest (see Natuee, Mar. 9, 1929, 
p. 341). If the evolutionar}^ doctrine, as applied 
by Herbert Spencer and others to the social body, 
means that these and perhaps other and older forms 
of industry are useless anachronisms and may not 
contain something of vital value at the present day, 
then its application here has been profoimdly 
erroneous and disastrous, stupid and short-sighted. 
Industry still has its roots firmly and deeply fixed 
in the past, and foolisldy to tear up a great part of 
those roots as old and useless is the surest way to 
weaken the industrial tree. Fercliance the source 
of the unemployment curse is to be found here. 

The restitution of these two principles of an oider"^ 
industrial order, so essentially and characteristically 
English, under improved forms made possible by 
modern scientific achievement, including notably 



NATURE 


227 


Febeuary 15, 1930] 

electrical power distribution, would furnish, in the selves, who also would supply the greater part of 
first place, a new and almost infinite field for human the labour. 

employment of all kinds, absorbing all or most of The aim would be to establish a vast productive 
the present unemployed, giving extra occupation organisation, consisting in the main of village com- 
to those on short time ; also scope for much organ- munities and garden cities, containing both large 
ising talent and business ability now running to factories — if need be — and also cottage or home 
w^aste — a lot of it among the idle or leisured classes industries and handicrafts. A considerable amount 
—through lack of opportunity. By unemployed of whole-time intensive farming probably on a 
we mean chiefly the unemployed in Great Britain large scale, together with market gardening and 
only, but it would be vastly better to extend our fruit growing, would be provided for ; but a funda 
consideration to cover unemployment throughout mental feature of the scheme would be a land in- 
1 the whole world. For, first, this would provide a terest for everybody, mostly a part-time interest 

-splendid additional bond for international co- wherein they could spend much of their leisure, 
operation and friendship, of which we cannot have and w’ould include the possibility of owning home- 
too many ; and, secondly, the solution or even steads containing up to quarter of an acre or more 
partial amelioration of the unemployment problem of land, part of which would be orchard. Training 
in other countries w’^ould be bound to have ad van- in some form of skilled handicraft would also be 
tageous repercussions on unemployment in Britain, available to everybody. 

By accepting these two principles as a basis. These ideas could of course be applied to British 
with or without some kind of financial reform in industry generally, and not only to the organisa- 

the direction of a measurable amount of inflation, tion above mentioned, and thus some sort of anti- 
possibly on the lines suggested by Arthur Kitson, dote at least would be provided against two of the 
Douglas, and others, an approach can be made to most serious evils of modern industrialism--com- 
the unemployment problem, as was done a few plete alienation from the land and all that this 
years ago rather successfully with the Greek means, on one hand, and entire lack of scope for 
I refugees. The application of these two principles exercising skill, on the other. A further evil, that 

to unemployment is, of course, only one part of of fluctuating employment, could also be met and 
their scope, for they have a far wider range even means aflorded for absorbing or * damping out ’ a 
than this, especially in counteracting one of the great part of these miserable fluctuations in labour 
greatest evils of modern industry, namely, extreme demand ; and something would have been done 
-specialism, monotonous work, and lack of scope for towards encouraging the right use of leisure, a vital 
developing skill, with all that that implies. matter in modern society, the implications of which 

Amid much controversy on unemployment, its are as yet too little appreciated. Science and re- 
causes and cures, one fact stands out in unmistak- search would play a dominating part, and large 
-able clearness, and may safely be taken as a starting- research institutes, especially in connexion with 
point. That is, the unemployed must have the horticulture and growing under glass, would be 
wherewithal to live- — -food, raiment, shelter, and established ; also electrical or other forms of power 
probabJy a few things above this wretched mini- would be utilised to the utmost, and though the 
mum, Can they be put in a position to supply term ^ handicraft ’ may well be retained, it is fully 
most of these things for themselves ? At present intended that all the resources of modern science 
they lack a market for their labour, and yet they and engineering should be applied and every en- 
•are themselves a huge potential market for labour couragement given to the further development of 
-and the products of labour. Another indubitable such resources. 

fact, standing clear above controversy even though It is probable that, under the more bracing 
it comes from the realm of economics, is that the atmosphere of varied work and interest and skill 
instruments of production are land, labour, capital, thus envisaged, the inventive faculties of mankind 
•and organisation or management. There is plenty would be greatly stimulated, and a much -needed 
of land available or reclaimable in Great Britain, spur be given to originality. It is doubtless difih- 
Millions of pounds of capital could be provided by cult enough to generalise in regard to such an elusive 
•capitalising the ^ dole ’ for five or ten years. The thing as a nation’s inventive talent or to trace the 
requisite organising and managerial ability is laws of its rise and fall ; but it does seem to keen 

■doubtless also in existence, but will have to be diH- observers that, in view of the attention now de- 

gently sought out : much of it would probably be voted to education and research, the amount of 

found or developed among the unemployed them- originality and creative talent shovm is a little 
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disappointing. We refer not only to the mechanical 
or physical realm — perhaps it is fairly satisfactory 
liere — but also to other departments of intellectual 
activity. In the social sciences particularly, the 
lack of originality is deplorable, and outside em- 
piricists are allowed to have their own way without 
let or hindrance or effective rejoinder. 

If there is any such decline in originality and in- 
ventiveness, the chief cause is probably extreme 
specialism. In Adam Smith’s time, division of 
labour may have been rightly included among the 
sources of invention : to-day, in its present ex- 
treme form, it is very likely a potent agent of 
torrefaction, and the springs of intellectual creative- 
ness are dried up. But never before in the history 
of the world has there been a greater or more urgent 
need for originality and freshness of view than now ; 
and freshness of view includes seeing old ideas in a 
new light, old principles in new applications and en- 
vironment. W. G. Link Cass. 


The Structure of St. Paul’s Cathedral. 

St, Paul's Cathedral. By Arthur F. E. Poley. With 
introduction by Sir Reginald Blomfield. (Printed 
for the Author, Willowbanlc ”, Hampton Hill, 
Middlesex.) £7 Is. net. 

T he author of this magnificent monograph to 
the genius of Sir Christopher Wren, as exem- 
plified in the neo-classic masterpiece of St. Paul’s 
Cathedral, has produced with immense skill a 
work adequate for its subject. Just and yet 
sensitive feeling, a perfection of refinement in 
draughtsmanship, and a devoted patience in execu- 
tion, are distinctive throughout this work. The 
standard set is high indeed and has reached the 
peak of accomplishment ; it has been held there 
throughout, with an almost grim determination. 
If there is a sense of effort in the monograph — a 
feeling as of a continuous striving — ^throughout this 
great record, which is not too apparent in the 
original "work itself-— that must be set down to the 
invariable difference between the soaring accom- 
plishments of genius and those of the more mundane 
service of the historian ; which last must pursue 
naturally a more pedestrian route, and follow the 
way of prose. This, of course, will always be 
apparent unless the supreme artist enlightens us 
with his appraisement and knowledge, as reflecting 
on the work of another artist ; for he alone could 
bring to the matter that unimpeachable intuition 
of the artist and the craftsman, native to the 
medium in wFich both wnrk. 

The text of Mr. Poley’s monograph is also 
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excellent ; but its outstanding merit is the pains- 
taking, amazingly patient, and skilful draughts- 
manship reproducing with complete accuracy all the 
details of this supreme work of architecture. 

The volume contains matter historical and bio- 
graphical, wdth building accounts and practical 
data, all entirely admirable in their w^ay, but, 
perhaps wisely, no attempt has been made to 
examine into and explain the vast statical problem 
which faced Sir Christopher Wren in the technical 
resolution of his design. 

Wren was a fine mathematicimi, and it is perhaps 
fair to assume that coming comparatively late to 
the practice of architecture, he was not intimately 
acquainted with the practical science of the nature 
of materials and their behaviour under loading, or 
their interaction when erected into a structure in 
intimate association ; all parts of the problem of 
I architecture which call for the closest scrutiny into 
their maximum resistances under compressive and 
tensional stress. 

As a slight evidence of this supposition, wdtness 
Wren’s surprising action in building into the eight 
great piers supporting the immense load of St. 
Paul’s dome (some 50,000 tons approximately), a 
core of rough -mortared, uncoarsed and unbonded 
fragments of soft Caen stone, and indurated challc, 
many fragments calcined by the fii'e of the old 
cathedi’al, and all taken from the demolished 
building which preceded his own. 

It might w^ell have been thought that Wren 
would have recognised that such a core would be 
unequal in bearing capacity to the external skins 
of his piers, faced with Portland stone. This one 
factor in the problem of the preservation of St. 
Paul’s must have presented a serious difficulty to 
the highly expert committee dealing with the repair 
of the Cathedral, and must indeed remain a matter 
of anxious concern for all those in charge of the 
structure in the future. 

Again, Wren in his w’-ork at Hampton Court 
suffered odium from his enemies as a result of the 
fall of the east wall of the Palace consequent upon 
his building this wdng across the re(?ently filled 
section of the long canal at its w'CvSt end. 

At St. Paul’s, Wren apparently built the founda- 
tions of his mighty church partly on soil cotnpressed 
and loaded by the previously built catiiedral, and 
partly upon unloaded and virgin soil, inevitably 
incurrmg a risk of relative settlements, as can 
indeed be found to have occurred in an examination 
of the structure to-day. . 

Instances of this apparent lack of tlie strictly 
technical or merely practical knowledge of the use 
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of materials and the incidence of loading in building, 
can be multiplied ; yet so profound and masterly 
was Wren’s grasp of the main statical problems of 
bis work, that these presumed defects in his science 
of construction — or shall we say this early lack of 
experience in building practice ? — ^liave not appar- 
ently imperilled as yet the great work which he did 
throughout the metropolis. They must, however, 
cause serious heart -searching on the part of those 
charged with the important responsibility of pre- 
serving all the work of his genius for posterity, 
unaltered and in their complete integrity. 

The authorities of St. Paul’s are, we believe, fully 
alive to their responsibility in this matter, and the 
wise assiduity with which Canon Alexander dis- 
covers and criticises any proposal which may be 
held likely to disturb the states quo or the con- 
ditions of solum, etc., surrounding the Cathedral, 
is evidence of this. 

The new architectural technique which has been 
slowty developed within the last half-century, 
directed to the examination and understanding of 
the structural stability of old buildings, and the 
statical conditions which remain as a result of 
centuries of depreciation and change in the 
materials of which they were constructed, wall, in 
the future, we feel sure, be capable of making 
accurate and yet conservative judgments as to how 
all the buildings and structures which we consider 
of vital importance as regards their preservation, 
can be retained for the future without prejudice to 
their architectural and historic amenity. 

It is a great advance in any event that structural 
work of preservation should be recognised as in- 
volving a different technique from that required by 
the erection of new structures ; and Wren’s great 
cathedral will, in the future, set many and intricate 
problems "for resolution to those who are peculiarly 
qualified to deal with the changed stability factor 
in the buildings which survive the onrush of our 
modern civilisation. Nothing, however, can dim 
Wren’s genius. He treated; the renaissance with a 
freedom, audacity, and original sense of beauty 
which has never been surpassed, certainly in 
England. His character contributed to his success ; 
he was a man of deep and simple faith, witness his 
last words when very old, out of favour with the 
Court, fallen on evil days and evil tongues, in his 
little house which he had leased on the Green at 
Hampton Court. He wrote : “ If I glory, it is- in 
the singular mercy of God, who has enabled me to 
prosecute and finish my great work so conformable 
to the ancient and true model 

These words show his benign and serene spirit : 
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he had served the Crown and the public for fifty 
years, with supreme genius and confident activity, 
and saw the patent which he had received from 
Charles II. .withdrawn. He was succeeded in office 
by an incompetent, who was unable to maintain the 
position for even a year, but Wren’s wnrk remains 
an outstanding possession for all time. P. E. 


Intensive Drying of Gases and Liquids. 
The Effects of Moisture on Chemical and Physical 
Changes. B}?" Br. J. W. ' Smith. (Text-Books on 
Physical Chemistry.) Pp. xii-h235. (London, 
New York and Toronto : Longmans, Green and 
Co., Ltd., 1929.) 15s. net. 

T his is a book which has long been needed. It 
is a laborious compilation of all the wmrk, 
until 1928, which has been done on intensive, or as 
it has been called b}^ Longinescu, ultra drying. A 
really satisfactory book it is not. All the researches 
described are put on a level ; there is no attempt 
made to deal critically with the different pieces of 
work. The consequence is that in cases still under 
discussion, such as the dissociation of ammonium 
chloride, some researches wliich are obviously faulty 
are given the same w’-eight as those wliich have been 
done with the greatest care. Br. Smith has done 
one successful piece of work in this field, but he 
would probably be the first to acknowledge that he 
has neither the experience nor the knowledge which 
wmuld enable him to deal faithfully with the work 
he describes. Perhaps only half a dozen persons in 
the world could have done this adequately, and 
probably no one of them would have undertaken 
the labour of compilation so well done by Dr. 
Smith. 

H. B. Dixon must be regarded as the founder of 
this branch of chemistry. His discovery, just fifty 
years ago, of the inertness of a dried mixture of 
carbon monoxide and oxygen to an electric spark, 
was the fans et origo of all the true cases of intensive 
drying. He was a pupil of A. G. Vernon Harcourt, 
perhaps the most careful worker in the history of 
chemistry ; and a good deal of his care and attention 
to m.inute detail Dixon has been able to hand on 
to some of his own students. It is noteworthy that 
only one substance is capable of acting as a true 
.drying' agent. Phosphorus j3entoxide owes its 
unique excellence in this respect to the fact that the 
product of its action on water is extremely stable. 
Metaphosphoric acid nan be distilled without de-., 
composition at a bright red heat without giving up 
water. , Hence the water which phosphorus pent- 
oxide absorbs, it retains. It has, in addition, the 
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advantage of being, when pure, inert to a large 
number of chemical substances. 

For those wliojntencl to work in this fascinating 
field, special training and a special attitude of mind 
are necessary. It is not work for the slap -dash, 
get-results-qiiickly type of chemist. It is hard to 
possess one’s soul in patience when one reads papers, 
even in journals of good repute, which describe so- 
called repetition of older work. In one series of 
papers on the boiling point of liquids, phosphorus 
pentoxide was introduced into an apparatus con- 
taining benzene, and the glass walls were given no 
chance of drying, since the desiccating agent was 
submerged in the liquid. In another paper am- 
monium chloride (guaranteed by the makers as 
chemically pure !) was used, in spite of the fact 
that, as the authors admit, the salt turned yellow 
on heating. In the work of which this is supposed 
to be a repetition, the ammonium chloride was 
boiled with nitric acid to destroy amines, sublimed 
and re-crystallised eight times from the purest dis- 
tilled water. In the ideal book on the subject, such 
papers would either have been ignored or their 
errors pointed out, instead of allowing them to 
cloud the issue as Dr. Smith has done. 

A good preliminary training for this class of work 
would be the determination of an atomic weight, 
since any error at once manifests itself by a dis- 
crepancy in the result. It must be remembered, 
however, that the standard of purity of material 
and care in handling are very much higher than in 
atomic weight work, since the harmful quantities 
are imponderable. Dust, often invisible, is prob- 
ably at the root of many failures. A practice has 
risen, in both the United States and Germany, of 
attempting to dry a glass surface by heating in an 
electric furnace while the apparatus is exhausted. 
This method which must produce at least as dry 
a surface as that attained by Baker ” {sic) does not 
get rid of dust as does the standard method of heat- 
ing the apparatus while a current of purified and 
dried air is passed through it. It is necessary to 
burn up the invisible dust particles, for Avater is not 
the only effective catalyst. It is also to be noted 
that in successful experiments the apparatus has 
been as simple as possible. There should be, theo- 
retically, no limit to the drying by phosphorus 
pentoxide at the ordinary temperature. The maxi- 
mum drying in a gas is said to be attained in twm 
years (Bone). For liquids, as might be expected, 
the diying is much slow^er. Judging by the boiling 
point of benzene, its rise in ten years was 38°, in 
seventeen years it is 56°, and even now the process 
is probably not complete. 
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Dr. Smith gives a good account of the various 
theories which have been advanced to account for 
the influence of extremely minute traces of water 
vapour. Prof. H. E. Armstrong, the doyen of 
British chemists, without wFose encouragement one 
at least of the ' dry ’ chemists w’-ould have done 
little, was the first in the field with the theory of 
reversed electrolysis. Others, ignoring the theory 
of probabilities, assume in ordinary actions a link- 
ing of water vapour with the reacting gases. Smits, 
of Amsterdam, one of the most persevering and in- 
defatigable workers, has published a theory based 
on his well-known theory of allotropy. Sir J. J. 
Thomson’s theory, published in 1894, extended to 
include the precipitation of water vapour on ions, 
seems to me to explain all the facts, if one can con- 
ceive of a liquid drop of water persisting when sur- 
rounded by at least a million other molecules. 

With the limitations mentioned, the book may 
be recommended to students, but they w^ould be 
wise, if, before beginning experimental work, they 
read a lecture by Sir Arthur Rucker, published in 
the Journal of the Chemical Society in 1888, and two 
papers on manipulation in the same journal for 
1929. H. B. Baker. 


Reactions of the Nerve Cell to Injury. 

Degeneration and Regeneration of the Nervous 
System. By Prof. S. Ramon y Cajal. Trans- 
lated and edited by Dr. Raoul M. May. In 2 
volumes. Vol. 1. Pp. xx + 396. Vol. 2. Pp. 
viii + 397-769 . (London : Oxford Uni varsity 
Press, 1928.) 50s. net. 

H igh in the achievements of modern Spain 
must be ranked the development of a 
school of biological science which e^'oived from the 
work of the Madrid histologist, Prof. Ramon y 
Cajal. His perfections of the silver impregnation 
of nerve fibres so that tlieir axis cylinder (or esseo- 
tial conducting element) could be revealed to 
microscopical observation, led to a long series of 
researches on the stiaicturc^ of the irt^'ous system 
from about 1890 to the ]n*esent time. 

Prominent in these researches aiv those de\'ol(xf 
to the study of degenerative and rtgxmerativt^^ 
processes in the nervous system, and while many 
of the main conclusions anti methods had l)ecome 
known outside Spain, yet the multitudinous tietaii, 
the wealth of experiment and deduction, remained, 
at any rate to most Engiisli -speaking hist< legists, 
unknown. There were several reasems for this, 
of which the more apparent are their })ublieutioii 
in Spanish in Journals enjoying small circulation. 
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and the publication of a limited number of copies 
of a work on the subject in Spanish, close before 
the outbreak of the War. The two volumes under 
review are the first English translation of this work. 

The controversies over the polygenist and mono- 
genist doctrines which took place in the first 
decade of this century have now only an historical 
interest. Nevertheless, the accumulated evidence 
collected in the first volume of this work not only 
provides a lasting memorial to the virile champion- 
ship and establishment of the monogenist doctrine, 
but also is invaluable for all future work bearing 
on this subject. With a wealth of detail of fine 
critical microscopy, Prof. Cajal traced the replace- 
ment of damaged nerve fibre separated from its 
cell of origin. The detail of the process is so com- 
plex, the vagrancies of the wandering amoeboid 
growing terminal so varied and multiple, that 
their unfolding and rationalisation by systematic 
experiment, clear cut and boldly planned, is a 
fascinating study. 

The work of Eoss Harrison in America still 
remains the crucial demonstration of the independ- 
ence of the axis cylinder process, but the essential 
symbiosis of these two elements in their biological 
partnership depends for its illustration and proof 
on the findings of Cajal. Of the various hypo- 
theses put forward to explain the re-establishment 
of conducting paths by regeneration, he comes now 
to favour a combination of the established attrac- 
tion of the proliferated ceil of Schwann, and the 
attraction of the end organ itself ; to explain on 
one hand the obvious attraction that degener- 
ated nerve has for regenerating processes, and on 
the other the occurrence of regeneration when 
no degenerated segment delineates the path of 
growth. These studies of the growing point of 
nerve fibres and its reactions appear to offer 
insuperable obstacles to any other explanation. 

The second volume, dealing with the reaction of 
the nerve centre to injury, is, like the first volume, 
but even to a greater extent, a mine of information 
for all engaged on the physiology and pathology 
of the nervous system. It is only necessary, for 
example, to indicate the bearing of the complexity 
of collateral formation in neurones under “ regen- 
erative turgescence on recent work by authors 
who, unmindful of these complexities of the subject, 
have adduced experiments on the dorsal nerve 
roots in support of efferent fibres (parasympathetic) 
in these roots. This exposition of the -work of 
Prof. Eamon y Cajal and his school on the dorsal 
root ganglion cells throws considerable doubt on 
the widely accepted physiological hypotheses built ■ 


round the pericellular plexuses of these cells 
described by Dogiel. 

Outstanding features of the second volume are 
the description of the phenomena of degeneration 
in the cerebral and cerebellar cortex following 
interruption of the axis cylinder processes. The 
hypertrophy of collaterals and the atrophy of the 
damaged axon are of great significance both physio- 
logically and pathologically. Cajal reaffirms his 
belief in the lack of regeneration in the central 
nervous system, although he adduces the experi- 
ments of Tello to show this lack is not in the 
neurone, but in the absence of Schwann’s cell. 

’ At the end of most of the chapters an additional 
note has been added summarising work wffiich has 
appeared since the publication of the Spanish 
edition. These notes in most part fulfil their 
purpose, but one could wish that the chapter on 
neuroglia and its reactions had included the recent 
w^ork of del Hortega, and that on the cerebellum, 
the work of Cajal himself on the newer silver 
methods for studying this cortex. 

The book is admirably produced and includes 
a very large number of excellent illustrations 
portraying the wonderful contrasted effects which 
only the reduced silver method can produce. The 
translation is perhaps in some few places too 
literal to read comfortably, but is always intelli- 
gible. In three places afferent” is used where 
''efferent” is evidently intended (p. 269, 1. 3, 
p. 271, 1. 7, p. 272, I. 7), and "sensory” is obvi- 
ously intended for "motor” on p. 272, 1. 29, and 
the reviewer would also suggest that Nissl " gran- 
ules ” is more common usage in English that Nissl 
" grumes ”. B. B.-B. 


Our Bookshelf. 

Alim's Commercial Organic Analysis : a Treatise 
on the Properties, Modes of Analysis, and Proxi- 
mate Analytical Examination of the Various 
Organic Chemicals and Products Employed in the 
Arts, Manufactures, Medicine, etc. ; with Concise 
Methods for the Detection and Estimation of their 
ImpitirUies, Adulteratioyis, and Products of De- 
composition. Vol. 7 : The Vegetable Alhaloids. 
By the Editor, and the following Contributors : 
E. H. Carr, Oliver Chick, Norman Evers, J, J. 

- Fox, T. A. Henry, P. J. Sageman, T. M. Sharpe, 
" F. 0. Ta^dor, E. W. Tonkin, ancl E. Whymper. 

- Editor : . C. Ainsworth Mitchell. Fifth Edition, 
Eevised and Partly Eewritten. Pp. xi-f869. 
(London : T. and A. Churchill, 1929.) 30s. 

The editor of this volume can rightly claim that it 
is a complete thesis on the analysis of the vegetable 
alkaloids . It shows improvement over the previous 
edition for reference purposes, as all the material 
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on this important section of organic chemistry is 
now collected and classified in one book, which 
includes the subject matter from VoL 6 of the last 
edition on alkaloids generally, and on the volatile 
bases of vegetable origin, as well as the subject 
matter from VoL 7 on the vegetable alkaloids . Special 
sections, arranged alphabetically, owing to the diffi- 
' ciilty of clieniichl classification, are given to products 
of definite commercial importance in connexion 
with food and drugs (for example, caffeine, cocaine, 
nicotine, opium, etc., receive separate treatment). 
The other known alkaloids are systematically 
dealt with in a general introduction, again with 
alphabetical grouping. In the introduction the 
reactions and properties of the vegetable alkaloids 
as a group are also reviewed. 

In contrast mth the ordiiiaiy text-book, the 
drafting of a comprehensive technical thesis of this 
natui’e, with its great mass of specialised informa- 
tion, requires the assistance of many experts to 
make the venture a success. As a result, we find 
each section written by a sj)ecialist in that par- 
ticular field. The "whole work is ably edited by 
Mr. C. A. Mitchell, who also contributes the chapter 
on strjmhnos alkaloids. 

There is lack of complete uniformity in the re- 
vision of material from the various editions of the 
British and foreign pharmacopoeias ; in some 
instances the latest data are not given, and there 
is w^ant of agreement between the statements re- 
corded, A number of typographical errors have 
also been noted, and in a few instances information 
that would be expected in such a volume has not 
been found. These slips and omissions, however, are 
probably not more than might be expected in a wnrk 
of this nature. The book, which is printed in the 
United States, is exceilentiy produced with regard 
to paper, type, and binding. J. Beilly. 

The British Journal Photographic Almanac and 
Photographers Daily Companion^ with ivhich is 
incorporated The Year Booh of Photography and 
Amateurs^ Guide and The Photographic Annual, 
1930, Edited by George E. Brown. Pp. 784 + 
64 plates, (London : Henry Greenwood and 
Co., Ltd., 1930.) 2^. net. 

This welcome annual (for it is in no sense an 
almanac) again makes its appearance. The general 
arrangement is very much the same as heretofore. 
As this is the twenty-fifth year in which the present 
editor has had the arranging of it, the article which 
he contributes consists of his personal reminiscences 
(or some of them), wdiich will be read with much 
interest. But we think that he has overstepped the 
mark to the detriment of the memory of Sir William 
Abney in stating that his various text-books display 
a pronounced disinclination to deal with the work 
of other investigators, and that therefore we have 
in English no comprehensive work similar to those 
of Eder in Germany and Eabre in France. Abney 
never attempted such a comprehensive work, 
although the editor states that he was the one 
man to supervise '' it, and perhaps the editor him- 
self gives the reason when he says that "''it was 
an obvious effort to him to present a subject in 
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simple teimis ’L If Great Britain ' ' suffered from the 
Abney predominance as stated here, that surely 
was the fault of his contemporaries, as this is a 
free country. 

The volume includes the many items that we 
are accustomed to find in it, tables, formulae, lists 
of addresses, new apparatus, and so on, and ex- 
cellently reproduced gravure copies of photographs. 

Essentials of General Physiology, By Prof. Eric 

Ponder. Pp. viii+497. (New York, London 

and Toronto : Longmans, Green and Co., Ltd., 

1929.) 155. net. 

This is a sound and clearly ‘written text-book 
which should prove useful to students beginning 
physiology. The opening chapters, of an intro.- 
ductory character, are advisedly concerned with 
a plain description of snrface phenomena, colloids, 
permeability, dissociation, and the action of en- 
zymes ; the student may already be conversant 
with these aspects of physical chemistry, but his 
interest will be maintained by the well-chosen 
biological examples. Equipped with these ele- 
ments of physical chemistry, the reader is better 
able to appreciate the actual physical and chemical 
basis of the processes underlying vital phenomena. 

The contraction of muscle, conduction in nerve, 
secretion, tropisms, digestion, respiration, and cir- 
culation are the branches selected by the author 
for treatment from the physico-chemical point of 
view. WTth the rapid and many-sided development 
of physiolog}^, the subject is becoming so unwieldy 
that, ff it is to be approached from a scientific point 
of view, there will have to he a complete inversion 
of the present order of study ; this book constitutes 
a step in the right direction, since a grasp of the 
underlying general principles should precede a 
descriptive study of the phenomena of the usual 
human and mammalian physiology. As the l^ook 
is intended mainly for beginners', perhaps more 
illustrations might be of value ; this, however, is 
not a serious deficiency since the text is so lucid. 

Les paysages Catalans : leurs aspects, huf structure et 

■ leur Evolution, Par Marcel Chevalier. (Aspects 
physiographiques do TEspagiie.) Pp. vi + 172 + 

■ 48 planches. (Paris : Albert Blanchard, 1929.) 
30 francs. 

Thebe is eomparativeh^ little material available on 
the details of the geography of the Iberian peninsula. 
This study of the north-eastern corner of is 

therefore welcome, although tlie autlujr lias d(‘alt 
with little outside the ])iirel\^ piiysieal aspects. 
Apart from the comparatively recent jilains, M. 
Chevalier recognises three structural divisicais in the 
mountains of Catalonia : Tlie Pyrenees in the north 
with their exposures of aneieiit erystalliiie and 
palaeozoic rocks ; then the sierrais of secondary and 
tertiary rocks of a newer tr;pog!apliy with no 
evidence of glacial action ; and then”, lastly, the woin- 
down remnants of old Mcrcynianf<jl<liugs. 8tru('ture 
and surface features are fiilty discussed, Tlua*e are 
many illustrations and sketch maps. The book is 
an enlarged edition of a volume in (datalan that 
appeared recently. 
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Letters to the Editor, 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondefits. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.'] 

Hydrogen -like Spectra of Lithium and Beryllium 
in the Extreme Ultra-violet. 

In preceding communications (Nature, Nov. 2, 
1929, and Comptes rendus, Jan. 1930) we have given a 
brief account of the extension of the extreme ultra- 
violet down to 100 resp. 88 A. in the spectrum of doubly 
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(Pasehen-Gotze, “ Seriengesetze der Linien-spektren”, 
Berlin, 1922) we obtain : 

Mr =1-008 Rr =109 677-7 cm."i 
line =4-0 109 722-1 „ 

Mu =6-9 Ru =109 728-6 „ 

llBe^O-l , ifBe=109 730- 6 

i^oo =109 737-1 „ 

The above relation gives for the spectrum of hydro- 
gen the Pasohen-Ritz series for n = 3, the Balmer series 
for n =2, and the Lyman series for n = 1. The calcu- 
lated wave-lengths of the first lines in the Lyman series 
are shown below. Several lines of this series have been 
found by Lyman, Hopfield, and others. 

In the corresponding series of singly ionised helium 
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spark spectrum (enlarged 4 times) from aluminium electrodes tipped with LiOH. 
Time of exposure, 30 min. 


ionised beryllium (Be III). Using a vacuum-spark 
with a considerably increased capacity and ionisation 
power, it has now been possible to I’eeord the strongest 
radiations in the hydrogen-like spectra of completely 
ionised lithium (Li' III) and beryllium (Be IV), thus 
extending optical spectra to 76 A. 

According to the Bohr theory, a system consisting 


(He II) L;^mian found the first two members (Astrophys. 
Jour., 60, j}. 1 ; 1924). 
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Fig. 2. — Vacuum-spark spectrum from metallic beryllium electrodes. 
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of a nucleus with the positive charge e • E and a single 
electron will emit radiations with the following wave 
numbers (neglecting the slight correction for relativity ): 

n 1 

_ cm.-3- 




the Rydberg constant R being slightly dependent on 
the mass M of the nucleus. Thus, 

If 

Ru =Rcx ) « where m =the mass 


Using Paschen’s value for 
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of the electron. 
Rydberg constant 


In doubly ionised lithium (Li III ) , wdiicli was hitherto 
not observed, we have measmed the first two lines, the 
stronger of which was also obtained in the second 
order (Fig. 1). 

Trebly ionised beryllium (Be IV) is revealed by the 
first member of the same series, 'which has been measured 
as well both in the first and second order (Fig. 2). 


Lithium. 



Beryllium. 

A calc. A obs. Int. 
= 2 75-94 ' 75 - 94 ' 1 
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A detailed description of the apparatus and methods 
used ill these experiments will appear in the Zeitschrifi 
fur Physih* 

Bekgt Edlen. 
Algot Ebicson. 

Physics Laboratory, University, 

Uppsala, Dec. 19. 


Book Prices and Reading. 

The first of these ‘ little books on great subjects ’ 
is considerably shorter than the other two and costs 
five times as inuch [2.s. 6d.] ... it cannot be regarded 
as over-priced ; it is rather the others that are extra- 
ordinarily cheap.” One of the others is a Benn 6d., 
“ Earthquakes and Volcanoes ”, by Prof. Gregory. I 
think of the story told long ago of Lant Carpenter 
lecturing at the ‘ Vic ’. When gas came off but slowly, 
as ‘ water ’ was electrolysed upon the screen, a 
galleryite was heard to remark to his dissatisfied com- 
panion : “ Well, Bill, you can’t ’spect to ’av many 
bubbles for a a’penny ”. What can’t you now get for 
6d. from either Benn or Woolworth ? 

I have quoted from. “ Our Bookshelf ”, in Natube 
of Jan. 4. On previous pages I see books are noticed 
priced at 18s., 21s. and 14s. How can students afford 
to buy at such prices ? They simply do not and do 
not read ; they only use cram books . As a consequence, 
Principal Tizard complains that young ‘ researchers ’ 
are uncultured ; having read nothing, they also cannot 
write. There seems to be a conspiracy of publishers 
to repress authorship, A couple of years ago, a book 
of mine appeared of which I can say — adopting the 
Shavian principle that self-praise is the only recom- 
mendation— that it was dear at 8s. but at 7s. 6d., the 
price at which the publisher led me to believe that it 
would be issued, it was as well worth a student having 
as any Shavian romance up to 10s., if only for the 
dedication ; it was issued at 15s. and killed. Is it 
worth the publishers’ while to kill at 15s. when they 
might maintain in healthy activity at half the price ? 
Prof. Bone’s Vol. 3 on “Combustion” costs two 
guineas. How can we poor chemists study our future 
fate at such price ? 

What is going to be the effect upon the writing and 
upon the sale of real books, upon reading, of Bonn’s 
pemmican — or shall we say, ‘Bennican’? Mayhap 
the jam is spread too thickly upon the bread. Or will 
it be, that, soon, the volumes will be issued with an 
insurance ticket — against more open reading ? 

To-day you do not get any discount on your shilling. 
Scientific journals, especially German, are sold at pro- 
hibitive prices. Reading is not merely a disappearing 
art but becoming impossible : no one can read in a 
library, the more as you must not mark the margins, 
let alone follow Darwin’s good example and tear out 
the few pages that are of worth. In addition, wireless 
is fast making headway as a reading soft-option. I 
know of two very distinguished men who formerly 
read omnivorously o’ evenings : now they just * listen- 
in My daughter writes, that, on the Pacific coast, 
the theatre is deserted, because the effort of listening 
and attending to the play is too much for the boys — , 
‘ the pictures ’ have reduced them to mental somno- 
lency, Why was not the recent London Opera Festival 
properly supported by the public ? The performances 
were more than interesting. Was not the price too 
high ? Art lovers are as poor as are artists. Is science, 
as wireless, in the hands of a few, to kill the intelli- 
gence of the many ? 

Into whose pocket is the book-money going ? Sir 
Ernest Benn is a great exponent of economics — ^has he 
at all fully studied the intimate economics of the book- 
shelf ? The policy of failing to encourage good books. 
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other than those written by popular favourites or 
shockers ? He might well call, say, Marie Stopes, Mr. 
Wells, the author of “All Quiet”, into conference. 
It would be interesting to hear from him what his 
Woolworth series is doing. It is a fine effort. 

Truth is being withheld from the public — we only 
play with it. Take biblical criticism. Is it not otir 
duty to present its results dispassionately, in clear 
readable form, even to the yomig ? We seem now to 
be agreed that the mysteries of sex shall be displayed 
to the adolescent. We are still afraid openly to 
discuss the foundations of the faith that is forced 
upon so many. 

Chemistry is in dire need of critical discussion : we 
have not a single work that is broadly critical. A 
recent Americanistic attempt is not encouraging. 
The astronomers seem to be sailing close to the wind 
— when the fifth and other dimensions come along 
anything may happen : we may then have what my 
Sunday paper calls ‘ gaudy incarnations of common 
vanity, day dreams ad lib." figuring as science. 

Our present treatment of books threatens to be a 
very serious hindrance to the development of habits 
of sound scientific thought, indeed of scientific pro- 
gress. Naughty ones seem to sell, whatever the price ; 
nice ones do not. Are we all to be forced to be naughty, 
only nice in a dim background ? 

Henby E. Abmstbong. 


Flint Implements of Upper Palaeolithic Types from 
Glacial Deposits in Norfolk and Yorkshire. 

My researches in East x^nglia have demonstrated 
that palaeolithic flint implements occur in the glacial 
Boulder Clays of this region, and that these deposits, 
and their contained artefacts, are of widely differing 
ages. Thus, in the Tills overlying the Cromer Forest 
Bed of Norfolk, have been discovered specimens of 
Chellean type,^ while, in what I term the Upper 
Chalky Boulder Clay of Suffolk, which appears to 
be separated from the Cromer Tills by a series of 
sands, gravels, and brick-earths, I have found speci- 
mens referable to Late Acheulean and to Early 
Mousterian times.- Ux^on the surface of the Ux)per 
Chalky Boulder Clay in the Ipswich district are 
situated, at certain places, two sux)erposed and ancient 
occupation-levels yielding implements of Upper Mous- 
terian and of Aurignacian tyx^es, and these floors are 
covered by a considerable thickness of hill- wash 
which, some years ago, I correlated with the latest 
glacial conditions obtaining in Suffolk.-*^ 

Recently, during a research carried out under a 
grant from the Percy Sladen Memorial Fund, I have 
discovered, i7i situ, in the Brown Boulder Chiy, and 
associated glacial deposits of the Hunstanton district 
in north-west Norfolk, a number of flint implements 
of Upper Palseolithic types. These sx)eciinens, which 
comprise blade scrapers, burins, or graving tools, 
cores, and flakes of various sizes, are to be referred 
to either the Aurignacian or to the JMagdalenian e])(xdi. 
The artefacts lie at varying depths in tfie deposit, 
which is often rich in erratic rocks, and a, number of 
them exhibit definite striations. The Bjxnvn Boulder 
Clay is f ully described in the Geological Purvey memoirs 
dealing with the area examined, and the sections from 
which I have recovered my specimens are classed by rlio 
surveyors as of glacial origin. It is, however, ne‘ces- 
sary to point out that, while in the memoirs mentioned, 
the possibility, from a geological x>oint of view, of the 
Brown Boulder Clay being of later date than the 
chalky variety of the district is suggested, no deeisiem 
upon this imxDortant matter was reached l:)y those who 
conducted the survey in north-west Norfolk, My 
researches, nevertheless, lead me to believe that tiio 
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Brown Boulder Clay, judging from the artefacts it 
contains, is clearly later than the chalky form. 

Further, the discoveries in north-west Norfolk 
{which are to be described before the Society of 
Antiquaries on April 3 next) support, very strongly, 
the conclusions I had come to regarding the glacial 
origin of the hill -wash overlying the floors, above 
mentioned, in the Ipswich district. 

Following upon the initial stages of my work in 
Norfolk, Mr. J. P. T. Burchellhas carried out researches 
in Yorkshire, which confirm, in a striking manner, 
the archaeological results obtained by me farther 
south, and it now seems possible to form an accurate 
and complete picture of the relationship of the various 
paleolithic industries to the glacial deposits of 
England. J. Reid Mom. 


Following upon Mr. Reid Moir’s notification to 
me that he had discovered fi^int implements of Upper 
Paleolithic types, at the base of, and scattered 
throughout, the uppermost Boulder Clay of north- 
west Norfolk in the neighbourhood of Hunstanton, 
I determined to conduct similar investigations in 
a locality situated considerably farther northward. 
The area I chose for examination comprised the 
intensely glaciated districts of Holderness and Flam- 
borough Head in Yorkshire. Detailed descriptions 
of the glacial deposits of these two localities occur 
both in Geological Survey Memoirs® and papers and 
books by Carvill Lewis, Dakyns, Lamplugh, Kendall, 
and others.® 

The researches, which I carried out under a grant 
fi*om the Percy Sladen Memorial Fund and the Society 
of Antiquaries, resulted in the discovery, in situ, of a 
considerable number of flint implements of Upper 
Palaeolithic types at the base of the uppermost Boulder 
Clay of the area. This deposit contains an abundance 
of erratics, largely consisting of North British and 
Scottish rocks. Similar implements I formd scattered 
freely throughout this Boulder Clay, many of which 
show marked striations. This industry, which con- 
sists, for the most part, of flake im|)lem 6 nts struck 
from tortoise-cores, I would refer to Upper Mousterian- 
Aurignacian times . The specimens comprise hand-axes, 
scrapers, gravers, blades, knives, and tortoise-cores both 
struck and unstruck. This discovery, which indicates a 
complete degiaciation of Holderness and Flambomugh 
Head during the Pleistocene period, is of particular 
interest in view of Prof. J. K. Charlesworth’s paper 
of September last,^ in which it is postulated that the 
terminal moraine which builds a gravel ridge on 
Flamborough Head and is traceable through Holder- 
ness to its south-easternmost portion (the Cromer 
ridge) is Magdalenian in date. That the moraine in 
question is earlier than the St. Acheul period can be 
proved both on archaeological and geological gromids. 

J. P. T. Bubchell. 

^ Antiquaries Journal, voL 91, No. 2, pp. 135-137 ; April 1923. 

« J our i Roy. Anthr. Inst., vol. 50, pp. 135-152,- January- June 1920. 

3 Jour. Roy. Anthr. Inst^, yoi. 47, pp. 367-412; 1927. 

^ “ The Geology of the Borders of the Wash.” “ The Geology of the 
Country around Fahenham, Wells, and Holt.” 

® “ The Geology of Holderness.” ‘‘ The Geology of Bridlington Bay.” 

« Glacial Geology of Gt. Britain ; Carvill Lewis. Froe. Qeol. Soc. 
Yorkshire, n.s., vols. 7 and 8. Quart. Jour. Geol. Soc., vol. 47, pp. 384- 
431 ; 189 L. “ The Geology of Yorkshire ”, Kendall and Wroot, 1924, 

’ Quart. Jour. Qeol. Soc., vol. 85, pp. 335, 359 ; 1929. 


On the Correct Formulation of Pauli’s Exclusion 
Principle. 

Pauli’s ‘ Exclusion Principle ’ applied to the 
simplest case of the two-electron or two-proton 
system (helium atom, hydrogen molecule) is usually 
stated as follows : if the electrons (or protons) are 
parallel, that is, if their spins point, in the same 
direction, their eigenfunction must be antisymmetrical 
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with respect to the co-ordinates ; if the electrons (or 
protons) are antiparallel, that is, pointing in opposite 
directions, their eigenfunction must be symmetrical. 

I wish to point out that this formulation of Pauli’s 
principle is erroneous. There is actually no direct 
relation between the symmetry character of the 
eigenfunctions (as functions of the co-ordinates alone) 
and the orientations of the electrons (or protons). In 
every stationary state of a single electron with a 
given energy E, both orientations are in general 
possible, although they have different probabilities 
(in the same way as the diflerent values of the co- 
ordinates). In Pauli’s theory of the spinning electron 
(Zs. f. Phys., 43, j). 601 ; 1927) these probabilities 
can be defined by means of two eigenfunctions 
xpa.{x, y, z) and ^^{x, y, z) which are the solutions of a 
system of two simultaneous differential equations 

replacing Schrodinger’s ‘scalar’ equation = 

To every eigenvalue, that is, energy -level, Efx, of the 
latter there correspond two energy -levels of the former, 
E^'^ and with the eigenfunction-couples 
and respectively, being the proba- 

bility of one and of the other orientation. 

In the limiting ease of a very strong magnetic field 
one gets — whence the confusion between 

the type of orientation (a, /3) and the character of the 
stationary state ( ± ). As a matter of fact, these are 
cj[uite different notions, the ± character of the state in 
question corresponding to the two possible values of 
the fourth (inner) quantum number, introduced by 
Sommerfeld and Pauli for the complete specification 
of the electronic orbits. 

Now Pauli’s principle (in its original corpuscular 
form) requires that there should not be in the same 
atom two or more electrons with the same values of 
ail the four quantum numbers. This does not, how- 
ever, imply — except in the case of a very strong 
magnetic field — that two electrons (or protons) with 
identical orbits should have opposite orientations. 

The wave mechanical formulation of Pauli’s 
principle, due to Dirac, amounts to a restriction to 
functions which are antisymmetrical with respect to 
variable-quadruples x, y, z, <r for different electrons; 

<r denotes the spin variable taking two values, + J 
and - say, for a and /3 respectively (and being 
interpreted as the projection of the spin-moment in 
hj^TT units on one of the co-ordinate axes). Thus in the 
case of n electrons a wave function ; 

a given stationary state represents 
actually a complex of functions of the co-ordinates 
alone, corresponding to all possible (but in general 
not equally probable) orientation types of all the 
electrons with the same energy. These fimctions 
need not, of course, be antisymmetrical with respect 
to the co-ordinates of the different electrons. 

In the simplest ease of two electrons which, taken 
separately, are specified by the eigenfunctions (or 
rather eigenfunction - couples) o-j^) and erg) 

(r standing for x, y, z), the stationary state admitted 
by Pauli’s principle is described in the first a]Dproxi- 
mation by the function (or f miction - quadruple) 

o'i) 0 (r 2 , o- 2 )-^(r 2 , ^r^)]. Taking for t// 

and ^ the two functions and considered above, 
we get four stationary states if ^ and 0 correspond to 
different orbits (in Schrodinger’s sense), and only one 
state in the opposite case, with definite probabilities 
both for the antiparallel and parallel spins. 

In Dirac’s theory of the electron each state is 
specified not by two but by four functions, two of them 
(’/'a, say) being large and the other two {fy, i/'s) small. 
This can be interpreted by introducing along with 
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the two real eigenvalues of the electron’s magnetic 
moment (or rather its projection on a given axis) 

imaginary eigenvalues 

wilicli can be easily shown to correspond to two real 
values of the electric moment (or its projection) asso- 
ciated with the electron’s spin (the electric moment 
in the corpuscular interpretation is equal to the 
magnetic one multiplied by 1 /" i). The smallness 
of with respect to V'a, # corresponds to the fact 

that the real part of the electric moment is equal to 
that of the magnetic one multiplied by vjc, v being 
the electron’s velocity and c that of light. 

J. Fbenkel. 

Physico -Technical Bontgen Institute, 

Leningrad, Bee. 30, 1929. 


Rate of Vaporisation and Vapour Pressure: A 
Method of Measuring the Specific Area of a 
Surface. 

Lanomuir {Phys, Rev., 2, 329 ; 1913) has developed 
a method for the determination of the vapour pressure 
of metals from measurements of the rate of vaporisa- 
tion of metallic filaments in mono. The vapour 
pressure is calculated from the Knudsen equation, 


P 


=m. 


/2tRT 

V -JT 


( 1 ) 


where m is the rate of evaporation in vacuo, after 
making the assumption, which Langmuir supports 
with a considerable amount of experimental data, 
that the accommodation coefficient is unity. In this 
way he determmed the vapour pressure at liigh 
temperatures, first of tungsten (loc. cit.) and later, 
with other workers, of platinum, molybdenum, silver, 
gold, copper, and nickel ( J ones, Langmuir, andMaekay, 
ibid., 30, 201 ; 1927).^ 

In order to determine the rate of vaporisation from 
unit area of the filament, Langmuir also assumes 
tacitly that the specific area of a metal surface is 
equal to the apparent area. This assumption is, 
ho'wever, in general, not justifiable for irregularities 
of atomic dimensions are present to a greater or lesser 
extent in all surfaces. (See Bowden and Bideal, 
P.E.S., A, 120, 80; 1928. Zwieky, Proc. Nat. Acad. 
Pci., 16, 253 ; 1929. Constable, P.B.S., A, 119, 196; 
1928.) The work of Bowden and Rideal demon- 
strates that the specific ai'ea in suitable circumstances 
may be many times greater than the apparent area. 

The error involved in the vapour pressure measure- 
ments from this assumption may be calculated quite 
easily. Let m' equal the measured rat© of vaporisa- 
tion from unit ‘ ax^parent ’ area : then 

where K is a constant given by ( 1 ) and p' is the vapour 
pressure as determined by Langmuir. Now if A is the 
ratio between the specific and apparent areas, the true 
rate of vax^orisation from unit sxDecific area is m'jA ; 
and the true vapour pressure p is given by 


that is 

p' -Ap. 

The values of the vapour pressure determined by 
Langmuir’s method will, therefore, be too large by 
a factor equal to A. Further, the values of the 
chemical constants calculated from Langmuir’s data 
ax9pear to show that at least in the case of timgsten 
and molybdenum tliis correcting factor may be quite 
large, for the deviations from the theoretical chemical 
constant are + 1-10 i 0-50 for tungsten, + 3*02 ± 0-50 
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for molybdenum, and - 0*25 ± 0*40 for x^latiiium. If 
these deviations are to Be attributed exclusively to 
the factor A, it would appear that while in the case 
of platinum the specific and apparent areas are 
approximately equal, in the case of tungsten the 
former is approximately five times the latter, and 
in the case of molybdenum twenty times. For the 
determination of the vapour pressure from the rates 
of vaporisation it is, therefore, necessary to know A 
accurately. It is important to note that A is a 
measure of the area accessible to condensing mole- 
cules of the vaporising solid. This is likely to be very 
different from the value of A determined, for example, 
by the method of Bo'wden and Bideal, wdiich measures 
the area of a surface accessible to hydrogen ions. 

We have so far been concerned -with the x3ossibility 
of the determination of the vapour pressure from the 
rate of vaporisation, given that A is known. It is 
Cjuite clear, however, that the converse can be carried 
out : that is, knowing the true vapour x^ressiire and 
the rate of vaporisation to determine A, since A is 
simply the ratio p7]P of the vapour x-^ross^i’o 
calculated from the rate of vaporisation to the true 
vapour pressure p. Moreover, since the true vapour 
pressure p can be measured accurately by some 
ecxuilibrium method, such as the Knudsen effusion 
method, and p' can often be determined accurately 
from the rates of vaporisation, w'e have a fairly exact 
method for measuring A which is capable of extended 
application. F. J, WilivINS. 

Laboratory of Physical Chemistry, 

Free School Lane, Cambridge, 

Jan. 16. 


The Classification of the Primates. 

Mb. Tate Bpjgan’s letter in Nattoe of Jan. 25 on 
the classification of the Primates, wi,th s;|)eeial refer- 
ence to the microstiTictiire of the dental enamel, 
again raises the vexed cxiiestion of Primate ]")li;\'logeny. 
Attention has lately been redirected to this iirc.iblem 
by the reiteration of the ‘ unorthodox ’ opinions of 
two eminent anatomists, H. F. Osborn and F. Wood 
Jones. 

A consideration of the confiicting points of view’ 
regarding the origin of the human stem w'ill, I think, 
reveal that there are tw'O sources of confusion wliich 
tend to prevent a lucid survey of the problem, (1) an 
arbitrary use of the eoncexh'ion of iiToversiI)ility of 
evolution, and (2) the careless em[)loyment of a 
nomenclature which is often insuilicieuth' defined. 

As regards the lirst point, it is to l)e noted that, in 
the absence of an abundant ])aia-ontolnui('ai recor<i, 
the constiTiction of a ])h\iogeneiic tree must d(*})end 
almost entirely u pon a stiah* of com] )arat i\'e anal om\', 
with a proper ax)x^reeiation of the distinction between, 
primitive or generalised, and specialised anatomical 
characters. If, in the interpretation of the aiiatomi- 
cal data, reliance is y^laced on the * le.w' * r>f iri’cversi- 
biiity of evolution, it is ]:)ossible, by a srat of tlieo- 
retical triangulation, to infertile iuiture of i he ('ommoii 
ancestor of the existing members of a. natund uroup. 
But if the ‘ law ’ of irreversihility he aeee|>t«-d at all 
as a basis for argument, it shoii!«{ bt*. (*an*ie<i to its 
logical conclusion unless stronsr e\-idence to the f‘on- 
trary is forthcoming in exce]>tionai <*as(^s. Purther, 
if aZf the available anatomical evidiau-e is taken into 
account, such lines of argurnetit w*iil inevitably lead, 
to the conclusion that tlio Chtarrhinos canned have 
been derived from the Leinurifornies iLemuroidi'e <>£ 
Mr. Tate Began)— as, the VLeiiiuriformes ’ are eoin- 
rnonly defined, nor can the Platyrrhines hav<‘ been 
derived from the Tarsioidoa-' as the * Tarsioidea ’ are 
commonly defined. 

In regard to the second point, tlte adoption of a 
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loose terminoiogy in some expositions of man’s 
evolutionary origin lias evidently been the cause of 
much profitless controversy. Terms such as ‘ goril- 
loid ‘ anthropoid ‘ tarsioid and ‘ lemuroid are 
constantly being used by different authors with 
different "connotations. It is not permissible, for 
example, to talk of the ‘ gorilloid heritage ’ of man, 
for the term ‘ gorilloid unless specifically defined 
otherwise, can only be interpreted as an adjectival 
form of the word ‘ gorilla ’ which refers to an anthro- 
poid ape with specialisations such as few anatomists 
can believe to have been features of the precursor of 
the human stem. The term ‘ anthropoid ape % also, 
by its common definition, implies an arboreal animal 
showing certain adaptive specialisations which would 
presuniably be absent from any form ancestral to 
man. Unless, therefore, the term ‘anthropoid ape’ 
be given a wider application than it is usually accorded, 
it is highly questionable whether it is legitimate to 
say that man has ever evolved from a form which can 
be strictly called an anthropoid ape. Opponents of 
the theory of the ‘ anthropoid ’ origin of man may, 
in this case, be justified in their criticisms even though 
they may be derided for basing the latter on what 
appears to be a verbal quibble. Similar criticisms 
apply to the terms ‘ lemuroid ’ and ‘ tarsioid 

As Mr. Tat© Regan implies, the interpretation of 
the available data in regard to the classification of the 
Primates is a matter of great difficulty, and largely 
depends upon the taxonomic value accorded to^ dif- 
ferent anatomical characters by different authorities. 
But the problem is rendered the more difficult by 
the lack of a precise definition of the nomenclature 
commonly employed in its discussion. 

W. E. Le Gros Clark. 

Anatomical Department, 

St. Thomas’s Hospital 
Medical School, 

London, S.E.l. 


A Relation between Ultra-violet Absorption 
Spectra and Heats of Combustion. 

The ethylene linkage in the aliphatic hydrocarbons 
is characterised by two ultra-violet bands ; an intense 
one 1800-1900 A,, and one of low intensity between 2200 
and 2600 A. (Stark et atyJahr, Rad., 10, 139 ; Luthy, 
Zeit. Phys. Chem., 107, 285 ; Carr, J. Am. Ohem. Soc., 
51, 3041). The thermal equivalents {Nhi') of the two 
middle positions are 154*0 and 118*8 Kcal. and the 
difference is 35*2 Kcal. ; this is almost identical with 
the difference in heats of combustion between a satur- 
ated hydrocaiUon and the corresponding olefine, which 
for the first five members of the series is 36*8, 36*1, 
36*2, 39*9, 37*2 Kcal. (Eharasch, Bur. Stand. Jour. 
Research, 2, 359). The average value for the thermo- 
chemical charaoteristic of the C-C and C-H linkage in 
the liquid state is 52*1 Kcal. The heat of combustion 
of an hydrocarbon (liquid state), containing m double 
bonds can be represented by 

Q =(3?^ +1)52*1 -m{Nhv^ -Nhv^) 

where and are the centres of the absorption bands. 
For example, Q, calculated from Stark’s data for 
diallyl, is 926*7 Kcal. ; experimental, 921*1. 

The only spectral measurements of acetylene hydro- 
carbons for which thermal data are available are those 
of Henri for acetylene and Stark and Lipp for acetylene 
and dipropargyl which are summarised as follows : 

X max. ANhv Qi - 

HCsCH 2631 

2040 31*4 60*1 ==2 x30*0 

(HC = C -CH. -)/2450 ^ 

2010 25*5 114*4=4 x28*6 
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The general formula would be : 

Q + 1)52 J - 2m{Nhir^ - Nhv ^ ) 

where m is the number of triple bonds in the molecule. 

^ On the assumption that the band in the short ultra- 
violet is related to the activation energy of the G - C or 
C-H linkage, calculations were made for the aliphatic 
alcohols. In ethyl alcohol Leifson (Astroyhys. Jour., 
63, 73) found six equally spaced bands between 2039 
and 1892 A. with the centre at 1952 A. For alcohols in 
a homologous series the band is shifted 20 frequency 
units for each CHg (Henri’s results). For the first four 
alcohols ANhv (calculated from Bielecki and Henri’s 
measurements) is 18*8, 18*3, 18*8, 20*4 Kcal. ; - <32 

is 37*8, 37*0, 38*3, 39*8, therefor© -Q^ is equal to 
2 'x.ANhv. 

By assuming for the aldehydes and ketones an 
analogous band near 1900 A., the value of ANhv for 
seven ketones is 48*2 Kcal. ; is 96*6 or 2 x 48*3; 

in three aldehydes ANhv is 46*3 Kcal. and is 

87*5 =2 x43*8. For compounds containing three dif- 
ferent types of linkage the calculated values compared 
with experimental (in parenthesis) are, in Kcal. : allyl 
alcohol 435*8 (442*4) ; croton aldehyde 537*7 (542*1) ; 
mesityl oxide 844*3 (846*7) ; allylacetone 869*0 (856*7); 
citral 1439*3 (1437*0). 

A more extended treatment together with the 
theoretical interpretation of the relationship will 
appear shortly elsewhere. Emma P. Carr 

(A.A.U.W. Fellow). 

Physikalisch-chemisches 
Institut der Universitat, 

Zurich, Jan. 16. 


Raman Effect with Optically Active Substances. 

lo? is already known from various investigations 
that the different isomeric forms of organic molecules 
give strikingly different Raman spectra. A note- 
worthy case is that of the cis- and trans- forms of 
dichlorethylene, which have been studied by Bonino 
and Briill (Zeit.fiir PJiysik, 58, p. 194 ; 1929). These 
investigators have found tliat the most striking 
differences appear in the characteristic molecular 



Fig. 1. — Raman spectra of laovo- (upper) and dextro-piriene (lower). 


frequencies lying in the remote infra-red and made 
so readily accessible to observation by the Raman 
method. 

It is evidently of great theoretical importance to 
ascertain whether optical isomers, that is, the dextro 
and Isevo rotatory forms of the same molecule, give 
spectra which differ in any respect. To test this 
question, the two optically isomeric forms of pinene 
were examined. The materials as supx3lied by 
Kahlbaum were carefully purified by fractionating at 
constant boiling point (154° C.). All the numerous 
Raman lines which appear in the scattering by the 
dextro isomer are also observed with the Isevo form 
and vice versa, and in identically the same ]50sitioiis, 
as we should expect. There are, how^ever, appreciable 
difierences in the relative intensities of some of the 
lines. This is particularly consjiicuous in the case of 

, , g2 
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the Raman line corresponding to an infra-red wave- 
length of about 74 , a marked by an arrow in the photo- 
graphs reproduced in Fig. 1, which is conspicuous 
ill the dextro form and scarcely visible in the Isevo 
form. This result is sufficiently surprising, and is 
therefore put forward with all due reserve. Never- 
theless, the authors feel reasonably confident of its 
reality. 

Further work has been undertaken to study other 
optically active substances (both fluid and crystal- 
line). It is also proposed to investigate whether the 
state of polarisation of the light has any influence on 
the observed results. 

S. Bhagavantam. 

S. Venkateswaban. 

210 Bowbazar Street, 

Calcutta, Dec. 28, 1929. 


The Gibbs “Ewald Reciprocal Lattice. 

The Gibbs -Ewald reciprocal lattice is now of such 
general use in the discussion of problems in crystal 
physics that it seems worth while to record a simple 
analytical expression for its definition. 

The usual vector definition of the reciprocal lattice 
is expressed by the relations ^ 

(bia^) = 1 {bia;;;)=0 

where refers to the vector defining any one of the 
primitive triplet of translations of the crystal lattice ; 
and bi refers in a similar way to the primitive triplet 
of the reciprocal lattice. 

I now suggest an equivalent formula of a purely 
analytic type. Let us consider the equation 

and discuss the simple case in which the Xi are the 
co-ordinates of a point referred to orthogonal axes. 
We now consider another space referred to similarly 
situated axes in which the co-ordinates of a point are 
Ui- To every point Ui in the second space, there 
corresponds an infinite number of planes 

where n is an integer. The distance between any 
two adjacent planes is equal to nl{Ui^ 

If now we apply the law of rational indices to specify 
the crystallographically possible planes, we see that 
the values of Ui are then the co-ordinates of the points 
of the reciprocal lattice as usually defined. 

For the discussion of the case of oblique axes, the 
tensor form of the equation is probably the simplest. 
We write immediately 

j2TTixiX^ _ j 

where the Xi are the covariant components of the 
vector X the contravariant components of which are 
The co-ordinates in the reciprocal space can then be 
associated directly wdth the covariant components of 
the co-ordinate vector in the original space.^ In the 
use of the tensor form it is interesting to make use of 
an affine co-ordinate system ^ of constants a, 6 , c, and 
angles a, jS, 7 , appropriate for the crystal Under 
discussion. 

I hope to develop the present transformation and 
also the more general transformation expressed by the 
equation F{XiX^) in connexion with the Fourier 
integral transformation previously published.® 

A. L. Pattebson. 

Rockefeller Institute for Medical Research, 

New York City. 

^ P. P- Ewald: “Haiidbiich der Physik”, 24, 241 (Springer, 1927). 

® E. Madehmg: “ Mathematische Hilfsmittel des Physikers”, p. 85 
(Springer, 1 925). 

* A. L. Patterson: Zeits.f. Phys., 44, 596; 1927. 
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The Blowfly’s Mouth. 

The proboscis of the blowfly has been so often 
figured and described that students generally have no 
difficulty in understanding its structure and mode of 
working. There is, however, one small ambiguity that 
beginners are liable to find somewhat perplexing, 
especially when only balsam preparations are used, 
namely, the use of the word mouth to describe the 
opening in the centre of the terminal disc. That this 
opening is not the mouth in the sense of being the 
entrance to the pharynx is apparent when one dissects 
a well-distended proboscis that has been cleared in 
potash. If the disc is snipped off and examined under 
water without pressure (see Fig. 1), the opening is 



Ffioto.] [J. Manby. 

Fig. I. — Disc of blowfly’s proboscis. 


found to be identical with the gap lying between the 
two lobes (labeUa)f particularly with the small central 
region, which is nearly but not quite partitioned off 
from the upper part and which is continuous behind 
with the channel-like groove in the haustellum. 

If the name mouth is retained for this region of tlie 
disc, the question arises what the aperture at the other 
end of the liaustellar groove should be cailed. Unlike 
the gap in the disc, this small and deeply placed aper- 
ture is concealed from view and somewhat trouble- 
some to find unless the overlying parts be first removed. 
When this is done — when, for example, the haustellum 
is cut away — the aperture is seen lying between the 
epi- and hypopharynx at the end of the rostrum ; and 
since, besides being associated in this manner with 
appendages that are plainly oral in character, it opens 
directly into the front portion (‘‘ buccal cavity ”, 
Patton and Gragg) of the pharynx thei^e seems to be 
good reason why it, rather than the opening in the 
disc, should be called the mouth, 

T. H. Taylor. 

The XJniversity, 

Leeds. 


Organic Chemistry at University College, London. 

It is now an open secret that the Academic' Uouinli 
of the University of London is being mo\'(^d not To 
appoint an eminent organic eiiemist To suc'c'nc'd Prof. 
Robinson in the chair of organic chcauistr’y in Univer- 
sity College, London, but To fili tli(‘ two chairs of 
chemistry in this institution by distinguisbotl physirai 
chemists. The acceptance of such a faute.^rh.' pro- 
position would disturb the balance of natural philo- 
sophical studies in University College so profoundly 
that immediate public ]>roiesi is necessary, and the 
more so in that organic chemistry is not direct iy 
represented on the Academic UoioK'i]. 

Physical chemistry is a modern subject ; iisa<‘hicvc- 
ments, based, on one hand, upon the recent rapi<l 
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developments in physics, and, on the other, upon the 
vast accumulation of experimental facts of inorganic 
and organic chemistry, have led to great advances in 
pure and applied chemistry. But when the pure 
physics and the pure chemistry are removed, little is 
left of physical chemistry as an individual science. 
This border line subject, indeed, could not exist 
without its essential props of physics and chemistry. 

Meanwhile, organic chemistry pours out, through 
its research workers, a stream of new facts far broader 
than that issuing from physical chemistry : its prob- 
lems, particularly of biological significance, are be- 
coming more fascinating and more profomid, and its 
experimental technique is growing in intricacy and 
certainty. The Royal Society continues with fair 
regularity to elect annually one organic chemist and 
one from the inorganic or physical side to its fellow- 
ship ; the great chemical societies, the world over, 
still publish many more papers on organic than on 
physical chemistry. It is becoming increasingly more 
difficult to find young organic chemists to meet the 
ever-growing needs of the research laboratories in our 
great industrial organisations. 

Until the advent of the day when the mathematical 
physicist shall have rendered obsolete the experi- 
mental worker in inorganic, organic, and physical 
chemistry, and indeed also in physics and biology, 
the suppression of the chair of organic chemistry in 
so broad a science school as that of University 
College, London, will be an academic disaster. 

W. J. Pope. 

Cambridge, Feb. 8. 


Sib William Pope’s letter raises an issue of such 
importance to the future of chemistry in Great Britain 
that every effort should be made to place the position 
before the University authorities before any final and 
irrevocable step is taken. 

During the last decades of the past century the 
condition of organic chemistry in Great Britain was 
such that many of our younger chemists had to go 
to one or other of the great continental universities 
to learn the science. At the present time all that is 
changed, and. schools of oi^ganic chemical research are 
established in all our chief universities. From these, 
as Sir William Pope has said, there issues a steady 
stream of published researcli comparable in quality 
and quantity with that emanating from any other 
country. We must, therefore, be careful not to take 
any action -which may set ^ the clock back forty years 
and lead to a state of affairs which will again place 
us in the hands of the great research schools abroad. 

Indeed, it is almost incredible that this could now 
happen, although a retrograde action, such as that 
mentioned in Sir William Pope’s letter, would un- 
doubtedly deal a serious blow to organic science by 
preventing the more brilliant of the younger men from 
adopting a branch of chenustry which was considered 
in some quarters to be moribund. Such a view is, 
moreover, so alarming that unless one had heard it 
expressed in conversation one would hesitate to 
trouble readers of Natuee by suggesting that any 
justification of organic chemistry is either necessary 
or desirable. 

Nevertheless, the people who have to decide these 
grave issues are not necessarily chemists, and a short 
article in Nature dealing with the present position 
and prospects of organic chemistry would certainly 
brmg enlightenment to many. Advantage of the 
occasion might also be taken to refer to the admirable 
address given by the president of Section B at the 
recent South African meeting of the British Associa- 
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tion. I should add that I am writing this letter in my 
personal capacity and not as president of the Chemical 
Society. Jocelyn Thorpe. 

Royal College of Science, 

South Kensington, 

London, S.W.7. 


X-Ray Measurements with a Plane Diffraction 
Grating. 

Recently Prins ^ computed the Porter-correction ® 
for Bearden’s wave-length value, ^ and found it amount 
to half the diffei^ence between Bearden’s value and 
that obtained from crystal measurements, which is 
0-23 per cent. 

1. With some necessary assumptions I have com- 
puted the same correction to 0-0007 per cent for 
Bearden’s and to 0-002 per cent for my own value, ^ 
which was also mentioned. 

2. It is to be noticed that this correction increases 
the difference, and that the function of the slits in these 
cases only is to screen off sufficiently narrow beams. 

3. Effects as those calculated by Fagerberg ^ also 

seems to have had little infiuence on my value. 
Variations in the wave-lengths which may depend 
upon such variations of the grating constant, could 
not be observed. As already indicated in my dis- 
sertation, the variations obtained were all explainable 
as accidental errors in the measurements of the 
plates. Erik BScklin. 

Physics Laboratory, 

Uppsala. 

^ J. a. Prins, Nature, Sept. 7, 370 ; 1929. 

2 A. W. Porter, Phil Mag., 5, 1067; 1928. 

» J. A. Bearden, Proc. U.S. Nat. Ac. Set, 15, 528; 1929. 

* E. Backlin, Inaug. Diss. Uppsala Universitets Arsskrift, 1928, 

® S. Pagerberg, Nature, Jan. 4, p. 13. 


Dr. Sebastian Z, de Ferranti. 

Dr. Ferranti was a valued member of the National 
Physical Laboratory Committee entrusted with the 
supervision of the experiments made possible by the 
use of the high tension equipment supplied by his firm. 
We shall miss his advice greatly. There is, however, 
a slip in the admirable account of his work in Nature 
for Feb. 1, j). 172, which he would have been the first 
to wish to see corrected. According to the Reporu of 
the High Tension Committee, printed in the Report 
of the National Physical Laboratory for 1928, p. 163, 
“ The high voltage transformers were supplied by 
Messrs. Ferranti, Ltd., to the design of Messrs. E. 
Haefly and Co., S.A. of Bale, who constructed certain 
parts ^ R. T, Glazebbook. 

Ballards Oak, Limpsfield, 

Surrey, Feb, 3, 


“Encyclopaedia Britannica.” 

In volume 22 of certain sets of the new edition of 
the “ ilncyclopsedia Britannica ” there is an article 
on Tides, beginning at the foot of page 193 and 
ending in the first column of page 204. In the list 
of authors this article is ascribed to me, and it is true 
that it is founded on a MS. prepared by me. But I 
am not responsible for the article as it is printed, and 
I should be very grateful to be allowed to use the 
columns of Nature to say so. 

I am informed by the publishers that other sets 
of the ‘ Encyclopsedia ’ contam a very different 
article, of which I do aelmowledge authorship. 

, , J. PROUDMAN, , 

The University, Liverpool, 

■ Feb. 3.'' 
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Tanning Materials of the British Empire. 
Bv Prof. John Read. 


T here is much truth in the old saying that 
there is nothing like leather ; and one re- 
joices that the tanner continues to thrive in an age 
which has produced substitutes for so many of the 
common commodities and witnessed the decline 
and extinction of so many of the ancient crafts. 
The exceptional calls w^hich were made upon the 
leather industry during the War led to an enor- 
mous demand for tanning materials, but even under 
the more settled conditions of the last few years 
the consumption has shown a steady increase. The 
total value of such materials used in Great Britain 
in 1928 was £2,413,000, of w^hieh more than hah 
w’as imported from foreign countries ; this position 
cannot be considered satisfactory when the supplies 
available wdthin the British Empire are reviewed. 

The examination of tanning materials has taken 
an important place among the many valuable 
series of investigations w^hich have been conducted 
at the Imperial Institute upon natural products 
from all parts of the Empire. In 1926 an Advisory 
Committee on Tanning Materials was constituted, 
and a recent publication ^ prepared by members of 
the Institute staff, affords a general account of the 
chief tanning materials of Empire origin, together 
with a useful bibliography, and statistics and 
graphs illustrating consumption and prices in 
Great Britain. The review includes materials 
which show promise, in addition to those w^hich 
have already secured recognition ; the classifica- 
tion is under the headings of barks, wnods, leaves, 
fruits, tubers, and miscellaneous materials. 

The chief tanning materials growui in Great 
Britain are oak and larch barks ; the combined 
annual production of about 10,000 tons furnishes, 
hownver, only about 7 per cent of the total supply 
of tannin required for domestic industrial purposes. 
In spite of its slow rate of penetration into the hide 
and its high cost, oak-bark tamiin is used exten- 
sivety in producing the best grades of heavy leather. 
The best English oak bark, grown in Hampshire 
and Sussex, yields 12-14 per cent of tannin, wkile 
good European samples contain 10-13 per cent. 
Tannin extracts are prepared on the Continent and 
in North America also from oak wnod, which con- 
tains 5-13 per cent of tanniji * moreover, the cups 
of the acorns of Quercus Mgilo^s, with a content 
of more than 30 per cent, are imported extensively 
from Asia Minor and Greece under the name of 
valonia. Within the Empire, oaks occur notably 
in India, Burma, and New^ Guinea, but it is in the 
last-named country only that the possibility of 
utilising the bark or wood as a source of tannin 
appears to offer promise. 

In 1928 the two maizi vegetable tanning materials 
used in Great Britain w^ere quebracho (extract) and 
myrobalans, and these were foilow’-ed closely by 
wattle (bark and extract) and chestnut (extract). 

A glance at the sources of these four materials re- 
veals several points of much interest. Quebracho 

^ “Tanning Mateiials of the British Empire.*' Eeprinted from the 
Bulletin of the Imperial Institute. London : Murray, 1920. Brice 2«* 
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extract is imported exclusively from the Argentine, 
and the value of this trade has increased from 
£142,000 in 1913 to £669,000 in 1928. There 
appears to be no fundamental objection to the re- 
placement of much of this material by Empire 
tannins. M^Tobalans, the astringent fruits of 
various species of Terminalia, are produced exten- 
sively in India. The combined value of the fruits 
and extract used in Great Britain in 1928 wns 
£381,000, and shipments of almost equal value 
were made from India to the United States. The 
pyrogallol tamiin of myrobalans lias a low^ rate of 
penetration and produces a spongy leather ; it has 
consequently been blended with quebracho and 
other tannins with greater astringency and pene- 
trative pownr. Experiments conducted with 
Empire tanning materials during the War, wiieii 
there was a shortage of foreign supplies, established 
the value of the mixed tannage of imTobalans and 
wuttle bark. The astringent, readily |)enetratiiig 
wattle liquors are mellowed by the addition of 
myrobalans which, through natural fermentation, 
provide the necessary degree of acidity, and render 
the leather brighter in colour wiiile diminishing its 
tendency to become red on exposure to light.'’ 

Wattle bark is one of the most abundant and 
I widely used tanning materials of the Empire, and 
its increasing popularity has led to a careful con- 
sideration by the Imperial Institute Advisory 
Committee of its actual and potential sources of 
supply. In Australia, the native home of the 
wattles, there are more than four hundred indi- 
genous species, of which the most important for 
commercial purposes are Acacia 2W^Bmitha (the 
‘ golden w^attle ’ of Soutli iliistralia) and A. mollis- 
sima (the ‘ black W'attle a variety of A. deaurrens). 
The best commercial specimens of golden wattle 
bark (' Adelaide bark ’) contain about 38 per ce^nt 
of tamiin, but in some instances the air-drieti 
material 3deids as iniicli as 50 per cent, so tiiat 
A. pycnmitha provides one of the ricliest knowii 
sources of tannin. Black wattle bark sold in the 
Sydney market gives an average taunia i-alne of 
about 30 per cent, unless it inis l.>een mixed with 
the inferior bark of the sii\nr wattle (A. dadbafa). 

At the beginning of the cento la-, Australia en- 
joyed a thriving export trade in wattle bark, but 
in 1926-27 the total exports of tan barks (c(jnsist ing 
largely of mallet bark from Eucalyplns occid^mbdis) 
amounted on^v to £40i0. Moreover, in the same 
3^ear the excess of imports over (‘xports tan 
barks reached £23,674. Australia, In' M*rtue uf its 
profusion of w^attles, OaUiiris “pimps’, eucal^'f )ts, 
and mangroves, possesses unrivalled natural sources 
of astringents ; and yet the paradoxical position 
has arisen that the Australian k^atlur imlostry is 
dependent upon imported tanning inatf ‘rials |)ro- 
duced from Australian species oi xlcaria which 
have been cultivated in South Afritai. The «leeiinc 
in the Australian indiistiy is due to a e<unhinatiou 
of factors, such as wuges, hibour supply, depletion of 
natural forests, and lack of niarkth. for the wood. 
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Of tiie total financial return from a wattle plan- 
tation in Natal, 56 per cent was derived from the 
sale of bark, 3.3 per cent from mine props, and 11 
per cent from fuel. Natal, which is now one of the 
main centres of the wattle bark industry, offers a 
favourable climate for the cultivation of the black 
wattle, and at present cheap native labour is avail- 
able for stripping and handling the bark. Ac- 
cording to the secretary of the Wattle and Timber 
Growers’ Association, the present value of the 
South African wattle industry may be assessed, at 
a conservative estimate, at £2,000,000 a year, of 
which more than half is money brought into the 
country by the export of bark and extract.” It is 
therefore not surprising that the Forest Depart- 
ment of the South African Government has or- 
ganised a comprehensive scheme of sylvicultural 
research, dealing with growth measurements, 
standard yields, optimum age, incidence and extent 
of insect attacks, fertilisers, etc. Encouraging re- 
sults have also attended the experimental cultiva- 


tion of A. mollissima and other species in Kenya 
Colony, Tanganyika, and India. 

Chestnut extract is produced mainly from the 
wood, which when air-dried contains about 8-13 per 
cent of tannin. The chief producing countries are 
France, Italy, and the United States, and of the 
overseas countries of the British Empire only 
India and Burma offer possibilities for the exploit- 
ation of species of chestnut as sources of tannin. 
Researches carried out at the Forest Research 
Institute at Dehra Dun have indicated that 
trees from Burma yield a richer extract than the 
European trees, but it is doubtful whether the pro- 
duct coxild be marketed economically under the 
prevailing conditions. 

In these remarks it has been possible to comment 
only upon a few of the many facts, figures, and in- 
vestigations finding mention in an unusually 
interesting publication, which, we are informed, 
has already been published on the continent in the 
form of a German translation. 


Research in Freshwater Biology and the Functions of a Freshwater Biological Station. 


By Prof . F. 

] ^"^RESHWx4TERS are put to many different uses. 

- Primarily they are the source of domestic 
water-supplies, including the huge amount of water 
required for sanitary purposes. Fresh w^ater is, 
further, employed in enormous quantities in most, 
if not all, manufacturing processes. Flowing water 
is increasingly used as a source of power, while many 
British w^aterw^ays serve as a means of communica- 
tion. An appreciable section of the population, 
moreover, find relaxation in fresh'water fisheries, 
while many a lake or stream is the centre-point of a 
beauty spot. 

At the same time streams (and sometimes other 
kinds of waters) serve as the natural recipients of 
sewage, only too often incompletely purified, and of 
the wmste effluents from a great diversity of chemical 
ivorks and factories. During the course of the 
nineteenth century the quick growth of urban 
populations and the rapid industrial development 
combined, as a consequence, to bring about a very 
serious state of pollution in many British rivers, 
with the result that fish-life was appreciably 
diminished, and certain kinds, like salmon and trout, 
disappeared altogether from the more strongly 
polluted waters. This led to the appointment of a 
series of Rivers Pollution Gommissions, which sat 
from 1865 onwards, and the reports of which are 
classical pieces of work which gave to Great Britain 
a lead of thirty to forty years in water-investigation. 
Yet, since then, and particularly on the experi- 
mental side, we have been far outdistanced by other 
countries. In the present century, and especially 
since the War, however, public opinion has again 
become alive to the evils attendant upon wholesale 
w^ater-pollution, and various committees have been 
set up to deal vith the matter. Among these, 
special mention may be made of the Standing Com- 
mittee on Rivers Pollution appointed by the 
Ministry of Agriculture and Fisheries in 1921, and 


E. Fritsch. 

the Water Pollution Research Board established in 
1927. 

The three non-technical reports published by the 
former Committee (1924—26) contain abundant 
references both to the lack of scientific knowledge 
on the organic life of stream and lake and to the 
need for its acquisition. In the second report (p. 
19) it is emphasised as essential that '‘those re- 
sponsible for the work of river regeneration should 
have at their disposal the fullest scientific informa- 
tion bearing on the subject ”, whilst on p. 24 the 
same report continues : "At bottom, the problem 
is doubtless a question of the balance between all 
the different forms of animal and vegetable life 
under the particular environmental conditions 
wFich prevail ”, and (p. 12 of the third report) " it is 
upon the abundance and w^ell-being of these small 
organisms that the fish-life ultimately depends ”. 

It is, however, not merely in relation to pollution 
and fisheries that a complete knowledge of the bio- 
logy of British freshw’-aters must be of paramount 
economic importance. It is no less essential from 
the point of view of domestic water supplies, wdiile 
ignorance on this subject is no doubt often the un- 
recognised cause of difficulties or deficiencies in 
various manufacturing processes in which w^ater 
plays a considerable role. Moreover, a biological 
treatment of the effluents may well become a 
practicable matter in certain cases. Nor can it be 
doubted that fish-breeding w^ould profit from a more 
adequate knowledge of aquatic biology. 

What, then, is the state of our knowledge as regards 
the biology of freshw^aters in general and of our own 
in particular ? Professional biologists and amateur 
naturahsts have done much to acquaint us with the 
multifarious aquatic fauna and flora, but there are 
immense gaps in our knowledge. Collecting has 
been carried out mostly during the warmer period 
of the year, and few data are available as regards 


No. 3146, VoL. 125] 


242 


NATURE 


[February 16 , 1930 


the fauna and flora during the winter months. 
Again, the organisms that thrive in the deeper 
water of rivers and lakes, and especially those that 
inhabit the stream-bed or the lake-bottom, are, as 
a result of their relative inaccessibility, very im- 
perfecti}^ knovni. Our ignorance in this respect is 
much greater on the botanical than on the zoological 
side. A recently published account of the attached 
algal communities of certain British streams in- 
cludes the description of a new genus and several 
new species, and analogous investigations in other 
quarters would probably afford a like result. We 
are thus at the present time quite inadequately 
familiar with the organisms that occur in fresh- 
■waters, yet whose individual presence or absence 
may be an index of the purity of the water and the 
cause of important biological changes. Our know- 
ledge of the life-histories, except in a very few forms, 
is incomplete, and in only too many cases nil. 

Moreover, although at present only clearly 
demonstrated for small ponds and for the macro- 
plankton communities of larger waters, it is apparent 
that the microscopic fauna and flora exhibit a very 
definite annual periodicity and one, too, that varies 
appreciably in successive years. Such variations 
in the amount and time of occurrence of the diverse 
organisms are certainly an expression of correspond- 
ing variations in the environment, and by corre- 
lating the two, a number of important hints as to 
the causes underlying the appearance and extent of 
development of the various denizens of a piece of 
water are to be obtained. 

Conclusions of this kind, however, require to be 
supported by experiment and by a far more compre- 
hensive chemical and physical analysis of the 
environment than has hitherto been undertaken. 
Such work would lead to results of fundamental 
value, not only from the purely academic point of 
view, but also because it would provide means of 
controlling to some extent the nature and degree 
of development of the organic life in freshw^aters. 

Again, we possess at present but very fragmentary 
ideas as to the interrelationships of the diverse 
animal and plant communities in lake and stream. 
Although data may be available as to the direct 
food of certain fish, the nature of the nutriment 
upon which their prey in its turn relies for susten- 
ance is almost ahvays unknown. Biige and Juday, 
wnrking on the lakes of Wisconsin, have shown the 
great importance of the nannoplankton which 
furnishes a large proportion of the available organic 
food. Of the nature and extent of the nanno- 
planl^ton in other waters, hownver, practically 
nothing is known. Nor are the interrelationships of 
the organic communities of freshwaters merely a 
question of food-ielations. 

The diverse problems just indicated are not by 
any means the only ones awaiting solution in the 
realm of aquatic biology, but have been seiected 
because they are perhaps the most obvious. They 
are of a similar nature in many kinds of water, and 
a long stride will have been taken towards their 
solution by the selection of a typical area of fresh^^ 
water for intensive investigation over a period of 
years. For this purpose a properly equipped 
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laboratory, with a permanent staff of scientific 
workers, needs to be established in the immediate 
vicinity of one or more suitable water-surfaces. 
The problems are not such as can be solved by 
occasional visits followed by work in a university 
laboratory, but in practically all cases require daily 
observations and records made on the spot. Even 
a water sample does not remain the same if carried 
some distance before analysis. 

The staff of such a laboratory would make it their 
business, not only to become acquainted with the 
fauna and flora all the year round, but also would 
undertake regular chemical and phj^sical investiga- 
tion of the water in order to correlate changes in the 
one wdth changes in the other. Plentiful experi- 
mental work would be necessary in order to sub- 
stantiate the conclusions thus arrived at. Moreover, 
a detailed study of the life-history of many of the 
organisms present w’-ould have to be undertaken, 
since their whereabouts and state of existence 
during the " absent ’ period w^ould in many cases, 
no doubt, prove to have a direct bearing on their 
time of maximum abundance. An important 
function of such a station w’-ould further be to 
initiate new methods of limnological investigation 
and to test the efficacy of those in current use. 

Freshwater biological laboratories of this kind 
have long been in existence on the continent, among 
the more important being those of Plon in Germany, 
Lunz in Austria, and Aneboda in Sw’eden, all 
supported public funds and growing in im- 
portance year by .year. While the w^ork at siicii 
stations should primarily be of the nature of funda- 
mental pure research, it is highly desirable that 
those concerned with applied problems should 
! already, at an early stage, occupy w^orking places in 
the laboratory. While they may obtain consider- 
able help from the permanent scientific staff, the 
latter would profit greatly from contact with .the 
economic problems that have to be solved. 

It is not considered Jiecessary to stress the 
scientific importance of such an institution, wiiicli 
was made sufficiently clear in the wkloJy attended 
joint discussion between sections I) and K at the 
Glasgow (1928) meeting of the Erilish Association 
on The Biological Investigation of British Fresh- 
waters ’h All additional point to f)e made, however, 
is that a station of this kind would sooii furnish a 
quota of limnological w'orkers w'Jio could be drawn 
upon for the solution of applied pro]>lenis, whilst it 
w’^ould stimulate work in other parts of the Em]>ii*e 
and ppvide instruction in modes of attack. 

It is with the prime })urpose (jf securing the 
establishment of such a laboratory that the invsh- 
water Biological Association of the British Empire^ 
(inaugurated at a meeting laid in thc^ rooms of the 
Limiean Society’ of London in June of last year] has 
been founded. In order to arouse* [>uhlic inten*sr 
and to initiate the raising of the mve^ssarv funds, 
the Council of the Association has inviterf ail intev^ 
ested parties to a meeting to be held at 2.30 
on Feb, 21 next, at Fishmong(*rs' Hail, bv kind 
permission of the (.hurt of tlie [Mshiuonuers’ (.‘om- 
pany. The chair will be tahen In* the Right Hon. 
Lord Eothschild, president of the' Association. 
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Majob P. a. MacMahon, F.R.S. 

O N Christmas of last year, Major Percy 

Alexander MacMahon died at Bournemouth. 
By Ms death, the science of pure mathematics has lost 
a distinguished devotee with a striking individuality. 
Not that MacMahon was solely a scientific investi- 
gator. He had been a soldier ; he retained the title 
of his military rank to the end of his days. He 
bad been engaged in teaching for not a few years ; 
his powers of exposition were marked by a clear 
directness that could be envied. He had been a 
Civil Servant ; for fourteen years, until his retire- 
ment in 1920 under the age-limit, he was Deputy 
Warden of the Standards of the Board of Trade. 
But throughout ail the stages in his varied avoca- 
tions, MacMahon achieved and maintained a high 
reputation as a pure mathematician. 

The outward facts of MacMahon’s life may be 
recorded briefly. Born at Malta on Sept. 26, 1854, 
he was the second son of Brigadier-General P. W. 
MacMahon. His school was Cheltenham : on leav- 
ing school, he went to the Royal Military Academy 
at Woolwich and entered the Royal Artillery in 
1872. He was professionally connected with that 
arm for many years until he w^as of standing for 
promotion to colonelcy ; but he abstained from 
qualifying for promotion, and he retired with the 
rank of major. Some early years of military duty 
were spent in India. On his return to England he 
was drafted into the educational side of military 
training. He w^as appointed an instructor in mathe- 
matics at Woolwich in 1882 : there, he was a col- 
league of his former teacher, Prof. A. G. (afterwards 
Sir George) Greenhill, for w’hose powers he ever 
retained the highest respect. Later, in 1890, he 
was appointed professor of physics in the Ordnance 
College ; and from 1904 to 1920 he was attached to 
the Board of Trade, in the office already mentioned. 

Concurrently with all these successive professional 
occupations, MacMahon was diligently engaged in 
research. In no long time he had estabhshed a 
mathematical reputation by his investigations, 
published in the Quarterly Journal of Mathematics, 
the Proceedings of the London Mathematical Society, 
the American Journal of Mathematics, and the Pro- 
ceedings of the Royal Society. Soon, a gradually 
growing share in the official activities of learned 
societies w^as assigned to him. He was elected a 
fellow of the Royal Society in 1890 : w^as president 
of the London Mathematical Society in 1894-96 : 
w^as president of the Royal Astronomical Society in 
1917 : and for many years, either at intervals, or 
for long continuous periods, he was a member of 
the respective councils of those bodies. He also 
acted as a General Secretary of the British Associa- 
tion for twMve years : in 1914 he was appointed a 
Trustee : while in 1901, at the meeting in Glasgow, 
he was president of Section A (Mathematical and 
Physical Science) of that body, delivering an inter- 
esting address upon the general aspects of the sub- 
jects of his owm mathematical preference. 

The value of MacMahon’s original work w^as 
widely recognised by the conferment of honours, 
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such as academic and scientific corporations alone 
can worthily confer. Unconnected with any uni- 
versity by training, he received a number of honor- 
ary degrees ; he w^as made doctor of science by 
Dublin in 1897 and by Cambridge in 1904, and 
doctor of laws by Aberdeen and by St. Andrews in 
1911.^ It is no secret that he was all but appointed 
Savilian professor of geometry in the University of 
Oxford in succession to Sylvester, on the latter’s 
death in 1897. In his later years, until his health 
broke down in 1928, when he removed to the south 
coast of England, he and his wife settled in Cam- 
bridge. After his honorary doctorate, and by ex- 
press invitation, he had joined St. John’s College, 
Cambridge, a college including in its foundation 
many personal friends such as the present Master 
(Sir Robert Scott), Sir Joseph Larmor, and Prof. 
H. E. Baker, among the mathematicians. 

Nor were scientific honours less profuse than 
those of an academic quality. MacMahon wns 
elected an honorary member of the Royal Irish 
Academy and of the Cambridge Philosophical 
Society. The Royal Society appointed him its 
representative as a governor and fellow of Win- 
chester ; and aw^arded him a Royal Medal in 1900 
and the Sylvester Medal in 1919. The London 
Mathematical Society awarded him the De Morgan 
Medal in 1923. 

Thus MacMahon’s military career had gradually 
merged into avocations connected specially with 
pure science; and the w^orth of his scientific life 
had met with ample recognition. But the real 
crown of his scientific life is constituted by the 
additions to knowledge wLich he achieved in the 
course of his mathematical investigations. 

MacMahon’s contributions to mathematical science 
are contained in many separate memoirs, more than 
one hundred in number, and in one treatise on the 
grand scale, his “ Combinatory Analysis ” in two 
volumes, published (1915, 1916) by the Cambridge 
University Press. The development of his genius, 
when once he had settled into his main region of 
original research (and he settled early), was swift 
and clear, as exhibited by the sequence of topics 
I in his memoirs regarded chronologically ; and that 
i development was maintained wdth a continuity 
wLich w^as remarkable and persistent. His earliest 
papers were rather scattered in their subjects : he 
dealt with isolated topics, with some properties of 
special curves or the integrations of some differ- 
ential equations connected with elliptic functions. 
But very soon his true line had been found : there- 
after, progress was steady and unhalting. 

His real begimiing was made not later than 1883 
by a simple discovery which opened up a new field of 
investigation and completely transformed one range 
of the theory of invariantive forms, created and 
amplified by Cayley, Sylvester, and Hermite. In 
that theory it had long been known that any semin- 
variant — ^that is, an invariant or the leading co- 
efficient of a CO variant — of a binary quantic of quite 
general rank satisfies a central linear partial difier- 
ential equation of the first order, which depends 
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solely upon the parametric coefficients of the 
qiiaiitic. It was also a matter of established know- 
ledge that, subject to one proviso, a symmetric 
function of the roots of an algebraic equation of 
quite general degree satisfies another linear partial 
differential equation of the first order, which like- 
wise depends solety upon the parametric coefficients 
in the equation. The limiting proviso is that the 
partition of the symmetric function must be non- 
iinitary : that is to say, if the symmetric function 
of the roots a, /3, y, . . . of the equation be denoted 
by the expression no unit integer shall 

occur in the partition p, g, r, ... of the number 
p + g + f + . . . which is the weight of the function. 

MacMahon's discovery (hailed as ' very remark- 
able ^ by Cayley) was that, by mere arithmetical 
changes connecting the coefficients of the quantic 
(Uq, %, ^ 2 , . . . ){x, 1)^ with the coefficients of the 
equation CqX^ + + . . . == 0, the critical 

differential equation satisfied by the seminvariants 
of the quantic becomes identical with the critical 
differential equation satisfied by the non-unitary- 
partition symmetric functions of the roots of the 
equation. These arithmetical changes, by which 
the coalescence is effected, are 

Uq =6‘o, Cl^ == llCj, ^2 ==21C2, C?3 = . . . 

The property, thus discovered, entails the conse- 
quence that seminvariants of the quantic and non- 
unitary-partition s^nnmetric functions of the roots 
of the equation are formally equivalent, if the fore- 
going relations hold between the two sets of co- 
efficients. For example, 

- aQa^, = - (Uo%3 -• Zciffi^a^ + 2a-^), 

Thus seminvariants of a quantic can be treated 
as non-unitary-partition symmetric functions of 
an associated ordinai\y algebraic equation. This 
range of invariantive forms can therefore be con- 
structed from the results of the pure algebra of 
symmetric functions, the weight of the form being 
the same as the weight of the function. In turn, by 
its dependence on the non-uiiitary-partitions of the 
weights, this pure algebra invokes the theory of the 
partitions of numbers. MacMahon's initial dis- 
covery thus made a link between the theory of in- 
variants and one branch of the theory of numbers. 
As invariants can arise through continuous varia- 
tion of the magnitudes which occur, while partitions 
are necessarily concerned with, discrete magnitudes, 
all the cognate work estahiished another connexion 
betv'een the calculus of continuous quantity and 
the calculus of discontinuous qxiantity. 

The ensuing researches had one important, almost j 
an immediate, result. Progress in the theory of 
covariantive forms had, to some extent, been barred 
through Jack of a complete mastery over the 
syzygies, that is, the homogeneous relations among 
the semiiivariaiits. But owing to this new corre- 
spondence bet%veen seminvariants (orperpetuants,as 
Sylvester styled them) and the non-unitary-par- 
tition symmetric f unctions of the roots of an equa- 
tion, the syzygies in question w^ere transferred to 
the region of the selected symmetric functions. The 
last can be enumerated by means of the partitions ; 
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the relations, which connect them, are established 
by algebra of a simple character initiated by 
Newffon : and the calculations thus became matters 
of pure arithmetic and algebra. 

The W' ay thus was indicated for a new" algebraical 
proof of one theorem of fundamental importance — 
the finiteness in number of the aggregate of the 
: asyzygetic concomitants of a binary quantic ; it had 
previously been known only by Gordan’s proof, 
which used the methods of umbral representation. 
By Cayley and MacMahon, among others, especially 
in relation to syzygies, to generating forms, and to 
ground-forms, the algebraic wmrk w'as developed. 
By MacMahon himself , utilising earlier researches of 
Sylvester and others on the partition of numbers 
(and, as a happj^ incident, securing for publication 
some forgotten unedited lectures of Sylvester on 
the subject) a full development of partitions in 
general, with many ramifications and amplifications, 
w"as revealed. The w’^ork W'as (what, in another 
connexion, Sylvester had called) a new^ world of 
analysis. 

Accounts of the w"ork, while still it w^as in pro- 
gress, will be found (though with much seff-efface- 
naent) in MacMahon ’s presidential address to the 
London Mathematical Society (Proc. Lond. MatJi, 
Soc., vol. 28, pp. 0-32 ; 1897) in 1896, and in ills 
address as president of Section A at the Glasgow" 
meeting of the British Association in 1901 (* * British 
Association Report pp, 519-528 ; 1901). Memoir 
succeeded memoir in his consecutive developmeiit 
of the theory over a number of years. He dealt 
with matters apparently so diverse as symmetric 
functions ; differential operations and their com- 
parative effects : partitions of niimfjers, unipartifce 
and multipartite, their separations and tiuir com- 
positions : permutations, in a multitude of associa- 
tions : Euler’s Latin squares ; magic squares, an- 
cient and modern : diophantine equations ami in- 
equalities : enunieratiiig (or generating) functions, 
in their persistent emergence throughout tlie tlieory. 
Finally, he produced a systematic a(*eoiinf: of all 
this W"ork, including cognate in\Tstigat ioiis of otiier 
WTiters, in the treatise '' Coin])iuat(>rv Jmaiysis ", 
cited earlier. It is a fitting and an al)iding inonu- 
ment to his genius. 

Nor did MacMahon disdain the ligliK^r of 

his w"ork. It admitted of illustratifais mid applica- 
tions that can appeal (tiiough, as the world esti- 
mates pure mathematics, too seldom do afqieal) 
to those who are unversed in tnatlitauaticai 
phraseology and inathenuxtical caaiehfsictns. I’hus 
he delivered an almost uiitcvlinical leeturc^ on 
‘‘Magic Squares and other Fr(d}lc‘ms on a rhess- 
Board as a Friday evening (]iscours(' at tln^ Iho'al 
Institution on Feb. 14, .HN)2. At th(‘ sanu' ])la'cc. 
on the afternoons of Jan. 3d and Ftda 7, 1907, he 
lectoed on “ Standards of Wtdghts ami ]\[east3ivs ’h 
His interest extexided to special prolh^ms su<-h as 
finding the totality of ways of sedating a number of 
married couples at a ronnd-tabh^ dimua’-paily, so 
that each lady sits betw'een two graitlenuai and no 
lady is next her husband. found r<^laxation 
and amusement in using the ideas of ciunbinatiuns 
and permutations for the construction of ingenious 
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(yet not useless) pastimes. Thus, to select one 
instance, full sets of pieces of cardboard are required: 
all the pieces of a single set are to be of the same 
shape (usually triangular, or square, or hexagonal) 
and of the same size : they are to be coloured, each, 
for example, with three out of four colours, while no 
two are to be coloured in exactly the same way. 
By the adoption of definite rules for combining the 
pieces of a set, a large number of different forms can 
be obtained, each such form being a geometrical 
pattern. Each pattern can be repeated so as to 
provide a general symmetric design. The designs 
can be utilised in a variety of ways : for humble 
wall-paper, for mosaics ancl woven fabrics, for the 
refined ornament of architecture. In a small volume 
entitled '' New Mathematical Pastimes published 
in 1921 by the Cambridge University Press, he gave 
an account of these recreations, at once light and 
serious : the contents are entirely his own creation. 

MacMahon’s investigations extended over nearly 
half a century. Many in number, diverse in range, 
they constitute a fine contribution to his science, 
ancl they assure him an honourable place among the 
prominent pure mathematicians of his generation. 


Prof. T. Brailsford .Robertson. 

News has been received of the death on Jan. 25, 
from septic pneumonia, of Prof. Brailsford Robert- 
son, of the University of Adelaide. His premature 
death, at the comparatively early age of forty-five 
years, removes one of the most active and valuable 
workers from biochemical research, and is a very 
serious loss to the recently instituted movement 
for the more rapid application of biological know- 
ledge to the development of animal husbandry in 
Australia. _ 

Thorburn Brailsford Robertson w-as educated at 
the University of Adelaide. In 1904, attracted by 
the w^'ork of the late Jacques Loeb at the University 
of California, he went there as a research student 
in biology and for several years worked in close 
collaboration with Loeb, and eventually succeeded 
him as professor of biochemistry and pharmacology 
at Columbia University in 1916. In 1918 he w^as 
called to the chair of biochemistry at the University 
of Toronto ill succession to Prof . A. B. MacCallum, 
and in 1920 lie returned to Adelaide as professor 
of biochemistry and general physiology in succession 
to his father-in-law, the late Sir Edward Charles 

Stirling. ^ ^ ^ r 

From 1920 until the time of his death, Prof. 
Brailford Robertson occupied a prominent position 
in Australian biological science, both in pure re- 
search and in the application of the results of 
research to industrial problems. He was one of 
the founders of the Australian Journal of Experi- 
mental Biology and Medical Science, When the 
Commonwealth Council for Scientific and Industrial 
Research v/as instituted a few” years ago, he was 
invited to become the chief officer in charge of in- 
vestigations on the nutrition of animals. To enable 
him to devote the major part of his time to this 
work, he w-as relieved of teaching at the University, 
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though he continued to be a member of the Senate, 
so that his experience might be available in devel- 
oping the school of biochemistry and physiology at 
the University. 

Prof. Robertson was an assiduous w^orker and a 
prolific wTiter. He did most important w-ork on 
the physical chemistry of the proteins, and later 
conducted long and lalborious research on problems 
of growdh and senescence. Among the problems of 
general physiology to wFich he made valuable con- 
tributions may be mentioned allelo catalysis as a 
factor in the multiplication of infusoria, the perme- 
ability of cells and the underlying physico-chemical 
principles involved in ceil division. In addition to 
numerous papers in scientific journals, he published 
“ The Principles of Biochemistry ’’ and other two 
w”orks, namely, “ The Physical Chemistry of the 
Proteins ” and '' The Chemical Basis of Growdh and 
Senescence”, in both of wLich he incorporated the 
results of his own original work on these subjects. 

Prof. Robertson had a stimulating personaiit}^, 
and, as a lecturer, had the gift of imparting his new 
enthusiasm to his audience. His death wdll be 
deeply regretted in scientific circles, especially in 
North America and Australia, in both of which 
continents he exercised a great influence in the 
development of biochemistry, both as a science and 
in its application to practical problems. The loss 
of his profound scientific knowledge and great ex- 
perience in organisation will be a very serious blow^ 
to the w”ork of the Commonw^ealth Council for 
Scientific and Industrial Research. J. B. 0. 


Mr. F. P. Ramsey. 

The death on Jan. 19 of Frank Plumpton 
Ramsey at the early age of tw^enty-six has cut 
short a life wdiich bore exceptional promise of 
eminence in mathematics and philosophy. The 
elder son of Arthur Stanley Ramsey, now” President 
of Magdalene College, and the author of w^eli-known 
treatises upon subjects in applied mathematics, 
Frank Ramsey was born in 1903 and passed his 
boyhood in Cambridge. From King’s College 
Choir School he became first a scholar of Winchester, 
and then a scholar of Trinity College, Cambridge : 
in 1923 he graduated in the first class of the Mathe- 
matical Tripos, wdth distinction, and in 1924 w^as 
elected to the Allen (University) Scholarship. At 
the time of his death he held a University lecture- 
ship in the Faculty of Mathematics, and wms a 
fellow and director of studies at King’s College, 
Cambridge. 

It could not be expected that Ramsey’s published 
w”ork would fill a large number of pages ; yet there 
is enough to prove the distinction of his mind and 
powders. The London Mathematical Society has 
printed tw ”0 w^eighty papers, “ The Foundations of 
Mathematics” (1926) and “On a Problem of 
Formal Logic ” (1929). The former, written after 
Ramsey had become acquainted with the work of 
Wittgenstein, is probably his most important 
original production. In it he aims at presenting 
the general method of Whitehead and Russell in a 
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form free from the objections raised by German 
critics : there can be little doubt that Ramsey 
would have returned to this subject and further 
developed it. He has written on ' universals ’ in 
3Iind {Oct. 1925), and on mathematical logic in 
the ‘^Encyclopsedia Britannica” and elsewhere. 
Two papers in the Economic J ournal, on the mathe- 
matics of taxation (March 1927) and of saving 
(December 1928) must be mentioned, on account of 
the high praise bestow^ed upon them by economists 
competent to judge. 

This scanty list reveals the bent of Ramsey’s 
mind. As a student he proved himself a mathe- 
matician of exceptional gifts, but his interest and 
strength lay in the application of mathematics to 
problems of philosophy or economics. His main 
interest was in the very difficult boundary region 
between mathematics and logic : in this he was 
already recognised as an authority. For a truer 
appreciation of him as a man we must turn to his 
contemporaries, his friends and colleagues. To 
them, Frank Ramsey seemed to tower over his 
fellows intellectually even as he did physically — 
for he stood 6 ft. 3 in, or thereabout and was of 
unusually sturdy build. What Ramsey might have 
achieved, how grave the loss to learning in his un- 
timely death, they cannot tell ; but the memory of 
a friend who combined unrivalled powers of mind 


with an unassuming simplicity of manner and char- 
acter will remain. 

Ramsey married in 1925, Miss Lettice Caiitley 
Baker, and leaves two daughters. At the end of 
November he was attacked by influenza, the ill- 
eflects of which persisted. At length an operation 
was judged to be inevitable, and after it he died. 


We regret to announce the following deaths : 

Prof. Charles Julin, member of the Belgian Royal 
Academy of Sciences and formerly professor of com- 
parative anatomjT- in the University of Liege, known 
for his work on the morphology and embryology of 
the Tunicates, on Feb. 5, aged seventy-three years. 

Dr. E. D. Roe, Jr., director of the observatory 
and for twenty -nine years professor of mathematics 
at Syracuse University, known for his interest in pure 
mathematics, the testing of objectives and double 
stars, on Dec. 11, aged seventy years. 

Prof. Eduard Study, emeritus professor of mathe- 
matics in the University of Bonn, author of works on 
the geometry of dynamics, on ternary forms, spherical 
trigonometry, orthogonal substitution and elliptie 
functions, on Jan. 6, aged sixty -seven years. 

Prof. A. V. Vasiliev, of the Universities of Kazan 
and Leningrad, who was distinguished for his •work 
on the theory of numbers and mathematical philo- 
sophy and was instrumental in establishing the Loba- 
chevski prizes for works on non-Euclidean geometry 
and mechanics, on Oct. 6, aged seventy-six years. 


News and Views. 


Rationalisation, especially in reference to the 
chemical industr 3 ?-, was the subjecit of a paper by 
J. Davidson Pratt, general manager of the Association 
of British Chemical Manufacturers, read at the 
University of Bristol on Feb. 6. The general principle 
that exact knowledge should be the basis of industrial 
policy was most clearly stated : and of course the 
principle is in practice recognised more generally in 
the chemical than in other industries. Imperial 
Chemical Industries and the German I. G. are well 
known. Chemistry involves so obviously the prob- 
lem of research and co-ordination of results that the 
tendency to large scale and long range thinking in the 
industries dependant upon a knowledge of chemistry 
can scarcely be resisted. Mr. Pratt was in fact 
preaching to the converted. But the conversion, as 
he pointed out, has not gone far enough. Besides 
the important issues with which he dealt there are 
others. National ‘ rationalisation ’ on the basis of 
amalgamation or association of firms gives the group 
so united a great 'political influence, which in practice 
has been used for the introduction of protective 
tariffs and the maintenance of high prices within the 
tariff-wall. It is quite useless to say that the con- 
sumer should not suffer. He will, unless policy prevents 
it, and the policy of a national amalgamation in any 
trade is never in favour of the consumer at home, ; 
unless competition is feared from abroad. But 
even international agreements may be aimed only at 
keeping i3rices up. 

In Great Britain, however, we have still a long way 
to go towards standardisation and amalgamation in 
most industries before any danger to the consumer 
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need be feared. For example, the coal industry seems 
still to be thought of, even by its reformers, as a 
separable industrial unit. But would not true ration- 
alisation be based upon the uses of coal, not the mere 
getting of coal ? Chemistr^^ has scarcely been used 
by those who have controlled the policy of coal- 
getting. They have provided productive industrj^ 
and the private consumer with primitive lumps of a 
natural product and given no attention to researcii 
either for power supply or for by-products. If one 
may venture upon political issues, iieitlier the Samuel 
Report nor the present Government’s Goal Bill has 
envisaged the chemical connexions of coal. The 
whole industry is pre-scientific. The chemists have 
still a large field to enter, outside what are called tlie 
chemical industries. The danger, indicated but" not 
emphasised by Mr. Pratt, is that the financier and 
industrialist will not go far enough in the application 
of scientific knowledge and the promotion of research. 
It is very tempting to ‘rationalisers ’ to be saris fled vitii 
a collection of meaningless statistics as to existing 
processes or methods. 

Never before in the history of the world iiave 
greater or more momentous issues presented tliem- 
selves in the political sphere than those which now 
confront us. Even the greatest of ail at imy time, 
that of peace or war, though not now a direct- or 
immediate issue, can never be far away but lurks as a 
sinister phantom in the background. There is tims 
the greater need on the part of the electorate in any 
democracy for intelligent apprehension of the many 
difficult and intricate political problems which call so 
urgently for solution— and the political hez^a neces- 
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sarily includes the economic. The trouble hitherto 
has been that everyone feels himself competent to 
discuss and even to decide weighty matters in this 
field without knowledge or trained habits of thought. 
Ignorance, shallowness, prejudice, and, above all, 
garrulity, reign supreme. No wonder the scientific 
mind turns from politics in disgust, and this is a 
thousand pities ; for, as we have frequently urged, 
there is plenty of scope for the scientific habit of close, 
concentrated, creative thought. 

Amid the vast mass of political vuiting and speaking 
which deafens and confounds the modern ear, one has 
to proceed with discriminating caution. It will 
frequently be necessary to rule out and refuse to take 
too seriously the political diatribes of the daily Press, 
in view of the conditions under which these are pro- 
duced. The monthly reviews are sometimes helpful, 
but despite the profusion of our periodical literature, 
it yet seemed that there remained room for a monthly 
or cpiarterly review devoted solely to the political 
field, forming a platform for serious and well-informed 
students of politics. So far as one can tell from the 
first number of the new review. The Political Quarterly, 
published by Messrs. Macmillan and Co., Ltd. (price 
35. 6d.), and controlled by a very competent editorial 
board, it seems reasonable to hope that we have here a 
guide, counsellor, and perchance a friend, amid the 
thorny mazes of politics. The first number is well 
balanced and contains several concisely written and 
authoritative articles, book reviews, and surveys of cur- 
rent affairs. Alfred Zimmern’s ‘‘ Democracy and the 
Expert ” should prove of considerable interest to men 
of science, who wall also appi:eciate the attempts made 
to interpret the large amount of real experimental 
research and its results now undertaken in the social 
and political sphere. The new review takes a pro- 
gressive point of view and intends to act as a mediiim 
of constructive thought. 

SxiBSTAisrTiAL progress is now being being made with 
the grid of 132,000-volt overhead wires w'hich will 
ultimately connect together all the large and efficient 
electric stations in Great Britain. Up to the end of 
last year, about sixty miles of the system had been 
completed, but before the end of this year there will be 
nearly a thousand miles of the system in operation. 
The principal main line so far constructed extends 
from Greenock through Glasgow to Bomiybridge. It 
includes high level crossings over the Cart and the 
Clyde and the extension to Drmdee crosses the Forth 
and gives a clearance of 100 feet above high-water level. 
The problem of supplying consumers in small villages 
and farms has not yet been satisfactorily solved. The 
33,000-volt lines aiready in operation in several dis- 
tricts have given little trouble even during the excep- 
tionally stormy weather that has occurred recently. 
Straw blown from stacks has occasionally short-circuited 
the insulatoi’s, and the sea salt deposited on the line 
insulators near the coast has in a few instances caused 
them to flash over. In Ayrshire the lines have been 
struck directly by lightning on several occasions, but 
beyond opening the automatic switches little difficulty 
has been caused . It is important that children should 
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I be taught in schools the nature of conductors and 
insulators of electricity. Possible dangers arising 
from high pressure conductors should also be pointed 
out. In America there has been at least one fatality 
due to the wire of a kite flown by a boy nine years old. 
coming into contact with a high pressure overhead 
wire. A damp string in similar circumstances might 
conceivably be dangerous. 

In a paper read to the North-East Coast Institution 
of Engineers and Shipbuilders on Feb. 7, Mr. S. Cook 
discussed the value of high pressure steam for marine 
work. The significance of the term high pressure 
steam has changed with each succeeding generation of 
marine engineers. At one time, even 15 lb. or 20 Ib. 
per sq. in. was considered high pressure. In early 
days, some of the foremost engineers declared against 
the use of high pressures, the theory not being under- 
stood. Then, too, faulty construction often led to 
trouble. To-day, 200 ib. per sq. in. may be regarded 
as a standard pressure at sea, though some ships are 
using steam at 300 lb. or 400 lb. per sq. in. pressure, 
while the Clyde steamer King George V. has run 
successfully for three seasons with a boiler pressure of 
550 lb. per sq. in. and steam superheated to 750° F. 

Incbeases in thermal efficiency can be obtained by 
raising the pressure or temperature, and by means of 
tables Mr. Cook set out the effect on thermal efficiency 
due to (1) superheat only, (2) increase of pressure only, 
and (3) increase of pressure and temperature. From 
the tables it was shown “ that an increase of tempera- 
ture at 200 lb. per sq. in. by superheating to 750° F. 
increases the efficiency from 31*9 per cent for the 
saturated condition to 34-0 per cent for the higher 
initial temperature. Wliereas if this increase of tem- 
perature is accompanied by an increase of pressure to 
1000 lb. per sq. in. the efficiency is increased from 31*9 
per cent to 39*8 per cent, a total improvement of 25 
per cent, the greater part of which is due to inex’eased 
pressure.” In touching upon the type of boiler, the 
quality of the feed water, the design of condensers, and 
other practical matters, Mr. Cook made the interest- 
ing statement that, in spite of the high pressure in the 
King George F., in three and a half years it had not 
been found necessary to remake a single main steam 
pipe joint. 

The issue of the Journal of the Society of Chemical 
Industry for J an. 24 contains an interesting iliusti^ated 
article by Sir Bobert Hadfield, T. G. Elliott, and R. J. 
Sargant on recent developments in corrosion and heat- 
resisting steels. They give a good historical account 
of the development of stainless chromium steel, in 
which the work in France from 1876 onwards, the 
discovery by Brearley in Sheffield in 1912 and after 
that this steel could be hardened, tempered, and pol- 
ished for use in making stainless cutlery, and other 
investigations are reviewed. Sir Robert then points 
out that his firm is now collaborating with the Four- 
chamboult Co. in France and the Midvale Steel Co. of 
Nicetown, Pa., in the development of a series of heat- 
resisting steels. These are of two types, those which 
are hardened by quenching and those which are 
softened. In the former, chromium is practically 
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tlia only alloying element, and by varying the amount 
of carbon the steel may be made to range from a soft 
material suitable for stamping into dishes and pans 
to a hard steel suitable for knife blades. The best 
corrosion resistance is obtained with somewhat higher 
chromium percentages, namely, 17-18, than the 
12*5-14 formerly used. A steel with 17 per cent or 
more of chromium and 7 per cent or more of nickel 
is not hardened by quenching and has superior 
corrosion resistance, although it is more expensive. 
The article gives many details of the structures, 
resistance to acids, etc., of these steels, and also of 
their industrial applications, including furnaces and 
operations involving high temperatures and press- 
ures. 

PROPOSAL to excavate the Roman city of Veru- 
larnium was considered at a meeting of the St. Albans 
City Council on Feb. 4, when the Parks Committee 
presented a reiDort which had been made by Dr. E. E. 
Mortimer Wheeler on behalf of the Society of Anti- 
quaries at the request of the Mayor. The I’ejDort 
stressed the importance of Verulamium, first as one 
of the great tribal capitals of prehistoric Britain, and 
secondly as one of the great centres of Roman Britain, 
which grew up as a city of the first rank a century or 
more before London was even founded. It appears 
to be the only city in Roman Britain which attained 
the rank of a wAmicvpiuni. Dr. Wheeler suggests that 
the examination and consolidation of the better 
preserved stretches of the Roman defences should be 
given precedence. These defences consist of a mag- 
nificent ditch, unequalled in Britain, a level platform 
or berm, behind this a wall of flint-rubbie with bond- 
ing courses of brick, and a broad and high bank jailed 
against the inner side of the w^ali. The wall is at 
present in some danger from the weather and the 
disintegrating action of ivy and tree-roots. When the 
defences have received attention, it is suggested that 
the plan of the town should be revealed and the 
principal buildings located. The Council decided to 
appoint a committee for this work to which the 
Society of Antiquaries and the St. Albans and Hert- 
fordshire Archseological Society would be invited to 
appoint rejjresentative members. 

A PAPER was read on Jan. 27 by Prof. R. A. S. 
Macalister and Prof. J. K. Chariesworth before the 
Royal Irish Academy dealing with the archaeological 
finds at Rosses Point, Sligo. The announcement of 
the discovery of these implements was first made by 
Mr. J. E. P. Burchell in Nature of Aug. 20, 1927, 
p. 260. An energetic discussion followed, during 
which directly opposing views were expressed, even 
by archaeologists who accepted the human origin of 
the implements. The geological evidence is almost 
unanimously opposed to the possibility of palaeolithic 
implements being found in this particular part of 
Ireland. Profs. Macalister and Chariesworth ex- 
pressed the opinion that until archaeologists can 
reconcile their own differences, and find some means 
of squaiiiig their conclusions with those of geologists, 
there is nothing to be gained for science from these 
implements. 
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Sir Douglas Maws on’s Antarctic expedition has 
returned to Kerguelen to coal the Discovery. It is 
now too late in the season to allow further exploration 
within the area of pack-ice. Reports to the Times 
summarise the season’s work. The edge of the land 
has been outlined between long. 44° E. and 66° E., 
including Enderby, Kemp, and MacRobertson Lands. 
Farther east as far as 90° E. the position of the 
continental margin has been indicated by soundings. 
Much of the new coast line is fringed by ice cliffs. 
The ice sheet is pierced by many rocky nunataks, and 
several definite mountain ranges have been charted, 
of which the princij)al is Scott Range in Enderby 
Land. It has about 200 peaks, occasionally rising to 
7000 feet, and some of these have been fixed. From 
the rock collections on the coast, islets, and from the 
dredge there is every indication that this part of 
Antarctica is built of ancient crystalline and early 
sedimentary rocks. Much oceanographical work has 
been done with the sonic sounder and deep sea water- 
bottle. This is probably more detailed than any 
previous expedition has been able to do. High-level 
meteorological observations show that at 5000 ft. 
the |)rincipal air currents are from the north-west to 
south-east. The strong gales off Enderby Land are 
from the east or north of east, and not from the south- 
east as they are in Adelie Land and elsewhere on the 
plateau coast. The pack-ice is thus driven to the 
west or south of west, and the coasts of Enderby and 
Kemp Lands are kept comparatively clear except for 
the impediment offered by great rows of bergs, from 
farther east, stranded in the shallow water of the 
continental shelf. East of Kemp Land there is much 
pack, reminiscent of the heavy ice of the Weddell Sea. 

A SHOWER of fishes from the sky might be reckoned 
one of the classic stories of anglers, were it not that 
abundant evidence exists of this natural phenomenon. 
Dr. E. W. Gudger, who on two previous occasions has 
recorded the results of his investigation of falling fish 
records, returns to the subject in the December 
Scientific Monthly . In all, he has found about seventy- 
one accounts, more or less well authenticated, of rains 
of fishes extending from a.d. 300 up to the present 
time, and in space encircling the w’hole globe. He 
adds one or two new records : in May 1900, at Rhode 
Island, w4ien boys gathered and sold fishes by the 
pailful, and in May 1928, when hundreds of small 
fishes were deposited on a newly planted cotton 
plot at Tarboro, in North Carolina. Of course, the 
explanation of the fish rain is the same in 'every case. 
High winds, particularly whirh?inds, pick up -water, 
fishes and all and carry them iiiland, and when the 
velocity of the air and clouds becomes relatively 
lowered, the fishes fall to earth. 

In view of the serious aspect wliicli the slaugliter 
of whales for coinmereial purposes h,as assumed, it is 
significant that the economic extinction of wliales falls 
to be recorded from a new area. For the second time 
in history there are no longer sufficient wliaies along 
the Californian coast to support a whaling industry 
(Galijornia Fish and Game, p. 337 ; Oct. 1929). In 
1865 there -were eleven whaling stations on the coast 
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of California, and a considerable fleet of ships was 
employed in the industry. Writers often mentioned 
seeing fifteen whales at one time in one place, and in 
1853 it was estimated that fully 30,000 Californian 
grey whales visited the California coast annually. By 
isSO the decline in whaling was noticeable ; by 1890 
practically no whaling was possible along the coast. 
Then in 1919, with the gun -harpoon and speedy ships 
with a hundred-mile radius, commercial whaling again 
began in Monterey Bay. In the new operations, as 
was to be expected, only four or five California grey 
whales were killed, but 781 hump -backs were secured 
within three years. Now the hump -backs also have 
been reduced below the economic level. In less than 
ten years of operation, the .Moss Landing whaling 
station has been dismantled and operations abandoned 
because of lack of whales. It, is. a fortunate thing, 
that demand is not sufficient to endanger still more 
the surviving breeding stock. No laws, have been 
enacted in California to curtail the catch or otherwise 
to protect whales. 

Ik his Friday evening discourse on, “Diving” 
delivered at the Royal Institution on Feb. 7,, Prof. 
Leonard Hill show^ed and described the new sub- 
marine esca,.pe dress which has recently been tested 
by the Admiralty. He also showed a new self-con- 
tained diving dress with an injector for circulating 
the air in the helmet through soda lime and worked 
by the feed from a cylinder of oxygen and air. With 
this dress the diver is independent of hose pip©, and 
can detach and fix his life-line containing telephone 
wires, and proceed with a distance line into a wreck. 
The danger of ox^^gen poisoning has to be met by 
suitable concentration of oxygen in the air supply, 
and fixed periods of work at various depths. The 
decompression of divers by the new submersible decom- 
pression chamber of Mr. R. H. Davis was dealt with 
and the use of oxygen for washing nitrogen out of the 
body, so halving the present times for decompression, 
was discussed. Speaking of the danger of oxygen 
poisoning, Prof. Hill suggested that air eontaming only 
10 per cent or even 5 per cent of oxygen should be used 
for deep w'ork at say 300 ft., the diver enriching the 
air he breathes with oxygen while climbing up, and 
then breathing pure oxygen on entering, at 66 ft., the 
submersible decompression chamber and while being 
decompressed in that chamber. By such means 
diving at 300 ft. or even 350 ft. can be made safe. 

Mr. Reijibo Wakatsijki, the .chief Japanese, dele- 
gate to the Naval Conference, spoke to the people of 
Japan on Feb. 9 by Marconi beam telephony from the 
Imperial and International Communications Marconi 
Beam station at Dorchester, his speech being relayed 
throughout Japan by means of the Japanese Broad- 
casting Company’s stations. The wireless telephony 
apparatus designed by the Marconi Company, w^as con. 
neeted to the beam telegraph aerial used for tele- 
graphy with Japan, and reports received indicate that 
the transmission ovei' the great distance separating 
the transmitting and receiving stations was veiy: satis- 
factory. The incident is noteworthy because it was 
only six years ago that Marconi hirst transmitted in- 

No.'3146, VoL. 125] 


telligible speech to Australia, and the evolution' of the 
system of combined telegraphy .and telephony on the 
beam aerials marks the progress which has been made 
in transmission over long transcont.'mental distances. 

It. is announced by the Hague .correspondent of 
the Times that on Feb. 10, M. Reimer, Minister for 
Dykes and Waterways in Flolland, opened the first 
pumping stations for the draining of the Wieringeii 
Polder, the first of the polders to, be completc-id in the 
scheme for .the reclamation of the Zuider Zee. One 
station is at Den Oever at the nortli, and the other at 
Medembiyk at the so'utli of the polder, and about 
eight months will be Tequhed to free, the polder of 
water. The project for the enclosure of the Zuider 
Zee was described in an article in Nature of Sept. 21, 
1929, by Dr. Bryssoii Cumiingharn. The Wleringen 
or North-west Polder, with an area of about o0,000 
acres, is the smallest of the four polders co'ntem plated. 
When the whole of. the reclamation work is completed, 
it is estimated that more than, half a ini.llioii acres, 
or about 10, per cent of its present area of arable land, 
will be added to Holland. . "The enclosed area will not, 
of course, be immediately available ; it is considered 
that six or seven years must elapse before it reaches 
its full cultivable value. 

Various agencies tend to an improvement of the 
condition of urban atmospheres. No.n 0 can beunor© 
welcom.e than, the action of the Royal Institution of 
British Architects in issuing a report on smoke 
abatement (price 1^.). The widespread damage to 
buildings .has convinced the architects of the need, and . 
they have iii'iieh — sometimes all— of the r©'sponsib.ility 
for choosing the .appliances for consuming , fuel in 
domestic an.d other buildings. There can be little 
doubt that if architects as a body strive to prevent 
the introduction of smoky appliances into buildings, 
considerable amelioration should in. time follow. The 
report gives an account of the law as to atmospheric 
pollution. Technical information as to the 'effects of 
smoke ; and sulphurous impurities on buildings is 
given, and recommendation as, to the choice of fuel 
and heating systems. Little exception can be taken 
to the technical contents, but here and there appear .■ 
signs that , no one on the Committee had first-hand 
knowledge of fuels. Still, the report is for architects, . 
not fuel experts. 

The fourth annual report for 1929 of the Pharma- 
cological Laboratories of the Pharmaceutical Society 
of Great Britain indicates that the time of the staff 
was ,divided between research work and the examina- 
tion of samples submitted by manufacturers. Some 
of the problems investigated were suggested by the 
revision of the “ British Pharmacopceia ”. The 
director, Dr. Burn, working with Prof. Bijlsma and 
Dr. Gaddum, has found, that the oxytox.io value of a 
pituitary (posterior lobe) extract does not necessarily 
indicate its pressor or . antidiuretic activity: each 
property must be assayed separately. The pressor 
principle has antidiuretic activity and also , inliibits 
the fall of blood-sugar produced by insulin.'. Exam- 
ination of samples of strophanthin by Mr. Wokes 
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indicated that the average activity was only 60± 15 
per cent of the international standard ouabain : the 
strength of commercial tinctures of strophanthus was 
found by Dr. Burn to be about ec|ual to a 0-42 per 
cent solution of the standard, ouabain, the majority 
lying between 0*31 and 0*53 per cent. Dr. Barba- 
Gose has investigated the toxicity of samples of 
tetraiodophenolphthalein, the determinations being 
carried out by intravenous injection into the tail vein 
of mice : the criterion used was the death of half the 
animals within three days. The toxicity was found 
to vary from 0*27 mgm. to 0*37 mgm. per gm. mouse. 
Dr. Coward, who is in charge of the nutrition depart- 
ment, has carried out a number of investigations on 
different vitamins. With Key and Morgan she has 
ebtained evidence of a new growth factor for the rat, 
which is found in certain samples of casein, in fresh 
milk, lettuce, fresh and dried grass, beef, liver and 
wheat embryo, but is absent from dried yeast and 
butter. Its presence is essential in the synthetic diets 
used for assay of vitamins A or B. Dr. Coward has 
also found that cod-liver oil contains from 50 to 150 
units of vitamin D per gm., butter 0*8- 1*0 unit per gm., 
milk 0*2 unit per gm. as a maximum, and irradiated 
milk from 0-1 to 2*0 units per gm. The staff of the 
Laboratory, together with attached workers, pub- 
lished seventeen papers during the year. 

Among the contributions contained within Vol. 11 
■of Nauka Polska, 1929 {Science and Letters in Poland, 
an annual publication edited by Prof. S. Michalski) 
mention may be made of Prof. Paul Rybicki’s com- 
munication on “ Learning in Relation to Social Life ; 
Some Borderline Problems of Sociology and the 
Theory of Learning ” and that by Prof. S. Ciechanow- 
ski, which gives an account of the position and needs 
of medical science in Poland. The former article con- 
tains a close study of the subject, such as might be 
expected from so thoughtful a scientific worker as 
Prof. Rybicki, whilst the latter is especially significant 
since it was only last spring that an important medical 
congress was held in Warsaw. The considered views 
which Prof. Cieehanowski now publishes indicate the 
lines upon which he believes Polish medical science 
should advance. In this volume, too, Dr. M. Loret 
announces the results he has obtained from some 
searches into ancient archives for information con- 
cerning the Polish scholars in Italy and at Rome dur- 
ing the sixteenth, seventeenth, and eighteenth cen- 
turies. A survey of scientific thought abroad is also 
included in Nauka Polska, and it is interesting to note 
that lectures recently delivered by Prof. R. A. Millikan 
(“Science and Society ”), Sir James Ewing (“A 
Century of Inventions”, Katube, 121, 947; 1928) 
and Prof. J. F. Thorpe (“Co-operation in Science 
and Industry ”, Natube, 123, 531 ; 1929) have been 
considered of such importance that they are now 
made available for Polish students. Mention is made 
also of the formation of the Parliamentary Science 
Committee in Great Britain last year. Finally, there 
is a lengthy survey of recent acts and regulations 
issued by Polish legislative bodies and higher educa- 
tion authorities and an account of the purely eduea- 
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tional and scientific (especially biological) aspects of 
the exhibition held last year at Poznan. 

In connexion with the anniversary of Galen’s birth 
(a.d. 130) a small exhibition has been prepared afc the 
Welcome Historical Medical Museum, 54 Wigmore 
Street, W.l. 

Pbob. G. von Hevesy, of Freiburg im Breisgau, will 
deliver the Hugo Muller Lecture of the Chemical 
Society on Wednesday, Mar. 26. The title of the 
lecture will be “ The Chemistry and Geochemistry of 
the Titanium Group ”. 

Db. W. H. MiiiLS, University lecturer in organic 
chemistry in the University of Cambridge, has been 
awarded the Longs taff Medal for 1930 of the Chemical 
Society for his distinguished researches in organic 
chemistry, especially in its relation to stereochemistry. 
The presentation of the medal will be made at the 
annual general meeting on Mar. 27. 

Subgeon-Captain Sheldon Fbancis Dudley has 
been awarded the Chadwick Gold Medal and Naval 
Prize of £100 for his medical and sanitary work and 
scientific researches during the past five years and 
before, directed to the prevention of disease among 
men of the Royal Navy. The clause of the Chadwick 
Trust Scheme under which the award is made permits 
the presentation of a similar prize and medal once in 
every five years to a medical officer of the Navy, 
Army, or Air Force who, in the opinion of the Medical 
Director-General of his arm of the service, shall have 
in the preceding five years specially assisted in pro- 
moting the health of the men of the force to which 
he is attached. 

The Essex Field Club will celebrate its fiftieth anni- 
versary on Saturday, Feb. 22, when a special com- 
memoration meeting will be held in the Great Hall of 
the West Ham Municipal College, at which a number 
of distinguished scientific workers and others inter- 
ested in the Club will be present. The president of the 
Club, Mr. D. J. Scourfield, and the Mayor of West 
Ham will hold a joint reception at three o’clock in the 
afternoon, and speeches will be made by the Countess 
of Warwick, the Lord-Lieutenant of Essex, the Chair- 
man of the Essex Comity Council, Sir Henry Miers, 
Sir A. Smith Woodivard, and Sir David Prain, An 
evening conversazione will follow, when a special 
exhibition of natural history and microscopical objects 
and of topographical photographs and prints of Essex 
will be made, and lantern lectures wilt bo^ given by 
Mr. W. E. Glegg and Mr. S. Hazzledino Warien. . The 
Club’s Museum, wdiich adjoins the College, will be 
closed to the general public, and will be available 
for inspection by guests on the occasion. 

We have received Part 4 of Vol. 3 of tlie Peking 
Society of Natural History Bulletin (June 1929. 
Peping : The China Booksellers . 1 . 50 d olla rs. ) It 
contains six scientific articles, of whicli no less than 
four are written by Clnnese university graduates. 
The subjects treated include the reprodueti\’e system 
of a Chinese Katydid, the anatomy of water snails, 
and the taxonomic characters of dragonflies and 
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Cyclops, all of which are illustrated by black and 
white plates. The Society is to be congratulated on 
being able to issue this well-printed journal, which is 
destined to become the medium for making known 
zoological discoveries in China. 

The latest catalogue (No. 340) of Messrs, W. Heffer 
and Sons, Ltd., Petty Cury, Cambridge, gives the 
titles of nearly 3000 volumes dealing with mathe- 
matics, physics, astronomy, chemistry, metallurgy, 
anthropology, ethnology, botany, agriculture, geology, 
geography, medicine, physiology, zoology, and biology. 
It also contains a lengthy list of portraits of men of 
science. 

Applications are invited for the following appoint- 
ments, bn or before the dates mentioned : — senior 
lecturer in science at the Notts County Technical 
College and School of Art, Newark— The Principal, 
Ooimty Technical College and School of Art, Newark 
(Feb. 17). A bacteriologist and pathologist imder the 
County Borough of Belfast and Belfast Port Sanitary 
Authority — The Town Clerk, Belfast (Feb. 21). A 
technical assistant under the Directorate of Ordnance 
Factories of the War Office — The Permanent Under- 
secretary of State for War (C.4), War Office, Whitehall, 
S.W.l (Feb. 22). Temporary assistant chemists at 
the Government Laboratory — The Government Chem- 
ist, Clement’s Inn Passage, W.C.2 (Feb. 22). A de- 
monstrator in the Division of Bacteriology and Im- 
munology of the London School of Hygiene and 
Tropical Medicine — The Secretary of the London 
School of Hygiene and Tropical Medicine, Keppel 
Street, W.C.l (Feb. 24). A lecturer in physics at 


Chelsea Polytechnic — The Principal, Chelsea Poly- 
technic, Manresa Road, S.W.3 (Feb. 25). A scientific 
assistant under the Board of Greenkeeping Research 
— The Director of Research, St. Ives Research Station, 
Bingley, Yorks. (Feb. 28). Two junior technical 
officers in the Admiralty Technical Pool for an 
Admiralty Experimental Establishment, mainly for 
work in connexion with acoustical and electrical 
apparatus — The Secretary of the Admiralty (G.E. 
Branch), Whitehall, S.W.l (Feb. 28). An assistant 
dairy bacteriologist in the Department of Agriculture 
and Horticulture of the University of Bristol- — The 
Registrar, The University, Bristol (Mar. 1), A scientific 
research officer in the irrigation Branch of the Punjab 
Public Works Department — The Secretary to the Fligh 
Commissioner for India, General Department, 42 Gros- 
venor Gardens, S . W. 1 (Mar. 31). A farm manager and 
lecturer in animal husbandry and a stockman and dairy 
instructor at the Arab Agricultural School, Tulkarem, 
Palestine — The Private Secretary (Appointments), 
Colonial Office, 2 Richmond Terrace, Whitehall, 
S.W.l (Mar. 31). A professor of physics at East 
London College — The Academic Registrar, University 
of London, South Kensington, S.W.7 (April 8). A 
professor of geography at Birkbeck College — The 
Academic Registrar, University of London, South Ken- 
sington, S.W.7 (April 10). A lecturer in jjetroleum 
production, in the Department of Oil Engineering 
and Refining of the University of Birmingham — The 
Secretary, The University, Birmingham (April 16). A 
reader in physics in the University of Dacca, East 
Bengal, India — The Registrar, the University of 
Dacca, East Bengal, India (April 30). 


Our Astronomical Column. 


Prediction of the Sunspot Curve. — Prof. Dinsmore 
Alter gave an address at the meeting on Jan. 1 of the 
British Astronomical Association, in which he de- 
scribed researches on the effects of the different planets 
on sunspot activity. The method adopted was that 
described by Prof. E. Brown in vol. 69 of Mon. Not. 
Roy. Ast. she. Prof. Brown noted that the smispot 
period was not very different from the period of 
Jupiter ; he found that by combining the tidal influ- 
ences of Jupiter and Saturn he could get a curve that 
followed that of the observed sunspot activity very 
closely. His prediction of a late maximum in 1907 
was fulfilled ; since then the curve has been carried 
on to 1955, and its agreement up-to-date with the 
observed curve is fairly close, though the 1917 maxi- 
mum is predicted too early. Later, the inner planets 
were introduced ; since tidal action varies as the in- 
verse cube, this partially compensates for their smaller 
masses ; the fact of the tidal influence being appreci- 
able is explained by the approximate equilibrium be- 
tween gravitation and light -pressure at the sun’s 
surface. 

Observers’ Handbook. — This arniual, issued by the 
Royal Astronomical Society of Canada, is edited by 
Prof. G. A. Chant, and contains this year a useful 
catalogue of stars down to magnitude 3 *5. It gives 
magnitude, both apparent and absolute, proper 
motion, parallax, distance in light years and radial 
velocity. There is a similar list for stars within 
5 parsecs of the sun : the latter list has been steadily 
growing, and now contains 35 stars, of which only four 


exceed the sun in luminosity. The one of smallest 
luminosity is Wolf 359, the absolute magnitude of which 
is 16*5, implying that its luminosity is one fifty - 
thousandth part of the sun’s. In the list of satellites 
the name ‘ Triton ’ is inserted for Neptune’s satellite. 
This very suitable name was suggested by the late 
M. Camille Flammarion, and is now adopted by many 
astronomers. 

The Constant of Aberration. — The fact that aberra- 
tion has an amiual period introduces the difficulty of 
eliminating seasonal effects, due to temperature or 
other meteorological causes, from measures made for 
its determination. Mr. H. R. Morgan contributes 
a paper to Astr. J our. No. 933, in which he deduces a 
value for the aberration constant from observations 
in declination of stars near the pole made with the 
9-inch transit -circle at the U.S. Naval Observatory, 
Washington, between 1903 and 1925 ; as the stars 
were observed at both upper and lower culmination, 
the observations being made near the beginning and 
end of the night (at which times the aberration is 
ahnost wholly in declination), and each star was 
observed twice in the year at intervals of 6 months, 
reasons are given for believing that seasonal terms 
have been nearly eliminated. This conclusion is 
supported by the fact that different groups of stars 
give accordant results. The value adopted for the 
constant is 20-479''' ± 0 -008". Using Michelson’s latest 
value for the velocity of light, the corresponding 
distance of the sun is 92,895,300 miles, and its parallax 
is 8*800"±0-003G 
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Research Items. 



Migration of Birds and Sex Cycles. — By a series of 
experiments on the jiinco (Junco hiemalis comiectens) 
Prof. William Rowan has shown that the rhythm of the 
reproductive organs can he interrupted almost at will 
by appropriate lighting conditions (Proc, Boston Soc, 
Nat. Hist., voi. 39, No. 5, 1929). He has thus 
succeeded in arresting the normal spring recrudescence 
of the gonads, in causing premature recrudescence in 
mid -winter, and by alternate over and under lighting 
causing a maximum recrudescence three times and a 
minimum, reduction twice in the course of a normal 
single cycle of a year. Further, even in the absence 
of light, increasing periods of com]3ulsory exercise 
cause a recrudescence of the gonads. It is suggested, 
therefore, that the increase of light permits increased 
exercise and that this is the crucial factor in inducing 
the dex^elopment of the gonads. Birds which were 
released while the sex organs were in process of 
increasing or dwindling migrated, while those set 
free at the state of maximum or minimum develop- 
ment showed no inclination to move away. Rowan 
shows that the spring recrudescence of the sex organs 
cannot be due to rising temperaturesj or the autiminal 
retrogression to falling temperatures, as has been 
supposed. While these conclusions apply primarily 
to the junco, he sees no reason to believe that it is 
exceptional. # 

Breeding Habits of South African Frogs and Toads. — 
Three papers in the Annals of the Transvaal Museum 
(vol. 13, No. 3, 1929) describe the breeding habits 
and the early development of several species of frogs 
and toads found in the neighbourhood of Stellenbosch. 
The appearance of temporary puddles and full 
drainage furrows following the winter rains is the 
signal for spawming. The distribution of the spavm 
shows a certain selectivity of pool conditions on the 
part of the spawners, and a case of mass spawning 
illustrated dilferential survival. In a temporary pool 
two species of Bana, one of Gacosternmn and one of 
Bufo, spawned one morning and the young hatched, 
but on the examination of the larvae when the pool 
had eventually dwindled to a square foot in area, 
only examples of Rana greyi were foimd. C. G. S. 
de Viliiers describes the food of the different tadpoles, 
their characteristics and development, and gives 
hints for keeping alive and preserving examples for 
subsequent examination. He warns collectors against 
preserving amphibian iarvte in alcohol, which in- 
variably results in shrinkage of the tissues and serious 
distortion . Where field conditions make the narcotising 
of the larvae and preservation in a fixative containing 
sublimate impossible, formalin or carbolic acid is 
recommended. It would have been convenient had 
titles been attached to the figures and had a short 
smnmary followed the longest paper. V. Fitzsimons 
and G-. van Dam give for the first time an account 
of the breedmg of Breviceps. 

Californian vSalmon. — In a paper on the Sacra- 
mento -San Joaquin salmon {Oncorliynchus fschawy- 
tscha) fishery of California, Mr. G. H. Clark (Division 
of Fish and Game of California, Fish Bulletin No. 17) 
gives a review of the history of this fishery. A 
serious decline set in after 1918, and in 1926 and 1927 
the eommereiai catches were lower than they had been 
in any year since 1874. This is attributed to a de- 
pletion brought about chiefly by over-fishing, for 
wliich ocean trolling is most respo.irsible, and by "dams 
obstructing streams and cutting off spawning grounds. 
The author includes in his report a survey of the 
spawning grounds of the Sa^ci^amento and San 
Joaquin river systems and some information on the 
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life-history of the salmon. It is noted that ocean 
trolling accounts for the taking of numbers of im- 
mature fish as well as mature, and the biological work 
aimed at ascertaining the age of maturity of the salmon 
and the percentage of age classes which mature in a 
given year. It was found that 50 per cent of the fish 
mature at four years of age, the five-year and three - 
year fish following in order of abundance. It is 
thought that 70-90 per cent of the young salmon go 
to the sea during their first year. 

Pelagic Polychsetes of the Terra Nova Expedition. 
• — The Report on “ The Pelagic Polyehsnta ’’ of the 
British Antarctic {Terra Nova) Expedition, 1910 
(Natural History Report. Zoology. Vol. 7, No, 3, British 
Museum (Natural History), 1929), by Dr. William B. 
Benham, includes eleven species belonging to three 
families. Of these the Alciopines are the most im- 
portant, tw’-o new species, both from New' Zealand only, 
being described. These are Vanadis augeneri and 
Gallizona gra/vieri. The widely distributed Alciopa 
cantrainii and Torrea Candida are now shown to occur 
in the wuters round the northern coasts of New 
Zealand. The Alciopines may he regarded as Phyllo- 
docines wliich are modified for a pelagic life and are 
here placed in the sub -family Alciopinse belonging to 
the family Phyllodocidse. Of the four species of 
Tomopteris, most is said about the xAntarctic Tomo- 
pteris carpenteri and there is a long discussion as to 
whether this species possesses a ‘ tail ’. Apparently 
it has none, and the tomopterid from South *4friea 
recently described by McIntosh as T. carpenteri, 
which has a ‘ tail seems to be a different species. 

Elm Disease. — The so-called Dutch elm disease is 
.so insidious in its spread that any research which 
throws light on this subject is of great economic 
importance. J. G. Betrem {Mecled. Labor at. Entomol. 
Landbouwhoogeschool, Wageningen, Hblland) has 
published a paper in Dutch, with a German summary, 
in which he considers it proved that the disease is 
spread by the elm beetle {Scaly tus seolyfus). In a 
series of experiments he showed that when beetles 
are shaken up with distilled water and the water is 
plated out on nutrient agar, the fungus, Grciphhim 
Uhni, now usually considered to be the cause of the 
disease, dominates the resultant growths. Further, 
beetles allowed to run over sterile nutrient aga.r caused 
much infection by Graphium Ulmi, and finally, when 
the intestines of beetles w^'ere removed and inoculated 
into agar, they gave rise to the fungus almost exclu- 
sively. 

Afforestation in South Africa.-— South Africa is 
about the only Dominion of the Empire with but 
a small area of indigenous forest extant. A great deal 
of attention has therefore been concentrated of late 
years on afforestation work, mainly with exotics. 
Dr. H. M. Steven’s pajeer, entitled' “ Afforestation 
in South Africa'”, in the second issue,, of vol. '3 . of 
Forestry, makes it evident that a great deal of 
high-class w'ork has been undertaken and a consider- 
able experience gained in all the branches which 
such operations entail. Experience has to be l)Ought 
by ‘trial and error’ and careful researeli. Many 
problems remain to be answered, but the pa])er 
gives evidence that the forestry autliorities are on. 
the high road to solving certain fjuestioiis as to the 
species which will offer tlie best ho|:)e of success wliilst at 
the same time providing the Dominion with an increas- 
ing amount of the types of timber Intlierto imported. 

Falcon Island : a Pyroclastic Cone, — Tlie December, 
1929, nimiber of the Amer. Jour. Sci. contains an 
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interesting study of Falcon Island, an active Tongan 
volcano, by J. E, Hoffmeister, H. S. Ladd, and H. L. 
Ailing. The island is described as a typical South 
Sea island in the making. It is a pyroclastic cone 
built by explosive eruptions. Not a single lava flow 
has been found on the island, but the pyroclasts, 
which are mainly of dark brown glass, contain 
labradorite and pyroxene and are clearly of basaltic 
type. Many islands of the south-west Pacific have 
been built up in this way from the Eocene onwards. 
There is here no evidence that pyroclastic action 
marks the waning stages of vulcanism. Eua, near 
Falcon, has a core of volcanic tuff which is over- 
lain by Eocene limestone. White Island, near New 
Zealand, is a modern representative. Such conditions 
do not exist in the Hawaiian Islands of the north 
Pacific. The present Falcon Island is considered to 
be an example of the first stage of island formation 
in the South Seas. The second stage is the reduction 
of the mound of ash and scoria to a shoal or sub- 
marine bank. Upon this, organic deposits then 
accumulate and an atoll may ultimately be produced. 
A fourth stage is recognised when uplift of the 
limestone-capped bank takes place, Eua bemg an 
example. Falcon Island lies on the well-marked 
fault line which stretches from Samoa to New Zealand, 
a line on which many volcanoes, active or dormant, 
are situated. 

Chemical Denudation. — -In a report on Hen Ke^niska 
Denudationen i. Sverige (with a summary in French), 
J. V. Eriksson presents the results obtained during 
the period 1909-25 by the Swedish Bureau of Hydro- 
graph}^ and the National Service of Meteorology and 
Hydrography in the course of a detailed study of the 
transport by'Swedish rivers of materials in suspension 
and solution {Medd, /. Statens Meteorologisk- Hydro - 
grafiska Anstalt, Bdi 5, No. 3, pp, 96, Stockhohn, 
1929). Work was carried out at 69 stations and 
11,313 analyses were made. The final results are 
given in metric tons of material removed per year 
from each sq. km. of the areas investigated, the 
latter covering 57 per cent of the whole country. It 
is noted that it would be misafe to assume that the 
total for the whole country could be obtained from 
the rations? : 100, since the terrains not yet studied 
are mainly coastal or argillaceous. In a series of 
excellent maps, the geographical distribution of the re- 
sults is presented graphically for inorganic materials ; 
organic materials ; CaO ; Cl ; and SOg. Annual and 
seasonal variations are well brought out by tables of 
comparative figures. In dominantly calcareous regions 
chemical denudation removes 60 to 70 tons/km.^/year, 
whereas in forested areas the figure is generally 
about 10 tons. Comparison with results for other 
countries (Europe, North America, and the Nile) 
shows that ill recently glaciated lands chemical de- 
nudation makes up 80 to 90 per cent of the total, 
whereas corresponding percentages are : for the 
Mississippi 13 , to 46; for the Rhone 19 to 66, with an 
average of 23;' for, the Blue ,Nile 17, and the White 
Nile 72. It is concluded that in Sweden chemical 
denudation amounts to 70 to 90 per cent of the 
total. 

Isotopes of Nitrogen. — The recent discovery of 
oxygen isotopes of atomic masses 17 and 18, and of 
a carbon isotope of mass 13 (see Natijbe, Mar, 2 
and June 1, 1929, vol. 123, pp. 318 and 831, and 
Aug. 3, 1929, vol. 124, p. 182) has now been followed 
up by the announcement by S. M. Naude in the first 
number of the FJiysical Review for December of the 
discovery of an isotope of nitrogen of mass 15. If 
this existed, it should produce some additional band 
heads near 2156 A. in the spectrum of nitric oxide, 
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and a search for these indicated that they were 
actually present, very close to the predicted positions. 
The hands were examined in absorption, and the 
possibility that the reputed isotope effect was due 
to the presence of molecules such as (NOlg ruled out 
by the fact that the relative mtensity of the various 
band heads was independent of the pressure of the 
nitric oxide. Nitric oxide is about as abundant 

as nitric oxide N^^ Some very faint absorption 

lines have also been observed which agree with those 
calculated for the molecule but the existence 

of this third isotope, of atomic mass 16, must still be 
regarded as uncertain. 

An Ammeter for High Frequency Currents, — The 
problem of measuring alternating currents of very high 
frequency has come rapidly to the front during recent 
years owing to the extensive use of radio -communica- 
tion. In the early days of electric sup;ply, power engin- 
eers sometimes thought that possibly there were large 
losses in their mains owing to the so-called ^ skin effect ’ . 
This effect caused an uneven flow of current across the 
section of the main, the current density as a rule being 
greatest near the surface. One of the advantages of 
concentric mains in the old days was supposed to be 
that they largely diminished this loss. It is only, how- 
even, when the mains are very large that this loss be- 
comes notable at the standard power frequency of 50. 
When frequencies of 100 million are used, as in radio 
work, the skin effect becomes enormous, and many 
attempts have been made to obviate the difficulties it 
causes. At this high frequency an ordinary ammeter 
would, owing to its inductance, allow practically no 
current to flow in the circuit. In a paper read to the 
Institution of Electrical Engineers on Feb. 5, Prof. 
C. L. Fortescue described an ammeter he has invented 
which practically overcomes all the difficulties hitherto 
experienced. He points out that these difficulties 
arise from three main causes : That the capacity effects 
make the current in the instrument different from the 
current outside ; secondly, even very short conductors 
have a high incluctive reactance at high frequencies ; 
and thirdly, the presence of the measuring device in 
the circuit changes the value of the current that has 
to be measured. He gets over the difficulty by using 
a thin wire screened by and coaxial with a concentric 
cylinder. The instrument is calibrated with direct 
current, and he shows how the true current can easily 
be calculated by theory. 

Laboratory Hot- Water Ovens. — We have received 
from Messrs. Brown and Sons, Ltd., 9 Wedrnore 
Street, Holloway, N.19, an illustrated booklet which 
contains particulars of the patent ' Sanbro ’ laboi'atory 
hot- water ovens. By means of a very simple device 
the boiler at the base of the oven can be removed, 
cleaned, and replaced vtfithin a few minutes and witliout 
the use of special tools. Moreover, when the deposit 
in the boiler becomes excessive, the latter can be 
replaced by a new one at a small cost. The boilea* 
consists of a loose pan to the inside of the top rim 
of which is fixed a gutter into which the oven proper 
fits. The two parts when fitted together form the 
steam chamber, an air-tight eonnexioii being pro- 
duced merely by a layer of water which forms an 
effective seal. The ovens, which have already been 
installed in many laboratories with satisfactory results, 
can also be combined with water-stills. The great 
advantage of this new device will be at once apparent 
to anyone who has had to incur the cost of repairs to 
oven-stills of the older type, in which hard w^ater 
has been continuously used. The device can be 
fitted without much trouble to existing ovens of 
the sealed-up type and can be adapted to various 
kinds of heating supply. 
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Chemical Warfare. 


D r. HERBERT LEVINSTEIN, in a lecture de- 

livered on Feb. 3 before the London section of the 
Society of Chemical Industry, courageously examined 
the position of chemical disarmament and chemical 
warfare in relation to the ideals and foimdations of 
future peace and to the stern realities of the dangers of 
conflict. Whilst it is probably true that man is by 
nature a peaceable creature, and hence amenable to the 
settlement of domestic disputes peaceably imder com- 
pulsion of law, the extension of the same principle to 
international disputes, however devoutly to be sought, 
is not so simple as may appear. The necessities of 
life are provided for the individual who falls in the 
social struggle, but not for the nation which succumbs 
in society organised on competitive principles, and the 
possibility of defensive resort to arms remains in the 
background of international agreements. Hence with 
the present organisatiozi of society the possibility of 
fighting is never remote, and Dr. Levinstein’s first 
plea was for the strengthening of the efforts of the 
League of Kations in making wars on a large scale less 
probable. 

In international disputes, arms are the last resort ; 
other means of persuasion are ecj^ually available, 
and not the least powerful is the possession of a 
powerful chemical industry. Restriction of naval 
armaments, largely an economic measure, by making 
war cheaper tends in a sense to make it easier, and 
in Dr. Levinstein’s opinion increases the import- 
ance of the chemical arm. Examination of the text 
of the agreements relating to the prohibition of 
chemical warfare leads to the conclusion that the 
prohibition is largely ineffective. He finds, for ex- 
ample, no prohibition of the use of screening smokes ; 
yet it may be argued that such smokes as that of 
chlorosulphonic acid are in concentrated form dele- 
terious to the human organism and are therefore for- 
bidden. Justification of the use of a smoke can be 
based on the grounds that its toxic properties are 
accidental, as indeed are those of the fumes from high 
explosive shells. Tear gases, used in the United 
States for the protection of banks and safe deposits 
and for dealing with riots and civil disturbances, may 
be classed as non-asphyxiating and non -poisonous, 
since in low concentration they affect the eyes 
alone. 

Chemical warfare has not, said Dr. Levinstein, been 
justly condemned by the general opinion of the world ; 
condemnation lies against its use by the Germans in 


1915 in violation of the spirit, if not of the letter, of 
the Hague Convention, and because it was used 
against unprotected troops. He asked why preference 
should be shown for the use of high explosives with 
their ghastly effects ; there is, unfortunately, no pro- 
hibition against the dropping of high explosive shells 
or incendiary bombs from hostile aircraft at dead of 
night on crowded cities. 

The object of war is not to destroy human life, 
but to break down the opponent’s will to resist. 
Gas, Dr. Levinstein claimed, maims or kills a far 
smaller proportion of those whom it puts out of 
action than does any other weapon used in the recent 
War ; thus in proportion to the military results it 
causes far less human suffering, and, in addition, less 
of the wasteful destruction of the wmrk of man. Dr. 
Levinstein quoted statistics show-ing that of the 
casualties caused by gas only 2-3 per cent died and 
few — about 0*5 per cent— were permanently injured, 
whilst of casualties resulting from all other forms of 
w^arfare 25-33 x>©r cent died, and of the survivors 2-5 
per cent w^ere maimed, blinded, or disfigured for life. 
He did not suggest that gas warfare is anything but 
dreadful, but he argued that it is both less dreadful 
and of greater military value than the older forms of 
warfare. It causes inconvenience, holds the element 
of surprise, permits economy of force, and is equally 
serviceable in attack and defence. 

In Dr. Levinstein’s opinion it is an elementary act 
of prudence for a nation situated as is Britain to see 
that research for chemical w^arfare purposes should 
continue to be a subject for special study, and that 
funds for that purpose should not be reduced below^ 
the safety point. Grms and shells can be restricted, 
and in any case take long to prex3are, but gas can be 
projected from quickly improvised containers ; limita- 
tion of armaments as jcroposed may therefore greatly 
increase the military importance of the chemical 
weapon, and prudence dictates contact in peace time 
between military authorities and the chemical in- 
dustries. 

If a purely general observation supplementing Dr. 
Levinstein’s remarks may be offered, it is simply 
that modern wa^rfare in all its forms is increasingly 
based on chemical knowledge, and that if chemical 
research can make wnrfare even a little less probable 
and less hideous, its potentialities in that direction 
deserve the attentive interest and unbiassed support 
of all right-minded men and women. 


Variations in the Skeletal Structure of the Pig. 


*0” AVING observed marked variations in the lengths 
J-JL of exhibition carcases of swine used for bacon 
curing. Prof . A. M. Shaw, of the University of Saskat- 
chewan, suspected that the difference might be due to 
variations in the numbers of ribs. He accordingly 
counted them and found that, of nine carcases ex- 
hibited, two possessed 16 j^airs of fully developed 
ribs, four possessed 15 pairs, wdiile the remaining three 
carcases fzossessed 14 pairs of fully developed ribs 
each. 

Reference to standard w-mrks on veterinary anatomy 
w’as made . Sisson states : “ The ribs number four- 
teen or fifteen pairs. The fifteenth rib when present 
may be fully developed and its cartilage enter into 
the formation of the costal arch ; but in most cases it 
is only about an inch (2-3 cm.) in length. ■ - The yerte- 
brai formula given by Sisson is ; G 7, T 14-15, i 6-7, 
1^4, Cy 20-23. He also states that ‘Vtheoecurreiice of 
fifteen thoracic vertebriB is quite common and the 
existence of sixteen or even seventeen has been re- 


corded. Reduction to thirteen is very rare.” Various 
model pig skeletons examined by Shaw all possessed 
what was apparently considered to be the normal 
number, namely, 14 pairs. 

Prof. Shaw has had careful counts made in C’anada, 
the, United States, Great Britain, and .Denmark, 
and has now iiiiblished the figures for 3957 animals, 
'representing several breeds, grades, and crosses 
{Scient. Agric.ytQy 1; September 1929). When sum- 
marised they show the following results: 13 ])airs 
of ribs, 20 pigs ; 14 pairs, 1574 pigs ; 15 pairs, 1829 
pigs j 16 pairs, 310 pigs; 17 jiairs, 7 pigs. The 
remainder showed imeven pairs or floaters. iUoro 
than 400 vertebral columns wxre scraped and cleaned 
for identification, varying in numl^cr of ribs fi*oni 13 
to 17. The counts sliowmd that cervical (7) ami sacrai 
(4) remained constant, thoracic varied according to 
the number of ribs, wdiile the lumbar variation is from 
6 to 7, except in twx) eases, where there wuB*e only 5 
present. The true ribs wuu-e ahrays attached to 
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thoracic vertebrae and the increase in lumbar verte- 
brae were associated with the smaller number of ribs 
present and vice versa. There appeared to be no 
relationship between sex and the number of ribs. 
Very interesting observations were made in regard to 
litter mates in that “ no normal litters were found 
where ail pigs possessed the same rib number 

In addition to the scientific value of these observa- 
tions, the economic aspect of rib variation in pigs is of 
considerable importance from the point of view of 


bacon, since the increased length of the carcase is mainly 
in that region usually regarded as furnishing the prime 
cuts. The awards in various competitions supports 
this, even though the Judges apparently had no 
thought of rib count. Moreover, in a private com- 
munication Prof. Shaw states “ there seems to be 
ample evidence that the animals with fifteen and six- 
teen pairs of ribs are decidedly superior from the 
standpoint of rate of growth and economy of gains tO' 
those possessing thirteen or fourteen pairs ”. 


The Sugar Industry, 


T he world’s sugar industry was the subject of 
the Streatfeild Memoilal Lecture delivered at the 
Institute of Chemistry by Mr. Lewis Eynon, on ISTov. 
22, 1929, and recently published. Sugar cane, which 
until about 130 years ago, was the only source of sugar, 
was known before the Christian era, and is supposed 
to have originated in India. Arabs and Egyptians, 
however, were the pioneers in the art of crystallising 
sugar many centuries later. Sugar appears to have 
been first imported into Englancl from the Mediter- 
ranean countries in the fourteenth century, and the 
art of refining introduced during the reign of Henry 
VIII. During the seventeenth and eighteenth cen- 
turies, however, the bulk of the world’s sugar was 
derived from America and the West Indies, where 
abundant slave labour and good growing conditions 
particularly favoured the industry. 

Attempts to produce sugar from sources other than 
cane were first made in Europe during the Napoleonic 
Wars, when the possibilities of utilising grapes and 
beetroot were investigated, but without much success 
in the former case. With the exception of France, 
where the industry obtained government support, it 
was short-lived, and did not become general in 
Europe until 1860. 

Despite the development of the beet sugar industry, 
the importation of cane sugar into Europe continued 


to increase for some time, and although during the 
latter part of the nineteenth century the cane sugar 
industry suffered temporarily from severe competi- 
tion, the markets gradually adjusted themselves, and 
in 1901-2 cane and beet each contributed about 50 
per cent of the world’s production of sugar. Sugar- 
beet growing was first attempted in England seventy 
years ago ; but the industry developed but little until 
the raising of the subsidy in 1925. 

Besides the cane and beet sugar industries, the 
production of glucose from starch, first discovered 
in 1811, is an important manufacture. Improved 
methods, the discovery of new sources of sugar, and 
the extension of the industry into temperate climates 
have enormously increased the world’s supply of 
sugar. 

Although sugar, at one time a luxury, has now 
become an important article of food, human con- 
sumption is not likely to increase at the same rate as 
the supply, and it seems that a new use for sugar must 
be found, or further growth of the industry will be- 
impossible. The production of power alcohol from 
sugar seems to be the solution of the problem, and 
it would also provide a useful substitute for petrol 
before the world’s store of this is exhausted. The 
future prosperity of the sugar industry would thus, 
seem assured. 


Bacterial Infection in Fish. 


TN the issue of Nature dated Dec. 29, 1928 (p. 1012), 
T there appeared a short notice of recent work on 
furunculosis in Salmonidse by Dr. Clayton and Miss 

I. J. Williamson working independently. Since then, 
Miss Williamson has continued and extended her 
studies on this disease, the results of which are em- 
bodied in two papers recently published by the Fishery 
Board for Scotland. The external signs and visceral 
changes in furunculosis she finds to be variable, and 
there maybe no external symptoms, isolation of the 
bacillus (B. salmonicidus) often being the only method 
of diagnosis.^ A notable and very important feature of 
the disease is that apparently healthy fish can act as 
‘ carriers ’ of the bacillus, but no means has as yet been 
evolved for distinguishing such ‘ carriers ’ from unin- 
fected fish while still alive. Rainbow trout can also 
be attacked by the disease, and act as ‘carriers’ of it. 
It is interesting further to note that, up to the present, 
no case of furunculosis has been found among salmon 
smolts or among kelts, nor have any such fish been 
found to be ‘ carriers but too few fish have as yet 
been examined to attach any but provisional value 
to this statement. 

In the course of her investigations into furunculosis 
of SalmonidiB, the author has made additional general 
observations on bacterial infection in fish and certain 

^ Fisliery Board for Scotland. Salmon' Fisheries, 1929, ITo. 1: 
Further Studios on FuriiiUMdosis of tlie Salmonidae, 1928. By Isohel 

J. F. Williamson. P]>. 12. (Edinburgh and London ; H.M. Stationery 
Office, 1929.) Cd. net. 
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other lower vertebrates.^ It is found that organisms,, 
naturally saprophytic, may under certain conditions 
become pathogenic. These organisms comprise types 
frequently found in w^ater, such as B. fluorescens' 
and certain Gram-negative, non-sporing, non-chromo- 
genic bacilli. 

Bacterial disease of fish and frogs usually takes the 
form of a general infection. Focal lesions may or may 
not he found. In furunculosis, infection may be both 
focal and general. Secondary infections, including 
ante-mortem infection, are of common occurrence in 
fish and frogs when the resistance of the animals has. 
been lowered by primary infection, injury, and 
(possibly) other adverse conditions. Little or no 
tissue reaction against invading bacteria analogous-- 
to such reactions in mammalian animals has been 
found in frogs or fish, but a certain degree of phago- 
cytic activity is displayed in some cases. “ It seems 
certain”, says the author, “ that many water organisms; 
are potentially pathogenic for fish, so that when they 
are injured or their resistance lowered by adverse- 
conditions, these organisms invade their tissues and 
usually produce a general infection. Once bacteria have- 
gained an entrance, they meet with but little opposi- 
tion from the tissues and rapidly overrun the body.” 

2 Fishery Board for ScotLand. Salmon Fisheries, 1929, No. 2: 
A Study of Bacterial Infection in Fish and certain other Lower- 
Vertebrates (with a Systematic Accomit of the Bacteria isolated from 
Fish and Frogs in the course of investigation of Fnninciilosis of the- 
Salmonidse). By Isobel J. F. Williamson. Pp. 28. (Edinburgh and 
London : H.M. Stationery Office, 1929.) la. 9^^. net. 
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Historic Natural Events. 

Feb. 16-19, 1898. DustHaze. — A dense haze occurred 
over a large part of the eastern Atlantic off West 
Africa, extendiiig for at least 1500 miles north and 
south and a great but unknown distance east and wesfc. 
The haze was caused by very fine red dust, so fine that 
it was impossible to sweep it up, and so dense that the 
sun and stars were completely obscured for two days. 
When visible the sun was generally red, but one 
observer described it as ‘'a perfect blue ball” and 
another as greenish. At Teneriffe the occurrence was 
preceded by a strong and very hot southerly wind, 
but during the haze there was no wind. Many 
insects were observed, of species not generally foiuid 
on the island. The dust evidently originated in 
Africa, for it was much coarser near the coast, and 
was thrown overboard from ships in large quantities. 

Feb. 18, 1770. Damage by Lightning. — During 
morning service St. Keverne’s Parish Church, Corn- 
wall, was struck by lightniiig.^ The vicarage seat was 
torn to pieces and a large piece of oak was thrown 
20 feet. The vicar’s sister vras knocked down sense- 
less, the wnoden part of one of her pattens was broken 
and it and her shoe were burnt, as w^ell as parts of 
her clothes and body. The spire was rent, and stones 
from it were thrown on the tops of many houses ; one 
that fell through a roof was found to weigh 14 lb. 
Some smaller stones were found at a distance of a 
quarter of a mile. 

Feb. 20, 1661. The ‘ Dantzig Phenomenon’. — ^A 
remarkable and extremely beautiful halo complex was 
seen at Dantzig between 10.30 and 11.51 a.m. In 
addition to the usual halos of 22 ° and 46 °, the circum- 
zenithal ring and various arcs of contact, there were 
no fewer than seven mock suns, some white, some of 
various colours, arranged with perfect symmetry. 
This is probably the most complete optical display 
-on record. 

Feb. 20, 1835. Great Earthquake. — Concepcion, 
Talcahiiano, and other Chilean towns were ruined by 
an earthquake felt over an area of more than 400,000 
square miles. Sea-waves, 28 feet and more in height, 
swept over the coast and even caused damage at Juan 
Fernandez, 420 miles from Chile. The coast of Chile 
was raised by 4 or 5 feet, though it afterwards sub- 
sided by half that amount. The volcanoes of the 
Chilean Andes, a range 150 miles in length, were 
unusually active before, during, and after the earth- 
cpiake. 

Feb. 21, 1861. Great Storm in Southern England. 
-—This storm was noteworthy for the destruction of a 
•wing of the Crystal Palace and of the cathedral tower 
at Chichester, \vliieh fell in spite of desperate efforts 
to shore it up. 

Feb. 2X, 1922. Glazed Frost. — During the night of 
Feb. 2 1, in the region of the Great Lakes, a light rain 
fell at a temperature below freezing point. A coating 
of ice formed on everything out of doors, and as the 
rain continued falling, the ice grew thicker. Trees 
wore so heavily coated that tlioy began to give way 
and the air w 4 ,s full of ritle-liko reports as the huge 
limbs snapped off. Sidowolks in. streets were piled 
high, and as the rain continued wdi ole streets became 
blocked as the trees wore split from top to base and 
fell. Trains ceased to run, and telegraph and tele- 
phone wires were snapped bj?- the weight of ice. 
]Srewsx)a]'jer pvesseB stopped, and only the radio 
enabled people to keop in touch as they could not 
venture into the streets. Pv^ecovery wos slow. The 
train service resumed after several days, but it , was 
months before all the telegraph equipment was 
replaced. 
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Feb. 21-23, ^903, Red Rain.- — Dust or ' red rain ’ 
fell over an area of 20,000 square miles in the southern 
half of England and W ales as -well as in many countries 
on the Continent. It is estimated that in England 
and Wales alone the total cpiantity. of dust w^as not 
less than 10 million tons. It was traced back to the 
Sahara, south of Morocco, where it was raised by a 
strong north-east wund ; it travelled on the western 
side of an anticyclone over south-west Europe for a 
distance of at least 2000 miles in a wide sweep around 
, Spain and Portugal, probably across the Azores. In 
Europe the fall was associated with oppressive heat, 
and visibility was limited to short distances. 

Feb. 22, 1909. Meteor Trail. — A ve.ry fine meteor 
passed the length of the English Channel at 7.34 p.m. 
from a point 45 miles south-south-W7est of Beachy Head 
to 87 miles south-south-east of Start Point. This dis- 
tance of 150 miles w^as traversed in less than six seconds, 
giving a velocity of at least 25 miles per second relative 
to the earth, at a height of about 50 miles . Th e meteor 
left an unusually well developed ‘ streak wdiich w’-as 
visible for nearly two hours. It brightened appreci- 
ably in the first half -minute, and the main part drifted 
gradually north-w^estward wdiile the ends remained 
almost stationary. The long-continued brightness of 
the streak w^as attributed to some unknown form of 
electrical action, possibly similar to the aurora, rather 
than to incandescent matter. 


Societies and Academies. ; 

London. 

Royal Society, Feb. 6, — A. H. Davis and E. J. Evans : 
Measurement of absorbing power of materials by the 
stationary w’^ave method. The paper describes an 
apparatus set up for determining the acoustical absorp- 
tion coefficient of small samples of material for soimd, 
incident perpendicularly, and discusses the tlieorjr of 
the method and of its corrections. Stationary -wave 
coefficients for certain practical materials are com- 
pared with coefficients obtained by a ‘ reverberation ’ 
method, in which random incidence of sound is em- 
ployed. — W. Fisher and H. T. Flint : The equations 
of the quantum theory. These equations are obtained 
by analogy wdth Maxw^elFs equations applied to empty 
space. They are expressed by means of a five-dimen- 
sional system of co-ordinates wdth the adoption of a 
metric after the manner of Weyl and Eddington, in 
four-dimensions. The quantum' problem is sliowui to 
be a radiation problem in five -dimensions, and the 
equations proposed are invariant.— J. Hargreaves : 
The effect of nuclear spin on the optical spectra ( 2 .). 
The paper contains a general method for dealing w’ith 
the effect of a nuclear spin of possibly mo2‘e than half 
a quantum, by the use of multiple wave f unctions, and 
is applied in detail to the eases of a nuclear spin of 1, 
1 |-, and 4 -|- quanta respectively. The in teraetion ejiero-v 
of the nucleus and electron siiiiis is neglected, without 
effect on the kinematical jiroblem of deterjidning the 
ihultiplet intensities. — E. Rudberg : Characteristic 
energy losses of electrons scattered tVoni iueandescerit 
solids : The velocity distribution of an initially homo- 
geneous beam of electrons, after sca.ttr‘rin<i‘ from a 
solid target kept at incandescence, lias !.)een studied 
by means of a jnagrietic deflection a]Tparatris. The 
curves show a sharp ])eak due to reflected electrons 
and several small maxima for sligldly lov^’er values of 
the energy. These maxima are characteristic of the 
substance forming the target, their i.-^ositiuns with 
respect to the reflected ]Deak remain constant for a 
wide range of bombarding voltages, and when tar^-et 
and electron gun are rotated, are also independent^of 
angle of scattering. These maxima are associated with 


NATURE 


257 


Febrtjaiiy 15, 1930] 


inelastic collisions with the target atoms, involving 
definite energy changes, such as excitation and ionisa- 
— j. A. Gaunt: Continuous absorption: This 
paper investigates afresh the problem of the rate of 
absorption of light by electrons which are initially 
bound to a nucleus, or free and ‘ colliding ’ with a 
nucleus, and after absorption are free in either case. 
Such a process gives rise to a continuous absorption 
spectrum and is the main source of the general opacity 
in stellar atmospheres and interiors. The interest and 
difficulty of the problem lie in the effective evaluation 
of the formal quantum theoretical expression for the 
absorption coefficient. Kramers’ classical formula is 
asymptotically correct in the region in which one 
would expect it to be so by the correspondence prin- 
ciple. The deviations of astrophysical significance are 
fomid. The discrepancy between the requirements of 
Eddington’s stellar theory and Kramers’ formula is 
probably retained by the quantum theory of continu- 
ous absorption. 

Optical Society, Jan. 16. — 0. G. Hay : The Koss 
modification of the Hilger interferometer is for testing 
large optical elements when the free aperture of the 
test element is larger than the normal aperture of 
the interferometer. A pair of mirrors moved over the 
surface to be tested reflect a test beam and a reference 
beam and so enable any two areas to be compared. 
Any error introduced, by mechanical motion, into the 
test beam is compensated by a similar error in the 
reference beam. The two beams are linked together 
throughout the whole of the optical train of the inter- 
ferometer. — ^J. S. Preston : The reflection factor of 
magnesium oxide. The factors were measured by 
means of a small integrating hollow sphere with three 
openings, one for illumination, another for observation 
through a photometer, and the third covered by a test 
plate or by the specimen to be examined. Results. 
Total factor under diffused light =0-0974. 

Apparent factor for 90° incidence and 45° view^l-OOg. 

» „ » 45° „ „ 90° „ l-OOo. 

„ ,, „ difluse ,, „ 45° „ 1-00. 

» „ „ » » » 90° „ 0-98. 

Edinburgh. 

Royal Society, Feb. 3. — R. W. Wrigley : On changes 
of rock temperatures and irregularities of the earth’s 
rotation. The investigation is based upon a series of 
deep rock temperatures dating from 1837 taken at 
the Calton Hill. After the removal of the effects of 
atmospheric changes at the surface, the residuals show 
a certain fluctuation. A fifty years’ series of deep soil 
temperatures at Greenwich, when similarly treated for 
the removal of surface variations, shows similar fluc- 
tuations. There is a close correlation between these 
temperature variations and the minor fluctuations in 
the moon’s longitude. Sliding of the earth’s crust 
over the core combined with more local variations of 
longitude may cause the latter, and the rock tempera- 
tures would be influenced by the consequent changes 
of pressure in intermediate layers of the earth’s crust. 
— S. Williams : The morphology of Trichomanes 
aphlebioides GliTmt, with special reference to the Aphle- 
bioid lea^vesN T. aphlebioides is endemic to New 
Guinea where it grows on tree trmiks in humid forests. 
It was first collected by K. Lauterbach in 1890 and 
briefly described by Christ in 1901. The scandent 
rhizome possesses a protostele similar to that of 
T. scandens. The fronds measure up to 60 cm. long 
and are 4-5 pinnate. In addition to these normal 
fronds, the plant possesses hair-like aphlebioid leaves. 
These latter are borne singly at the nodes, and their 
position and structure indicate that they are the first 
fronds of the axillary branches. Anatomically they 
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show great reduction in relation to the moist and shady 
habitat . They m ay serve to promote transpiration and 
possibly also to protect the young fronds. — S. Patel : 
The presence of a kuogenic substance in the corpus 
luteum of the cow : The corpus luteum of the cow 
contains not only a hormone which produces the 
pregnancy changes in the genital tract (corpus luteum 
hormone, beta factor), but also a water-soluble sub- 
stance which induces beta production in the ovary of 
the immature mouse. This substance was mistaken 
by many authors for corpus luteum hormone. It re- 
sembles certain pituitary extracts in action and chemi- 
cal behaviour and is perhaps identical with the sup- 
posed RHO-2. — P. Koller : Genetic studies on the A 
and B races of D. obscura. The taxonomist cannot 
distinguish A fromB, but cytologically and genetically 
they are dissimilar. The racial hybrid male is infertile 
the female fertile. Experiment involving the use of 
several sex-limited characters and crossing -over showed 
that the only male which was fertile was one with a 
F-chromosome of race B and a racially compound X,, 
the ends of which were from B, the middle from A. 
Crossing over in the ends of the X was greatly reduced 
in the case of the racial hybrid. There are probably 
genes in the ends of the X, |)hysioiogically dissimilar 
in the two races, which determine fertility. The rela- 
tion of puberty to testis size and to cytoplasmic con- 
stitution is examined. No such relation exists. — 
F. A. E. Crew and L. Mirskaia : Maturity in the fem.ale 
mouse. Puberty and matiuity are distinguished and 
defined. In this study the albinos reached puberty 
earlier than did the coloured ; in them the cornified 
stage of first cestrus lasted longer before mating, and 
more commonly they mated at the time of the first 
oestrus. Pregnancy following the first cestrus was more 
frequent. — Alan Mozley : Reports of the Jasper Park 
Lakes Investigations, 1925-26. The mollusca of 
Jasper Park.. The Biological Board of Canada sent 
two expeditions under the charge of Dr. Chas. H. 
O’Donoghue to Jasper National Park in the Canadian 
Rockies to investigate the possibilities of augmenting 
its fishing facilities. The present report deals with 
the Mollusca mainly from the systematic point of view. 
Forty-seven species or varieties are recorded and de- 
scribed, and while none of them are new they nearly 
all vary from the previously known forms. The col- 
lection is noteworthy in two respects : first, all the 
specimens were taken at altitudes between 4000 ft. 
and 7000 ft . ; and secondly, no such detailed study of 
fresh- water mollusca has been made within a radius of 
2000 miles. This report is intended to be preliminary 
to one dealing with the ecology of the group. 

Parts. 

Academy of Sciences, Jan. 6.— Gabriel Bertrand and 
M, Mokragnatz : The distribution of nickel and cobalt 
in plants. Nickel and cobalt have been found in all 
the plants examined. The c|uantities of nickel found, 
expressed on the dry material, range from 0*02 parts 
per million in polished rice to 3*5 parts per million 
in an edible fungus, Cantharellus ciharius. The pro- 
portions of cobalt are usually from one-fifth to one- 
tenth of the nickel present. — Paul Pascal : Amides 
and imides derived from vanadium. A study of the 
interaction of ammonia and vanadyl chloride at 
different temperatures. At - 80° C. vanadyl amide, 
V 0 (NH 2)3 is produced, but cannot be separated from 
ammonium ehloxide : at 85° C. or higher temperatures 
the imide VONH is formed.— V. Lalan : The funda- 
mental tensors of plane varieties.— J acques : Certain 
networks traced on quadrics.— Maurice Janet : A 
series of frmctions considered by Hermite and its 
application to a problem of the calculus of variations, 
— R. Tambs Lyche : A problem of interpolation.— 
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Vladimir Bernstein : The regions of holomorphy of 
the series of Dirichlet. — Giulio Krall : The variation 
of domain in the problem of Dirichlet.^ — Fr. Girault : 
The law of gravitation. — Maurice Nuyens : A new 
method of integration of gravific equations of a massic 
and electromagnetic field with spherical symmetry. 
— J. F. Cellerier : The scientific analysis of musical 
somids. The principle of the method etnployed is 
based on the conversion of the acoustic phenomena 
into electrical vibrations the characteristics of which 
can be determined with a high degree of precision. 
As an example, the results of the examination of the 
note emitted by a motor horn is given. — B. Galle 
and G. Talon : Researches relating to the propagation 
of radio electric waves carried out on the occasion of 
the ecliiDse of May 9 , 1929 . In recognition of the 
importance of researches on the propagation of radio - 
electric waves in its relations with solar activity, 
arrangements were made, on the occasion of the solar 
eclipse expedition to Indo-China, to carry out measure- 
ments of the electric field produced by distant wireless 
stations, observations on atmospherics, and the ap- 
parent variations of emitting station as given by 
radio goniometry. A summary of the results obtained 
is given. — G. Ferrie : Remarks on the preceding note. 
Comments on the results obtained in connexion with 
retarded wireless echos. — J. Perreu : The limiting heat 
of solution of hydrated manganese chloride. — R. 
Levaillant : Some reactions of sulphurous and car- 
bonic esters. Description of the preparation and 
properties of the compounds S03[CH(CH2Ci)2]j 
{CHaCl)^ . CH . SO3CI, and (CH^ . CH2C1)2S04.-~M. 
Tifieneau, Mile. Jeanne Levy, and E. Ditz : Some pairs 
of amino alcohols. The preparation of each isomer 
separately. In the preparation of the amino alcohols 
ArAr'C(OH)CH(]SrH2)CH3 by the interaction of the 
organo -magnesium compoxmds with amino ketones, 
either of the two stereoisomeric forms predicted by 
theory can be obtained at will by inverting the order 
of introduction of the radicles Ar and Ar'. — Raymond 
Delaby and Raymond Charonnat : The synthesis of 
dioxypyramidon. — Pierre Vie n not : Intrusions of the 
Trias in the Adour basin. — Marcel Casteras : The 
structure of the mountains of Gar and Cagire (Haute- 
Gar onne).— -Louis Dangeard : Algal reefs and pebbles 
in the ferruginous oolite of Normandy. — Mile. A. 
Dusseau : The chlorophyll of the leaves of wheat. 
Physical measurements of alcoholic extracts of chloro- 
phyll may serve for the identification of the variety of 
wheat. — Alphonse Labbe : The pallial organs of some 
Dorididse.- — A. Policard and M. Boucharlat : Contribu- 
tion to the study of pulmonary anthracosis. The 
tolerance of cultures of tissues towards particles of 
coal. Results of growing lung tissue from the em- 
bryo fowl in plasma containing fine particles of coal 
in suspension. No poisonous action of the coal could 
be detected. These experiments tend to confirm the 
view that pulmonary anthracosis is an anatomical 
state and iiot a disease.— C. N, Dawydoff : The larvae 
of the Polyclades of the coasts of Amiam. — Emile F. 
Terroine and Fr. Szucs : The relation between amino - 
puric nitrogen and proteid nitrogen in micro-organ- 
isms. — H. Hermann, F. Caujolle, and F. Jourdan: The 
elimination of some alkaloids and some genalkaloids 
by the bile ducts. The presence in the bile of quinine, 
nicotine, strychnine, and genostryehnine, atropine, and 
genatropine has been proved.— R. Fosse, A. Brunei, 
and P. de Graeve : A new fermentation of uric acid 
produced by the liver of various animals. Uric acid 
can be totally converted into allantoin by a ferment 
in horse liver or by the liver of i?ana — Miles. 

Marguerite Champagne and Gxlberte Mourot : The 
estimation of allantoin in animal Urine.— J. Magrou : 
The interpretations of biological actions at a distance. 

No. 3146,' Vol.H25] A 


[February 15, 1930 


— H. Bordier : The efficacy of medical d’iirsonvalisa- 
tion in erythematous lupus. 

Geneva. 

Society of Physics and Natural History, Nov. 21 . — 
G. Tiercy : The new refrigerating installation of the 
chronometric department of the Observatory of 
Geneva. The Observatory of Geneva has recently 
completely reorganised its chronometer service. In 
particular, an apparatus has been set up for testing 
chronometers with a modern automatic refrigerator ; 
this installation can keep a temperature in the 
chronometer chamber which is constant within 0*2° C. 
The same constancy can be maintained in the chambers 
used for higher tempei^atures. — R. Wavre : A possible 
agreement between geodesy and the theory of the 
precession of the equinoxes. D’iUembert put the 
following problem : Are the geodesic measurements of 
the terrestrial flattening entirely included between the 
limits which are assigned to them by the theory of 
precession ? Poincare showed that the studies, to the 
first approximation, of Clairaut and his successors led 
to a disagreement. He did not determine the agree- 
ment possible using the second approximation. The 
author, who has made a methodical study of the 
second approximation, shows that this agreement is 
possible. The problem of Dh 4 . 1 embert may be solved 
without abandoning the fluid character of the earth 
considered as a whole. — E. Briner and H. Kuhn : 
Some new ammonia addition compounds of phenols. 
On the basis of a manometric method, the authors have 
detected and characterised by their formulae, dissocia- 
tion pressures and heats of formation, numerous 
new compounds formed by ammonia with phenols, 
naphthols, oxy-anthraquinones, and substituted de- 
rivatives of these substances. — B. Susz and E. 
Briner : The true energy yields in the production of 
ozone by the silent discharge and their improvement. 
The authors have established by electrical and calori- 
metric methods the true yields in the production of 
ozone by the silent discharge. These yields, improved 
by cooling, exceed 200 grams of ozone per kilowatt- 
hour. This makes the use of ozone particularly 
economical. 

Leningbad. 

Academy of Sciences {Gomptes rendus, No. 20 , 1929 ). 
— P. Lazarev and L. Teile : The action of blood-vessel 
dilators on the sensitiveness of the eye in peripheral 
vision. Experiments were made with amyl nitrite 
and nitroglycerine and it was found that these sub- 
stances cause after the first 1-3 minutes a sharp 
decrease in the sensitiveness of the eye ; then an 
increase occurs and after 5-9 minutes the sensitive- 
ness becomes more than double the normal minimum. 
— P. Lazarev and N. I. Kolesnikova : The staining of 
boric glass by the action of radium rays. No effect 
has been observed from the action of 7-rays ; / 3 - and 
7-rays acting together produce a purplish-brown 
stain ; the combined action of a- and / 3 -rays results 
in producing a substance with a high absorption in 
the blue part of the spectrum and smaller absorption 
in the red part. The substances produced by a- and 
/3-rays possess a different velocity of reverse trans- 
formation under the influence of l^enzole and of high 
temperature. — P. Lazarev and N. Rodzevitch : The 
phenomena of ionisation of a gas during the dis- 
coloration of coiouriiig substances in visible and 
in ultra-violet light. While there is no ionisation 
effect when cyanme is discoloured by the action of 
ordinary light, the action of ultra-violet rays produces 
ionisation. Similar results have been obtained with 
crystal violet. — A. N. Tsvetkov : The theory of 
physiological units. The physiological unit is the 


NATURE 


259 


February 15, 1930] 


iniiiimum quantity of the living substance which is 
still excitable. Theoretical calculations show that the 
unit should be about in size. — A, L Leskov : The 
occurrence of Buxus sempervirens L. in the northern 
Caucasus. The forests in which boxtrees are found 
contain about 75 per cent of species of plants which 
inust be regarded as Tertiary relics. 


Official Publications Received. 

British. 

Memoirs of tlie Punjab Irrigation Research Laboratory, Lahore. Vol. 
1, No. 3 : A Statistical Examination of the Discharge of the Indus at 
Sukkur and its Relation with Up-stream Sites. By B. H. Wilsdon, with 
E. Partha Sarathy. Pp. 40. (Lahore.) 1.12 rupees ; 2s. 4d. 

The Journal of the Quekett Microscopical Club. Edited by W. S. 
Warton. Ser. 2, Vol. 16, No. 96, December. Pp. 95-150. (London : 
Williams and Norgate, Ltd.) 5s. net. 

The British Electrical and Allied Industries Research Association 
(Incorporated). Ninth Annual Report, October 1, 1928, to September 
30, 1929. Pp. 75. (London.) 

Transactions of the Royal Society of Edinburgh. Vol. 56, Part 2, No. 
18 : Notes on the Development of Callichthys littoralis. By Frances M. 
Ballantyne. Pp. 437-466 + 3 plates. (Edinburgh; Robert Grant and 
Son ; London : Williams and Norgate, Ltd.) 5s. 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Compiled by the Building Research Station and published 
in conjunction with the Institute of Builders. Vol. 2 (New Series), 
No. 12, December 1929. Abstracts Nos. 2444-2646. Pp. v+ 425-548. 
(London : H.M. Stationery Office.) 9d. net. 

The Marine Biological Station at Port Brin (Isle of Man) : being the 
Forty-third Annual Report of the former Liverpool Marine Biology 
Committee, now the Oceanography Department of the University of 
Liverpool. Drawn up by Prof. Jas. Johnstone. Pp. 31. (Liverpool : 
University Press of Liverpool.) Is. Qd. net. 

The North Staffordshire Field Club. Transactions and Annual Report, 
1928-29. Vol. 63. Pp. 173. (Stafford.) 7a'. 6d. 

Geological Survey Department, Tanganyika Territory. Short Paper 
No. 4 : The Soil and Agricultural Development in relation to the Geology 
of portions of the Northern Kigoma and Southern Bukoba Provinces. 
By Dr. E. 0. Teale. Pp. 32. (Dar-es-Salaam : Government Printer.) 4s. 

Transactions of the Institute of Marine Engineers, Incorporated. 
Session 1929, Vol. 41, January. Pp. 885-981. (London.) 

Dominion Museum, Wellington, New Zealand. Bulletin No. 12: Fish- 
ing Methods and Devices of the Maori. By Elsdon Best. Pp. viii + 230. 
(Wellington, N.Z. : W. A. G. Skinner ; London : New Zealand Government 
Office.) Paper, 9s. ; cloth, ILs. 

Foreign. 

Department of the Interior : U.S. Geological Survey. Water-Supply 
Paper 607 : Surface Water Supply of the United States, 1925. Part 7 : 
Lower Mississippi River Basin. Pp. iv+113. 20 cents. Water-Supply 

Paper 60S : Surface Water Supply of the United States, 1925. Part 8 : 
Western Gulf of Mexico Basins. Pp. vi+268. 30 cents. Water-Supply 
Paper 609 : Surface Water Supply of the United States, 1925. Part 9 : 
Colorado River Basin. Pp. v-f 145. 15 cents. Water-Supply Paper 610 : 
Surface Water Supply of the United States, 1925. Part 10: The Great 
Basin. Pp. v+141. 20 cents. Water-Supply Paper 613 : Surface Water 
'Supply of the United States, 1925. Part 12 : North Pacific Slope Drainage 
Basins. B : Snake River Basin. Pp. vi + 271. 30 cents. Water-Supply 

Paper 614: Surface Water Supply of the United States, 1925. Part 12: 
North Pacific Slope Drainage Basins. C : Pacific Slope Drainage Basins 
in Oregon and Lower Columbia River Basin. Pp. vi + 19S. 30 cents. 

Water-Supply Paper 636-B : Suspended Matter in the Colorado River in 
1925-1928. By C. S. Howard. (Contributions to the Hydrology of the 
United )States, 1929.) Pp. ii + 15-44. (Washington, D.C. : Government 
Printing Office.) 

Department of the Interior : U.S. Geological Survey. Bulletin 810-B : 
The Chandalar-Sheenjek District, Alaska. By J. B. Mertie, Jr. (Mineral 
Resources of Alaska, 1927-B.) Pp. ii+ 87-1 39"+ 2 plates. Bulletin 812-B : 
The Kevin-Sunburst Oil Field and other Possibilities of Oil and Gas in 
the Sweetgra,ss Arch, Montana. By Arthur J. Collier. (Contributions 
to Economic Geology, 1929, Part 2.) Pp. iv+ 57-189+ plates 11-18. 30 
■cents. (Washington, D.C. : Government Printing Office.) 

Department of the Interior: U.S. Geological Survey. Profe.ssional 
Paper 15S-B : The Contact of the Fox Hills and Lance Formations. By 
C. B. Dobbin and John B. Reeside, Jr. (Shorter Contributions to 
General Geology, 1929.) Pp. ii + 9-25 + plates 4-5. (Washington, D.C. : 
Government Printing Office.) 

Contribution from the Cettozoic Laboratory of the Geological Survey 
of China and the Department of Anatomy, Peking Union Medical College, 
Peking. Vol. 8, No. 1. Bulletin of the Geological Survey of China. 
Preliminary Note on Additional Sinanthropus Material discovered in 
Chou Kou Tien during 1923. By Prof. Davidson Black. Pp. 15-20+6 
plates. (I’eking.); 

Institut de France : Acad^mie des Sciences. Annuaire pour 1930. Pp. 
390. (Paris : Gauthier-Villers at Cie.) 

University of Illinois Engineering Experiment Station. Circular 
No. IS: The Construction, Rehabilitation and Maintenance of Gravel 
Roads suitable for Modern Traffic. By Prof. Carroll C. Wiley. Pp. 57. 
30 coats. Circular No. 19: Equipment for Gas-Liquid Reactions. By 
Prof, Donald B. Keyes. Pp. 14. 10 cents. (Urbana, III.) 

United States Department of Commerce: Bureau of Standards. 
Research Paper No. 112 : Optical Heterogeneity of a Fused Quartz Disk. 
By L. W. Tilton and A. Q. Tool. Pp. 619-628, 5 cents. Research 

Paper No. 113 : Data on Ultra-Violet Solar Radiation and the Solarization 
of Window Materials. By W. W. Coblentz and R. Stair. Pp. 629-689. 
15 cents. (Washington, D.C. : Government Printing Office.) 
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Catalogues, etc. 

The Nickel Bulletin. Vol. 3, No. 1, January. Pp. 40. (London : The 
Mond Nickel Co., Ltd.) 

Illustrated Catalogue of the Will Day Historical Collection of Cinemato- 
graph and Moving Picture Equipment, for Sale by Tender. Pp. 56 + 24 
plates. (London : Harris and Gillow.) 

Catalogue of Scientific Journals and Transactions of Learned Societies ; 
a Selected List of Books on Travel, Topography, Ethnology, Anthro- 
pology and kindred Subjects ; Books on Economics, Statistical Litera- 
ture and Business, etc. (N.S. No. 2.) Pp. 82. (London : Wm, Dawson 
and Sons, Ltd.) 

Calendar for 1930. (London : Express Letter Service.) 

Eastman Organic Chemicals. List No. 21, January. Pp. 95. 
(Rochester, N.Y. : Eastman Kodak Co.) 


Diary of Societies. 

FRIDAY, February 14. 

Genetical Society (at John Innes Horticultural Institution, Merton), 
at 2.30. — Experiments on PrinMla Sinensis : — Miss de Winton and 
J. B. S. Haldane: Demonstration of the Genetics of Diploid and 
Tetraploid Forms.— Dr. C. D. Darlington : Exhibition of Cytological 
Preparations of the Tetraploid.— Dr. F. W.- Sansome : Exhibition of 
Slides Illustrating Pollen Behaviour in the Tetraploid.— J. B, S. 
Haldane : The Genetics of the Tetraploid. 

Royal College of Surgeons of England, at 4.— B. W. Hey Groves : 
The Hunterian Oration. 

Royal Astronomical Society (Annual General Meeting), at 5.— Presi- 
dent’s Address on the Award of the Gold Medal to Dr. J. S. Plaskett, 
for his Valuable Observations of Stellar Radial Velocities and the 
Important Conclusions derived from them. 

Physical Society (at Imperial College of Science); at 5. — W. E. Summer- 
hays : The Diffusion Constant of Water Vapour.— M. C. Johnson : A 
Method of Calculating the Numerical Equation of State for Helium 
below 6° Absolute, and of Estimating the Relative Importance of Gas 
Degeneracy and Interatomic Forces.— F. D. Smith : The Magneto- 
striction Constant for Alternating Magnetic Fields.— Demon.stration 
by D. Kempson of A Working Model Illustrating the Mosaic Theory of 
the Compound Eye, due to Altenburg. 

Institution of Engineering Inspection (at Royal Society of Arts), at 
5.30.— Prof. A. F. C. Pollard: Optical Aids to Engineering Inspection. 

Royal Society of Medicine (Clinical Section), at 5.30. 

Malacological Society of London (Annual Meeting) (at Linnean Society 
of London), at 6.— H. Watson : (a) On the Anatomy and Affinities of 
Flicatula; (6) On the Central Nervous System of Spondyhis.—J. R. leB. 
Tomlin : Some Preoccupied Generic Names. II. — Dr. F, A. Schilder : 
Remarks on Type Specimens of some Recent C' 2 ///TOidfa.— Exhibit : 
Cyprcea—Ardbica Group. Eggs and Spawn of Terrestrial Molliisca. 

Institution of Locomotive Engineers (Manchester Centre) (at 36 
George Street, Manchester), at 7.— K. W. Wilians : Water-tube Boilers 
Suitable for Locomotives. 

Institution of Mechanical Engineers (Informal Meeting), at 7.— 
G. S. Taylor : Lantern Lecture. 

Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hall, Manchester), at 7.— R. G. Daniels : Common Sense and Nitro- 
cellulose Lacquer. 

Society of Chemical Industry (South Wales Section) (at Technical 
College, Cardiff'), at 7.15. — B. A. Rudge : Timber as a Alaterial of Con- 
struction. 

Institution of Automobile Engineers (Coventry Centre) (at King’s 
Head Hotel, Coventry), at 7.30.— L. H. Pomeroy: The Double-six 
Engine. 

Junior Institution of Engineers (Informal Meeting), at 7.30.— Technical 
Film— The Manufacture of Staybrite and Stainless Steels. 

Institute of Metals (Sheffield Local Section) (at Sheffield University), 
at 7.30.— S. Alatthews : Recent Developments in Measuring Instru- 
ments 

Royal Society of Medicine (Ophthalmology Section), at 8. — F. Moore : 
Unusual Coloration of Sclerotics. — R. Pickard: The Red Bheld and 
Optic Disc Resistance in Glaucoma and Allied Conditions. 

Royal Institution of Great Britain, at 9.— Prof. A. F. Pollard : 
History d Za Mode. 

Royal Aeronautical Society (Yeovil Branch) (at Y'eovil).— Fiight- 
Lieut. H. R. W. Waghorn; The Schneider Trophy Contest of 1929. 

SATURDAY, February 15. 

Royal Institution of Great Britain, at 3.— Rev. G. Cooke: Tonality 
and Expression in Song-Writing. 

MONDAY, February 17. 

ViciOEXA Institute (at Central Buildings, Westminster), at 4.30. — Brig.- 
Genl. H. Biddulph : The Date of Ecclesiasticiis. 

Royal Society, Edinburgh, at 4.30.— Prof. Carl Stqrmer: Do the Wire- 
less Echoes of Long Delay come from Space Outsi le the Moon’s Orbit? 

Royal Geographical Society" (at Lowther Jjodge), at 5.— Lt.-Col. 
R. 0, F. Schomberg : Climatic Conditions in the Tarim Basin. 

Royal College of Surgeons of England, at 5. — R, H. O. B. Robinson ; 
The B6le of Short Circuit Operations in the Treatment of Cholecystitis. 

Institution of Electrical Engineers (Informal Aleeting), at 7.— M. E. 
Fox, W. B. Warrilow, and others: Di.scussion on The Nickel-Iron 
Battery and its Use.s.— E. C. McKinnon and others: Discus.sion on 
The Lead Battery and its Uses. 

Institution OF Mechanical Engineers (Graduates’ Section— London), 
at 7.— W. W. S. Robertson: Strip Rolling Mills and Auxiliary 
Machinery. 

Textile Institute (London Section) (at Barrett Street Schools), at 7.— ■ 
R. J. Steele : Man’s Quest for Fibres. 

Bradford Textile Society (at Midland Hotel, Bradford), at 7.30.— 
W. Hunter : Some Reflections on Wool and its Uses. 
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Institution of Electrical Engineers (Mersey and North Wales— Liver- 
pool— Centre) (at Liverpool University), at 7.30. — Capfc. P. P. Eckersley : 
Broadcasting by Electric Waves (Faraday Lecture). 

Royal Institute of British Architects, at S.~Prof. P. Abercrombie : 

The Thames Valley Preservation Scheme. 

Royal Society of Arts, at 8. — A, B. Searle : Recent Improvements in 
Methods of Briekmaking (Cantor Lectures) (1). 

Institute op Chemistry (Edinburgh and East of Scotland Section) 
(jointly with Society of Chemical Industry— Edinburgh and East of 
Scotland Section) (at North British Station Hotel, Edinburgh), at 8.— 
Prof. A. J. Clark : Drugs Manufactured by the Body. 

Medical Society of London, at 8. — Dr. J, W. Thomson-Walker : En- 
larged Prostate and Prostatectomy (Lettsomian Lectures) (1). 

TUESDAY, February 18. 

Royal Institution of Great Britain, at 5.15. — Sir William Bragg : 
X-ray Determination of the Structure of Cellulose and Similar Sub- 
stances (2). 

Royal Statistical Society (at Royal Society of Arts), at 5.15. — Prof. M. 

Greenwood : The Vaccination Problem. 

Royal Society of Medicine, at 5.30.-- General Meeting. 

Zoological Society of London, at 5.30. — H. A. Gilbert: Exhibition of 
Cinematograph Films of British Birds. — O. W. Richards : The British 
Species of Sphmroceridte (Borboridic, Diptera). — S. Zuckermarm : A 
Rhesus Macaque (Macaca nmlattu) with Carcinoma of the Mouth. — Dr. 
Isabella Gordon : African Fresh- water Prawns of the Species Caridina 
nilotica Roux, with Special Reference to the Nile Basin.— Dr. C J. 
van der Klaaiiw: On the Tympanic Region of the Skull in the 
Megatherium..— Dr. J. R. Baker: The Breeding-season in British Wild 
Mice. 

Illuminating Engineering Society (at 15 Savoy Street), at 6.30. — 
W. H. Villiers : Modern Incandescent Lighting in Kinema Studios. 
London Natural History Society (at Winchester House, E.C.), at 
6.30.— H. R. Hewer: The Colour of Fish and how they change it. 
Institution of Electrical Engineers (North-Western Centre) (at 
Engineers’ Club, Manchester), at 7.-~J, G. ^Veilings and C. G. Mayo: 
Instrument Transformers. 

Institution of Heating and Ventilating Engineers (Associate Members’ 
and Graduates’ Section) (Manchester and District Branch) (at Milton 
Hall, .Manchester), at 7.— F. C. Lant ; Kitchen Equipment. 

Royal Photographic Society of Great Britain, at 7.— Dr. W. Clark : 

The Formation of a Photographic Image. 

Institution of Automobile Engineers (Wolverhampton Centre) (at 
Engineering and Seientillc Club, Wolverhampton), at 7.30.— L. H. 
Pomeroy : The Double-six Engine. 

Sheffield Metallurgical Association (at 198 West Street, Slielfield), 
at 7.30. — H. E. Kershaw : Cobalt Magnet Steels. 

WEDNESDAY, February 19. 

RoYxIl Meteorological Society, at 5.— C. K. M. Douglas : The Cyclonic 
Depressions of November Iti and 23, 1928. — Discussion on memoir by 
Dr. G. C Simpson on The Distribution of Terrestrial Radiation. 

Royal College of Surgeons of England, at 5.— W. McAdam Eccles : 

Anatomy, Orthodox and Heterodox, in Relation to Surgery. 

Royal vStaitstical Society (at Royal Society of Ai*ts), at 5.15. 

Newcomen Society for the Study of the History op Engineering and 
Technology (at Institute of Marine Engineers), at 5.30. — Eng. Capt. 
E. C. Smith : Pioneer Ship.s of tlie Atlantic Ferry. 

Royal Aeronautical Society (at Institution of Electrical Engineers), 
at 6.30.— Dr. W. Georgii and Herr Stamer : Gliding. 

Institution of Electrical Engineers (Sheffield Sub-Centre) (at Royal 
Victoria Hotel, Sheffield), at 7.30.— Sir T. F. Purves : Address. 

Royal Society of Arts, at 8, — Alfred Stevens: Architect, Sculptor, 
Painter. 

Folk-Lore Society (Annual General Meeting) (at University College), at 
8.— Presidential Address. 

Royal Microscopical Society, at 8.— Dr. R. S. Clay and T, H. Court : 
Early Acbromatic Microscopes by James Smith. — D, V. Daran : (a) 
Coincident Images made use of in Mycologieal and Bacteriological 
Works with Reference to Single Spore Cultures ; ( b ) Reflection 

Magnification used for Phy.siological Elxperiraents connected with 
Transpiration; (c) Note on Illuminating Objects for Microscopical 
Examination. 

St. Paul’s EccLEsioLonrcAL Society (at Royal In.stitufce of British 
Architects), at 8.~H. L. Mann : Baptismal Fonts. 

THURSDAY, February 20. 

Royal Society, at 4.30. - Paperi < probably to be read : — A. C. Davies, Prof. 

F. Horton, and E. Blundell : Critical Potentials for the Excitation of 
Soft X-Rays from Iron. -Prof. A. V. Hili : A Thermal Method of 
Measuring the \hiponr Pressure of an Aqueous Solution. ~M. Nottage : 
The Passive State of Adhesion. 

Linnean Society of London, at 5.— Symposium on Lampreys and 
Os traced erms. Speakers: Sir Arthur Smith Woodward, Prof." E. S. 
(aoodrich, Prof. D. S. W.atsoii, Dr. C. Tate Regan, G. R, de Beer. 
Royal Institution of Great Britain, at 5.15.— T. A. Joyce: Architec- 
ture and the ludu.strial Arts of Pre-Spanish America (2). 

Child-Study Society (at Royal Sanitary Institute), at 6.— Miss Muriel 
A. Payne : Homeless Children. 

Royal Pr-njTooRAriiic Society of Great Britain (Colour Group — 
Informal Meeting), at 7.— Discussion on Some Technical and Practical 
A.spects of Colour Pbotograpliy. 

Batley and District Textile Society (at Batley Technical College), at 
7.30. —Dr. A. W. SteveiLson; Testing of Textiles. 

Institution of Electrical Bn<iineer.s ( Iri.sh Centre— Dublin) (at Trinity 
College, Dublin), at 7.45. — B. A. G. Cburcber and A. J. King: The 
Analy.sis and Measurement or the Noise emitted by Machinery. 

Chemical Societv, at 8. — Prof- T. M. LowTy and G. Jessop : The 
Properties of the (Jhlorides of Sulphur. Part III. Dielectric Constants. 
Part IV. Density and Surface Tension.— G. A. C. Gough and. H. King: 
Trypanocidal Action and Chemical Constitution. Part IX. Aromatic 
Arsinic Acid.s Containing an Amide Group. 
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Royal Society of Tropical Medicine and Hygiene, at S.15. — Dr. V. B. 
Wigglesw'orth : Some Notes on the Physiology of Insects related to 
Human Disease. 

British Institute of Radiology, at 8.30.— Dr. A. E. Barclay : Mechanism 
of Swallowing. — Dr. J. P. Maxwell : Osteomalacia and Foetal Rickets. — 
Dr. J. Muir :' The Irritable Colon. 

Royal Aeronautical Society (Coventry Branch) (at Coventry). — Flight- 
Lieut. H. R. W. Waghorn : The Schneider Trophy Contest of 1929. 

Royal Aeronautical Society (Yeovil Branch) (at Yeovil). — Squadron- 
Leader J. J. Breen : The Westland Wapiti in Iraq. 

Society of Chemical Industry (South Wales Section) (at Newport).— 
D. Griffiths ; Tinplate Industry. 


FRIDAY, February 21. 


I Textile Institute (Lancashire Section) (at Textile Institute, Manchester), 
at 1.13.— J. Smeaton : Textile Specltications and their Preparation. 
Association of Economic Biologists (in Botany Lecture Room, Imperial 
College of Science and Technology), at 2.30.— Dr. W. R. Thompson: 
Biological Control of Injurious Insects and Weeds. 

Geological Society of London (ilnnual General Meeting), at 3.— 
Presidential Address. 

Medical Officers of Schools Association (Annual General Meeting) 
(at 11 Ohandos Street, W.l), at 5. — Dr. G. E. Friend : Some Notes on 
the Value of Clinical, Dietetic, and Physical Records in Public Schools 
(Presidential Addre.ss). 

Royal Society of Medicine (Balneology Section), at 5.— Dr. J. B. 

Burt and others : Discussion on Bath Reaction in Spa Treatment. 
British Institute of Radiolog y (Medical Meeting), at 5.— Radiology in 
Gastrointe.stinal Diseases. 

Royal College of Surgeons of England, at 5.— E. R. Flint : The 
Association between Gall Bladder Lesions and Hepatitis in the Human 
Subject. 

Society of Chemical Industry (Liverpool Section) (jointly with Man- 
chester Section) (at Liveiqjool University), at 6.— J. Twomey : Flour 
Milling. 

North-East Coast Institution of Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 6. — Rear-Admiral W. 
Scott Hilf: Powdered Coal for Ship-PropuLsion. 

Institution of Mechanical Engineers (Annual General Meeting), at 6. — 
■Annual Report; Discussion on Sixth Report of the Steam-Nozifles 
Research Committee. 

Institution of Electrical Engineers (London Students’ Section), at 
0.15.— S. H. Hart: Paper-insulated Power Cables. 

Textile Institute (London Section) (at Chemical Society), at 6.45. — 
F. L. Goodall : Diagnosis of Colour Faults in Finished Goods. 

Bedson Club (at Armstrong College, Neweastle-upon-Tyne), at 6.30. — 
Sir James Walker: Kolbe’s Electrosynthesis (Bedson Lecture). 

Royal Photographic Society of Great Britain (Pictorial Group- 
Informal Meeting), at 7.— R. H. I.awton : Pictorial Essentials. 
Geologists’ Association (North-East Tjancashire Group) (at Biaekbum 
Technical College), at 7. — Miss E. J. Wooff: A Vi.sit to East Sutherland. 
Junior Institution or Engineers, at 7.30.— E. P. S. Gardner: The 
Application of Electric Welding to the Erection and Strengthening of 
Steel Structures. 

Royal Society of Medicine (Obstetrics and Electro-Therapeutics 
Section^), at 8. — Special Discussion on The Position of Radium in 
Treatment of Gynecological Conditions. Openers : M. Donaldson and 
S. Dodd, Obstetrics ; Dr. A. E. H. Pinch and Dr. J. E. A. Lynham, 
Electro-Therapeutics. 

Royal Institution of Great Britain, at 9. — J. B. S. Haldane: 
Principles of Plant Breeding 

Socif-ty of Dyers and Colourists (Manchester Section) (at IMancheater). 
—Prof. MeSwiney : The Problem of the Fastness of Dyes to Perspiration. 

SATURDA Y, February 22. 

Geoloolsts’ Association (in Natural History Museum, South Kensington), 
at 2.30. — Dr. W. D. Lang: Demonstration of Paleontology and the 
Public. 

North of' England Institute of Mining and Mechanical Engineers 
(Newcastle-upon-Tyne), at 2.30. 

Essex Field Club (at West Ham Municipal College), at 3.— Celebration 
of 50th Anniversary. 

Royal Institution of Great Britain, at 3.— W. Eothenstein : Nineteenth 
Century Painting in France and England (1). 

Oxford University Junior Sctenttfig Club. — E xhibition Meeting. 

PUBLIC LECTURES. , ' 

SATURDAY, February 15. 

Horniman BIuseum (Forest Hill), at 3.30.— Dr. C. Ainswortli Mitchell : 
Tell-tale Inks, 

ilONDAF, February 17. 


University OF Leeds, at 8.30.— S. C. Kaines Smith: Aspects of Italian 
Painting. (Succeeding Lectures on Feb. 24 and Mar. :t) 

TUESDAY, FEBmjMiY 

Gresham College, at 6- — W. H. Wagstaff: Geometry. (Succeeding 
Lectures on Feb. 19, 20, and 21.) 

WEDNKSDA 7, Fehuuary 19. 

Belfast Museum, atS. — Miss W. J. Sayers: The Dispersal of Set'ds. 


FRIDAY, February 21. 

King’s College, at 5.30— Sir Reanell Rodd : Survivals of Ancient Myth 
in Modern Greek Folk-lore. 

Surveyors’ Institution, fit 5.30. — R. A. Watson Watt : What is wrong 
with Wireless"/ (Lecture in connexion with Insiittition of Professional 
Civil Servants.) 

SATURDAY, February 22. 


Horniman MtfsEUM (Forest Hill), at 3.:10. 
in the Middle Ages. 


-:\liss {. D. Thornh^y : Sanctuary 
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Education for Environment.^ 

T" TNTIL a few years ago the various local govern- 
^ ments in British' Africa could justly have 
been accused of indifference to the educational 
needs of the native peoples committed to their care. 
Within the past few years, however, these same 
governments have given welcome evidence of their 
growing belief in education as the principal factor 
in the development of the capacities of the African 
peoples, and the need for supplementing the work 
of the various missionary bodies in the field of 
education. They have been given much encourage- 
ment in their efforts to improve native education 
by the Advisory Committee on Education in the 
Colonies, which from its inception has had at its 
command the services of Major Hanns Vischer, 
who combines a genuine enthusiasm for education 
with an almost unique knowledge of the peoples of 
Africa and a sympathetic understanding of their 
needs. Equally important has been the stimulus 
given to educationists in Africa by Mr. Ormsby- 
C4ore, Mr. Jesse Jones and his associates, and the 
members of the Hilton- Young Commission, all of 
whom have visited Africa within the past six years. 

In addition to the encouragement and stimulus 
from without, local governments find they are being 
urged from within to increase the educational 
facihties for the natives. The natives themselves 
are almost clamorous in their demands for educa- 
tion, particularly ^ education by the book ^ just 
as in India, since the capacity to read and write in 
the language of the dominant whites gives those 
who possess it a comfortable feeling of superiority 
over those who do not, especially as it carries with 
it the possibility of clerical or other semi-pro- 
fessional work for government or for the trading 
community, and this work is the best paid. 

In striking contrast to the thirst for instruction 
exhibited by the Africans is the comparative in- 
difference of the adult members of the white- 
settled communities in tropical and sub -tropical 
Africa to the educational needs of white children. 
In Kenya, Tanganyika, Kyasaland, Northern Rhod- 
esia and Southern Rhodesia, there are many white 
children who are receiving practically no formal 
instruction at all, with the inevitable result that 
in each of these territories there is growing up a 
class of illiterate whites. If this state of affairs is 
not soon ended, each of ' these territories will have, 

' its own, ‘ poor white ’ problem, a problem which, is 
. akeady intense in the Union of South Africa and 

^ Southern Rhodesia. Report of the Education Coimnission. Fp. 
ii-|-187. (Cape Town ; CVipe Tirng.?, Ltd., 1929.) 
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is causing much anxiety to the Union Government, 
for the 'poor white’ is an unemployable; too 
ignorant and incompetent to be worth employing 
in a skilled capacity, but cursed with a superiority 
complex which prevents him from seeking emploj’’- 
ment in occupations regarded as only fit for blacks. 

Even those white parents in these territories who 
do send their children to the schools provided by 
the Government or voluntary bodies are almost 
without exception uncritical of the instruction 
given. They are apparently pathetically content 
that such instruction should be almost identical 
in form and substance wdth that which is provided 
in the schools in Great Britain. The majority of 
these white children wdll probably never leave 
Africa, essentially an agricultural continent, only a 
very few will proceed to a university, but their 
school studies are almost exclusively literary, more 
so than in the average grammar school in Great 
Britain, divorced from the realities of their en- 
vironment and more likely to engender distaste for 
African life than to inculcate an intelligent apprecia- 
tion of the significance of Africa in world economics 
and politics or a sympathetic understanding of its 
peoples, without both of which the assumption of 
leadership by the white minorities in Africa is an 
impertinent presumption. 

World opinion now demands that the whites in 
Africa should equip themselves for leadership. An 
essential part of this equipment is the capacity to 
adapt themselves to the changed order of things. 
The exploitation of the Africans by the immigrant 
races is no longer condoned by most of the govern- 
ments in Africa. The prosperity of the whites has 
to be based on something other than the misery of 
the blacks. It can be attained by the develop- 
ment of the other natural resources of the con- 
tinent. The development of these resources, 
animal, vegetable, and mineral, is obviously depend- 
ent upon the quality of the co-operation between 
the Africans and the whites, and this in turn is 
determined by the " right adjustment between the 
developing human organism and its surroundings ” 
(Sir Eichard Gregory’s definition of education), 
whether the human organism be white or black. 

The school, it is true, is only one of the many 
forces at work to secure this adjustment ; but it 
can be made the most potent of them all, if it pro- 
vides " an education that works and moves entirely 
amid the facts and circumstances which make up 
the texture of life for its pupils ”, the aim set forth 
in the recent published report of the Education 
Commission, which was appointed at the beginning 
of 1929 by the Governor of Southern Rhodesia, Sir 
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Cecil Rodwell, to inquire into the present system of 
education, other than native education, of that 
colony. 

This Commission surveys with admirable clarity 
and understanding the facts and circumstances of 
the life of the wFite-settled community in Southern 
Rhodesia. The white colonists, mainly of British 
stock, comprise less than 5 per cent of the total 
population, but they are the dominant political 
power. The natives are docile and intelligent. 
The Asiatic element in the population is very small 
as compared with that in the Union of South Africa 
or Kenya, and there is no Arab slave tradition as 
in eastern Africa. It is a country of known great 
natural resources, both agricultural and mineral, 
and still greater possibilities. It enjoys a fine 
climate. It is situated in the midst of other great 
productive areas and is across the main lines of 
communication of the southern part of Africa. Its 
political, economic, and social development is 
bound to exert a powerful influence on such de- 
velopment in other African colonies. Also, since 
the determining factor in this development will be 
the white minority, it is all-important that this 
white minority should be provided with an educa- 
tion which wdll fit it for its great responsibilities. 
" In a community of w’-hite people set amidst a 
great black population ”, says the Commission, 
“ the obligation to give every white child the most 
complete education which he is capable of receiving 
must be accepted at whatever cost.” 

The Commission considers that the main per- 
manent objectives which a system of education 
for the white community in Southern Rhodesia 
must have in view are : 

1. “ The continuance in full strength of the 
European inheritance.” 

2. The erection and maintenance of “ a com- 
munity that will be, in every aspect of its life, char- 
acteristically Rhodesian ”. 

3. The development in the youth of the country 
of " the moral stamina to overcome the strong and 
subtle influences which, in a mixed society like 
that of Rhodesia, are constantly at work to sap the 
energies and weaken the moral tenacity of the 
privileged European ”. 

4. “ The development and wise use of the great 
natural resources of the country.” 

Eor the attainment of the first objective the 
Commission regards it as essential that not only 
teachers, but also other educating agencies, must 
continue to come from Europe, particularly from 
Great Britain, for this will ensure that the common 
store of achievement in literature and art and the 
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general apparatus of civilised life will be drawn 
directly from the source, to provide for those born 
in a hitherto barbarous land such as Southern 
Rhodesia “ the best substitute for that rich back- 
ground of long-established civilisation which is the 
unconscious inheritance of every child in an older 
community As regards the second objective, 
the Commission lays emphasis on the educative 
value of the study of the natural life of Rhodesia, 
its plants, animals, insects, climatic phenomena and 
so forth ; the life of the natives which so intimately 
and subtly concerns the welfare of every child ; the 
main industries ; the history of African settlement ” . 

Regarding the third objective the Commission 
refers to the danger of moral degeneration which 
threatens the youth of a country, where the services 
of others are so easily come by, and where the labour 
that serves the first needs of life is apt to be de- 
spised as menial and dishonouring It recom- 
mends strongly that the expert aid of psychologists 
should be enlisted to investigate the influences on 
the life of white children through their many con- 
tacts with the native peoples, particularly in con- 
nexion with the attitude of the former to the latter. 
The fourth objective will be best attained, it be- 
lieves, by the multiplication of centres to provide 
facilities for training skilled workers, and better 
and more systematic co-operation between the 
schools on one hand and organised industry and 
the technical departments of Government on the 
other. 

There follows a critical survey of the existing 
facilities for the education of the whites in Southern 
Rhodesia. Various recommendations are made for 
the improvement of the system. Southern Rhod- 
esia is warned of the dangers of parochialism in 
education, and in particular is advised to lose no 
opportunity for friendly and fruitful co-operation 
with the Union of South Africa. Equally im- 
portant are the suggestions made for the co-opera- 
tion of parents with school authorities . The tendency 
on the part of parents to regard teachers as a class 
apart, and schools as institutions with no links with 
the homes of the scholars, is not uniquely a Southern 
Rhodesian phenomenon : it is almost universal. 
In this connexion the Commission's suggestion, that 
one means of promoting co-operation between 
parents and the education authorities would be by 
designing better home-tasks for pupils, merits the 
most careful consideration in Great Britain. 

This is by no means the only need Southern 
Rhodesia and Great Britain have in common. 
Where secondary schools exist in any British colo- 
nies, they appear to be based on home models, that is 
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to say, the school curricula are designed to meet 
the needs of the universities to which only a very 
small proportion of secondary school scholars will 
proceed. Parents and the public generally con- 
done this, the former because they lack the courage 
to resist the demand by employing bodies for the 
stereotyped educational hall-marks prescribed by 
universities. The needed change will only be 
brought about, as the Commission states, by the 
public realising that Secondary schools should be 
regarded as the final stage of school education for 
the many rather than as the preparatory stage for 
the few The need in all countries of the Empire 
is for the provision of a variety of secondary courses 
of equal status, not '' one selected body of studies 
having a traditional pre-eminence over others, any 
more than it can be regarded as the exclusive privi- 
lege of a select class ”. In any course, however » 
the Commission strongly recommends the inclusion 
of manual training and general science subjects, 
including biology. What is surprising is the re- 
action of the Commission to the suggestion made by 
certain witnesses that some provision should be 
made in the white schools for the study of native 
languages. The Commission says quite definitely 
that “ the advantage to be gained from the intro- 
duction of native languages as a school study is not 
sufficiently great to justify the encroachment that 
would be involved on the time available for other 
studies ”. 

A chapter of the report is devoted to agricultural 
education. Comparatively little has been done 
in Rhodesian schools to develop interest in the 
problems and the life of the countryside, and to 
produce what may be called rurai-mindedness." 
This the Commission attributes mainly to the fact 
that primary education in the Colony has been 
dominated by secondary education, and the second- 
ary schools have been developed under teachers 
whose own education and training have been in the 
main on purely academic lines But Rhodesian 
parents also object to their children “ digging and 
hoeing ", or doing any other form of manual work, 
since such occupations are regarded as ' Kaffir ' 
work, too degrading for whites. The result in 
Rhodesia as elsewhere is the progressive migration 
of the rural population to the towns. 

The staffing of the white schools in Rhodesia is 
adequate to the extent of generosity, but there is 
an undue proportion of untrained teachers, parti- 
cularly in the secondary schools. This the Com- 
mission regards as a grave defect . It considers that 
both a university degree and training are essential 
for secondary school work, and backs its opinion 
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by the specific statement that the proportion of un- 
trained teachers among the inefficient teachers is 
very much higher than the proportion of untrained 
teachers in the service as a whole. This opinion is 
valnabie, for it gives added authority to those 
members of the Colonial Office Advisory Committee 
on Education who have, for some years past, advo- 
cated the provision of professional courses, prior to 
appointment, for those graduates from British uni- 
versities who wish to enter the education services 
in the Colonies. A. G. Chitech. 


The Philosophy of Spinoza and Leibniz. 
The Philosophy of S^nnoza : The Unity of his 
Thought. By Richard McKeon. Pp. ix + 345. 
(New York, London and Toronto : Longmans, 
Green and Co., Ltd., 1928.) 25^. net. 

S^nnoza. By Prof. Leon Roth. (Leaders of 
Philosophy Series.) Pp. xvi+250. (London: 
Ernest Benn, Ltd,, 1929.) 125. M, net. 

Leibniz. By Prof. Herbert Wildon Carr. (Leaders 
of Philosophy Series.) Pp. vi +222. (London : 
Ernest Benn, Ltd,, 1929.) 125. Qd. net. 

T he new series of publications which, under the 
title of ''Leaders of Philosophy’', is being 
edited by Prof. J. L. Stocks, ought to supply a 
want which has long been felt. It is true that 
certain of the volumes contained in Blackwood’s 
“ Philosophical Classics ”, such as Adamson’s 
monograph on " Eichte ” and Groom Robertson’s 
on " Hobbes ”, are in their way unique and of per- 
manent value ; but they were written nearly fifty 
years ago, and the last half-century has been par- 
ticularly fruitful in historical and critical work 
respecting all the philosophical systems that have 
influenced w^estern thought. There is, therefore, 
ample room for such a set of volumes as Prof. 
Stocks contemplates ; and with those that deal 
•with Spinoza and Leibniz, the two greatest meta- 
physical thinkers of the pre-Kantian period, the 
new series appropriately makes a start. 

At first sight, it is true, the individualism of 
Leibniz would appear to be diametrically anti- 
tlietical to the iiniversalism of Spinoza. But, as 
Prof. Roth points out, when it comes to a detailed 
■woiidng out of the two systems, the opposition 
tones down, and the similarities are at least as 
striking as the contrasts. Prof. Roth instances 
Leibniz’s theories of soul, of pre-established har- 
mony, of liberty, of perfection, as depending on 
s|)ecific features in Spinoza’s doctrine ,* and he 
refers to the caidinal notion of activity (e 55 e== 
agere) as being already involved in Spinoza’s view | 
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of modal being. He might, however, have gone 
further, and have shown that in the end both 
thinkers were confronted with precisely the same 
crucial issues. 

Prof. Carr’s account of the historical back- 
ground of Leibniz’s career, as also of the intellectual 
world of the last half of the seventeenth century, 
is extraordinarily well done, and forms a most 
fitting introduction to the later study. In setting 
forth the various aspects of Leibniz’s philosophy, 
there is room for considerable difl’erence of em- 
phasis, if not of interpretation. For, although the 
philosophy is in itself essentially systematic, yet 
Leibniz himself left no single systematic exposition 
of it, and a connected view can only be obtained by 
drawing together what was put forward in de- 
tached letters and papers and essays. Prof. Carr 
justly lays stress upon the characteristics of unity 
and activity as defining for Leibniz the notion of 
real existence. In contradistinction from the dis- 
creteness of a physical atom, consisting of partes 
extra partes, the unity of a real existent was the 
unity of an internal variety ; and, in contra- 
distinction from ' moving force its activity was 
an ' implanted principle of change and persistence 
involving effort, conatus, and that without external 
stimulus. In other words, a real existent, or 
monad, was essentially^ psychical in character. 

It was, how^ever, by the help of a further con- 
sideration that Leibniz was enabled to advance 
from this fimdamental conception to the thought 
of an infinite plurality of monads — the considera- 
tion, namely, that psychical activity^ caimot be a 
mere flowing forth of unimpeded energy- , because 
this would give no more manifestation of itself 
than would an elastic force which met with no 
resistance. Accordingly, a monad must be both 
active and passive : active, in order to exist at all ; 
.passive, in order to, exist as an individual and to 
manifest itself as a centre of activity. Hence the 
existence of one monad presupposed that of a 
world of monads with which it, was in some way in 
relation, otherwise its unity^ would be impossible. 

I think it is because -Prof. Carr makes no, reference 
to the, .jpassive side, of the monad’s nature that 
Leibniz’s philosophy?', as, he presents it, appears to 
be even more lacki,iig in ,coherence than it really is. 
For it was, just this element of ; passivity, of. limita- 
tion, of fiiiitude, , that Leibniz, fixed upon do ex- 
plain the ai3pearance, in the life of the more 
developed monads, of tlie phenomenal world of 
sense-experience. In so far as the monad is pass- 
ive, its representations are, he argued, obscure and 
confused, and what is obscure and confused seems 
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to it foreign, other than itself ; seems, that is to 
say, to be external and material. In brief, it was 
owing to the element of passivity in the constitu- 
tion of the human mind that what is in truth non- 
spatial appears to us as extended. All this im- 
portant side of Leibniz’s teaching Prof. Carr leaves 
untouched. 

The volume by Prof. Roth is an able and 
scholarly piece of work, admirably adapted for 
those who are begimung the study of Spinoza. It 
is divided into three parts, dealing respectively 
with Spinoza’s life and general outlook, his philo- 
sophy, and his place in the history of thought. 
Emphasising the fact that it was primarily as a 
moralist, bent on ascertaining the true goal of 
human endeavour, that Spinoza embarked upon 
metaphysical inquiry, Prof. Roth unfolds with 
singular lucidity and well-balanced judgment the 
main results of the quest. Nothing could be better 
in their way than the chapters that expound 
Spinoza’s view of human beings as parts of Nature 
and the three grades which he distinguished of 
knowledge and conduct. Where I thinl?: the author 
has been less successful is in his treatment of the 
metaphysical foundation of the whole system. For 
bringing out the real significance of the meta- 
physic, it seems to me to be necessary to take 
account of the logical method that was being pur- 
sued ; and, in particular, to be clear that it was 
with the notion of reason and consequent, and 
not with that of cause and effect as ordinarily 
understood, that Spinoza was proceeding. More- 
over, it is unfortunate, so far as his exposition is 
concerned, that Prof. Roth seems unable to make 
up his mind as to whether what he calls a recent 
gloss ”, which identifies what Spinoza described as 
' extension ’ with physical energy, is justifiable or 
no, because the interpretation of the metaphysic 
depends to a large extent on which of these views 
is .taken.. 

Dr. McKeon’s book is planned on a more 
ambitious scale than Prof. Roth’s, and makes 
greater demands on the reader. It is evidently the 
work of one who has laboured long and meditated 
much upon the philosophy wLich it seeks to exhibit 
as a unified whole. The chapter, for example, on 
Spinoza’s attitude towards experimental science is, 
in itself, a valuable contribution to Spinoza litera- 
ture, and the account it contains of the controversy 
with Boyle ought to remove several prevalent mis- 
apprehensions. So, too, in treating of Spinoza’s 
doctrine of the passions, and of the function of the 
intellect in respect to the passions, the author has 
conscientiously striven to bring out the essential 
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things and to play the part of a faithful expositor. 
Again, however, the least satisfactory portion of 
the work is that which handles the metaphysic. It 
is true Dr. McKeoii , gives due prominence to the 
conception, fundamental for Spinoza, that while 
each finite thing is conditioned to exist and to act 
by another finite thing, which is its cause, and this 
again by another, and so on ad infinitum, yet all 
these finite ' modes ’ depend upon an ultimate 
ground in such a way that without it they can 
neither be nor be conceived. Unhappily, however, 
in this context a serious printer’s error has been left 
uncorrected on p. 192, which altogether obscures 
the sense of the important quotation from “Ethics ”, 
i. 17. But there is no adequate discussion of the 
notion of Substance, or of the relation of the 
' modes ’ to Substance. 

In point of fact, it is impossible to make clear 
the metaphysic of either S|)inoza or of Leibniz 
except by a critical treatment ; mere exposition 
is not enough. For the truth is that in the writings 
of both of them two inconsistent conceptions of 
infinite or ultimate being are struggling for expres- 
sion ; and the exigencies of their thinking occasion 
repeated oscillation between these two conceptions. 
Spinoza, wnrking on one hand with the principle 
omnis determinatio est negatio, conceived of Sub- 
stance as purely indeterminate being, being in 
respect to which any positive characteristic would 
infringe its absoluteness ; and then Substance was 
for him simply the unconditioned, that which must 
be in each particular ' mode but in which the 
particular ' mode ’, as particular, could not be 
contained. On the other hand, worldng with the 
principle that each finite ' mode ’ expresses the 
infinite in a definite and determinate manner, he 
conceived of Substance as e7is realissimnm, the 
sum of positive reality, and it is this conception 
which Dr. McKeon and Prof. Roth ascribe to him. 
But the two conceptions are obviously incom- 
patible ; and, whichever alternative be selected, it 
is clear that the particularit}^ of finite ' modes ’ is 
left without a ground. 

Similarly in the case of Leibniz. On one hand, 
in accordance with the principle of continuity and 
with the notion of a graduated scale of existents, 
God was for him, as . Prof. Carr explains, the 
'supreme Monad’, the culminating term in the 
series of monads, although manifestly the differ- 
ence between the ‘ supreme Monad ’ and any 
finite monad can no longer be a difference of degree 
only, as that between the other members of the 
series had been declared to be. On the other hand, 
however, if each monad is essentially an individual, 
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and if individuality is dependent on the passive, 
Jimiting element, it is evident that God, as actus 
purus, as wholly devoid of passivity, cannot be a 
member of the series of monads, in the sense in 
which the term ' monad ’ had been originally de- 
fined. For God then becomes what Leibniz him- 
self once said a monad without passivity would be, 
'' a deserter from the general order Accord- 
ingly, we get the theory of a transcendent supra- 
mundane deity, who calls the world of monads 
into existence by an act of will, although what 
it is that converts the ideas of them in the 
mind of the deity into actual existents remains, 
from the necessity of the case, an inexplicable 
mystery. And, indeed, as though conscious of this 
|)erplexity, Leibniz is not seldom to be found 
hinting at yet another view, according to which 
God is the source of all monads, that proceed from 
him by ‘ ^ a sort of emanation as we produce our 
thoughts ” ; and then, while it is true the word is 
retained, the doctrine of monads would appear to 
have vanished, and that of deus sive natura to have 
taken its place. 

In fine, it has to be said that while Leibniz’s 
philosophy undoubtedly contains features which 
are in advance of anything contained in the 
“ Ethics ”, features that make for a more concrete 
conception of the world of existing realities, it 
proceeds largely by the help of like abstractions, 
and terminates in difficulties similar in kind to 
those which beset the path of Spinoza. 

G. Dawes Hicks. 


Geometry of N Dimensions. 

An Introduction to the Geometry of lA Dimensions, 
By Prof. D. M. Y. Sommerville. Pp. xvii + 196. 
(London: Methuen and Co., Ltd., 1929.) lOs. 
net. 

I T needs courage to produce a text-book on the 
geometry of N dimensions. The subject is 
not unduly difficult to those who take an interest in 
it, but most people have deeply seated prejudices 
which prevent them from taking it seriously into 
consideration. One of the pioneers, Schlafli, in 
spite of his reputation in other branches of mathe- 
matics, failed to secure publication for his valuable 
memoir on hyperspace, and in fact it did not appear 
in full until after the author’s death and fifty years 
after it was written. 

Let us examine the prejudices that are responsible 
for such obstruction, and consider how far they are 
j ustifiable. The crudest form of prejudice is what 
may be called the ' common-sense ’ opinion that as 
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space cannot have more than three dimensions, any 
consideration of hyperspace is obviously nonsense. 
This opinion is due to a misapprehension as to the 
nature of the science of geometry, which certainly 
started as a form of surveying or ' earth-measuring 
but even in the time of the ancient Greeks had 
developed into a semi-abstract science, to be deduced 
from a limited number of definitions and axioms. 
We use the word semi-abstract rather than abstract, 
because in the time of Euclid, and for more than two 
thousand years after him, it was supposed that the 
axioms w^ere self-evident truths about the real 
world. Only one axiom, that concerning parallels, 
appeared to fall short of the high standard of the 
others. No one doubted its truth, but it was 
scarcely self-evident. Many attempts were made 
to prove it, but all failed, and at last it was realised 
that a logical system of geometry (non-Euclidean) 
could be constructed by starting with the denial of 
the parallel axiom. This was the starting-point for 
further progress, and by slow degrees it was recog- 
nised that there are an unlimited number of different 
kinds of geometry, each based on a certain set of 
axioms, which were really more or less arbitraiy 
assumptions. Moreover, the terms used in these 
geometries, such as straight line and plane, are not 
really fully defined ; all that we know about them is 
that they are assumed to have the properties stated 
in the axioms. 

Geometry, then, is a sort of mental game played 
with an arbitrary set of rules, and by varying the 
rules we can get different kinds of geometries. By 
varying only the parallel axiom we get non- 
Euclidean geometry of three dimensions ; by 
varying only another axiom we get Euclidean 
geometry of four or more dimensions, with which 
Prof. Sommerville’s book is concerned. Of course 
we could also vary two or more axioms at once, 
giving for example non-Euclidean geometry of four 
dimensions. 

Even when all this is recognised, it is still felt by 
many that hypergeometryj in spite of its logical self- 
consistency, is rather an unprofitable subject of 
discussion, like the medieval schoolmen’s topic of 
how many angels could stand on the point of a pin, 
which, it should be remembered, had to be argued 
in strict conformity with the rules of logic from 
certain assumed premises. Many scientific workers 
cannot escape from the opinion that hypergeometry 
can have no application to the geometry of the real 
world and caimot possibly have any application to- 
physics or other branches of science. Well, they 
are wrong. Hypergeometry can be employed to 
discuss the properties of a cubic surface in three 
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dimensions, just as three-dimensional geometry can 
be employed to discuss the properties of a quartic 
curve in two dimensions. The bitangents of such a 
curve, as Geiser showed, can with advantage be 
considered as the projections of lines on a cubic 
surface. Segre and other Italian mathematicians 
showed how, in an analogous way, a cubic sur- 
face can be considered as the projection of a four- 
dimensional configuration. 

These researches have been brought within reach 
of English readers by Prof. Baker’s '' Principles of 
Geometry ”, vol. 4, in which he gives illustrations of 
the utility in geometry of the consideration of space 
of higher dimensions, especially of four and five 
dimensions. As for physics, the importance in 
relativity of one particular kind of non-Euclidean 
geometry (Riemannian) is now widely recognised. 
Beginners in wave mechanics naturally assume that 
the three dimensions required in Schrodinger’s 
theory of the motion of a single particle are the | 
three dimensions of ordinary space, but as soon as 
we come to the case of two particles six dimensions 
are required. Possibly this fact is not generally 
recognised. As Eddington remarks, Schrodinger’s 
theory is now enjoying the full tide of popularity, 
partly because of intrinsic merit, but also, I suspect, 
partly because it is the only one of the three that is 
simple enough to be misunderstood ”. Many prob- 
lems in thermodynamics require a number of 
dimensions (or degrees of freedom) exceeding three. 
Coming to other sciences, R. A. Fisher’s “ Statistical 
Methods for Research Workers”, a book addressed 
to biologists and others, is partly based on a use of 
the geometry of hyperspace. The vagueness in the 
undefined terms of abstract geometry, which at 
first appears such a defect, is in fact an advan- 
tage, for it enables the science to be applied to 
entities which are very different from those con- 
sidered in ' earth-measuring ’. 

After so lengthy a justification of the study of 
h 3 rpergeometry, the discussion of the details of Prof. 
Sommerville’s treatment must be very brief. Of 
the three main branches of hypergeometry, metrical, 
projective, and differential, he deals fairly fully with 
the first and less fully with the second, possibly in 
view of Baker’s treatment mentioned above. The 
third aspect is not dealt with here, presumably 
because of the full treatment that it has received in 
connexion with relativity. , - 

Prof. Sommerville’s first four chapters explain the 
fundamental ideas of incidence, parallelism, perpen- 
dicularity, and angles between linear spaces.' Then 
follow two chapters on analytical geometry, .pro- 
j ecti ve ai ) d metrical , The remaining four chapters, 
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perhaps the most attractive part of the book, deal 
with regular figures in hyperspace, corresponding to 
the ordinary regular solids. As a parting word to 
those who are still afraid that the subject is too 
abstract, we may mention that there are sixty 
diagrams and several references to sets of models. 

H. T. H. PlAGGIO. 


Scientific Prospecting-. 

Applied Geophysics in the Search for Minerals, By 
Prof. A. S. Eve and Prof. D. A. Keys. Pp. 
x+253. (Cambridge : At the University Press, 
1929.) 12s. 6d. net. 

T he location of mineral deposits and structures 
associated with the formation of minerals by 
their deformation of natural and artificial fields of 
physical force is a comparatively recent branch of 
geophysics, having its origin mainly in the economic 
requirements created by the War, and owing much 
of its development to the methods evolved during 
the War for the detection of unseen bodies. The 
literature describing the various methods and 
apparatus used consists mainly of scattered papers 
in technical journals. Notable attempts to co- 
ordinate this mass of material have been made by 
Ambronn, in his book on applied geophysics, trans- 
lated from the original German by Dr, M. C. Cobb 
(“ Elements of Geophysics ” ; see Nature, July 13, 
1929, p. 52), and by the American Society of Mining 
and Metallurgical Engineers in the symposium 
“ Geophysical Prospecting, 1929 ”. The former 
work outlines the early history of applied geo- 
physics and is a mine of information on related 
literature, but is written rather for the specialist 
than the general reader. The latter work is a 
collection of essentially specialist papers on details 
of procedure and practical work. 

In the present work. Profs. Eve and Keys have 
attempted to produce a concise and reasonably 
detailed text-book on applied geophysics, suitable 
for physicists, geologists, and mining engineers— in 
short, for all who may in their practical work require 
a fairly complete knowledge of this subject. It 
may be said that they have most decidedly suc- 
ceeded in their difficult task. They have carefully 
steered between the dubious imaginativeness of the 
‘ popular ’ account, and the bleak inhospitality of 
the 'specialist’ exposition, and have produced a 
sound, well-balanced treatise. The engineer or geo- 
logist who is not thoroughly familiar with physical 
principles can yet derive a good working knowledge 
of these geophysical methods, and obtain a well- 
reasoned assessment of the relative applicability 
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of each method to a particular problem. On the 
other hand, no difficulties are shirked, so that 
the physicist can obtain a correct insight into the 
basic principles underlying each method, and a 
satisfactory treatment of the methods and apparatus 
employed. Where he wishes for further enlighten- 
ment, he is referred to extant papers written by 
specialists. In this latter respect, however, the 
bibliographical references are not quite so extensive 
as could be wished, but further references appear at 
the end of the book. 

The first fifteen pages of the volume are devoted 
to an introduction containing a sketch of the history 
and principles of geophysical methods as applied to 
the location of minerals, and reveal the essentially 
practical outlook of the authors. In Chap. ii. 
(pp. 16-52) magnetic methods are discussed, and a 
very lucid account presented of the principles and 
apparatus employed. Chap. iii. (pp. 53-111) is 
concerned with electrical methods, and more 
particularly with earth-resistivity measurements, to 
which the authors have given especial prominence 
based on their own field tests. Their treatment of 
the potential methods is rather scanty, and would 
bear amplification in view of the amount of material 
available. On the other hand, in Chap, iv., which 
deals with electromagnetic methods wherein the 
variations in the electromagnetic field are measured 
by means of search-coils, the authors have within 
the scope of 37 pages presented by far the best 
review of these methods that has yet appeared. 
The vital problem of the elliptic polarisation of the 
field due to phase differences between the con- 
stituent electromagnetic vectors is boldly dealt with. 
Chap. V. (pp. 149-182) details the gravitational 
method, and, whilst thoroughly sound, would be 
improved by a few examples of the theoretical 
effects due to various simple types of structure and 
more details of quantitative interpretation made 
possible by consideration of such types. Also the 
possibilities of isogam representation are rather 
scantily dismissed. Seismic methods are discussed 
in the twenty-seven pages of Chap, vi., which is 
somewhat scurvy treatment for a method which has 
had such success in locating salt-domes and other 
structures. Lastly, Chap. vii. devotes thirty pages 
to radioactive, geothermal, and other methods which 
have, as yet, attained little practical value. A 
bibliography and index complete the volume. 

The only real criticism possible is that the sections 
deahng with other methods might usefully have 
been expanded to the same degree as the ones 
devoted to electrical processes. At the same time, 
the authors are to be heartily congratulated on the 
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extraordinarily concise and attractive presentations 
of these methods which they have given. The book 
should be invaluable to all interested in applied 
geophysics, including the specialist, who will turn to 
it repeatedly, especially when he wishes to readjust 
his horizon to ‘ practical politics ’ . The price is very 
reasonable indeed for such a pioneer work, and the 
typography and illustrations are excellent. This is 
not a book to lie at rest on the library shelf, but one 
to be read with enjoyment and then treated as a 
constant source of reference on all questions on this 
fascinating subject, which may truly be styled ‘ the 
new treasure -hunting 


Our Bookshelf. 

Principles of Experimental Psychology. By Prof. 
Henri Pieron. Translated by Prof. J. B. Miner. 
(International Library of Psychology, Philosophy 
and Scientific Method.) Pp. viii *f 190. (London : 
Kegan Pan! and Co., Ltd. ; New York : Har- 
court, Brace and Co., 1929.) 10<s. M. net. 

Pbof. Pigeon is known to psychologists in Great 
Britain as carrying on the work of Binet at the 
laboratory of the Sorbonne, and as the author of 
numerous monographs, as w^ell as a treatise on 
thought and the brain, aheady translated into 
English. In the work now translated, and added to 
the Library of Psychology and Philosophy, he 
defines psychology as “ a science of behavioui*, of 
activity, of the co-ordinated responses of organisms, 
considered in their totality ’b He thus holds a form 
of behaviourism, but his position is by no means 
identical with that of J. B. Watson. 

With his modified form of behaviourism as his 
guiding principle, Prof. Pieron summarises the work 
of psychological science as he understands it, and 
the reader naturally finds that his exposition wears 
a very different aspect from that of the more ortho- 
dox treatise. He first discusses reaction processes, 
affective, perceptive, and intellectual, and then gives 
valuable sections on levels of activity, and mental 
stages and types. Very good examples of careful 
statement, based not on mere speculation but on 
scientific inquiry, are seen in what he has to say 
about masculine and feminine types, and about that 
rauch used but imperfectly understood term ' intel- 
ligence Every page of the book shows, however, 
that it was well worth translating. Only a master 
could have said so much in so few pages, and said 
it with such perfect clarity. 

The Neio Nature Study. ■ By F. J. Wright. Pp. 
287 -f 4 plates. (London: Thornton Butter- 
worth, Ltd., 1929.) 55.net. 

The term ‘ Nature study ^ as. used by ■ m,odern 
educationists, is not a synonym for natural history, 
or for what is vaguely called the study of Nature. 
The primary concern of Nature study is not with 
the acquisition of knowledge, but rather with the 
cultivation of the scientific habit of mind by the 
logical correlation of natural phenomena. " The 
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selection of material suitable for investigation of 
this kind by young pupils is the teacher’s main 
difficulty, but in practice it has been found that 
the behaviour of familiar animals and plants lends 
itself most readily to the method desired. 

Eor this reason it is, unfortunately, often sup- 
posed that ISTature study is a dilute form of natural 
history, and Mr. Wright’s attractive book gives 
some countenance to the idea. He frankly refers 
to the study as a ' hobby ’, the aim of which is to 
acquire knowledge. The method of study he 
advocates is ‘ new ’ only in being based upon pheno- 
logical recording. It is well that attention should 
be directed to the great importance of the obser- 
vational work organised by the Phenological 
Committee of the Royal Meteorological Society ; 
and not the least valuable part of the book is to 
be found in the appendices on ''A History of 
Phenology ” and Phenology Abroad ”, which are 
respectively contributed by Mr. J. Edmund Clark 
and Mr. I. D. Margary. To phenological observers 
the book may be recommended as a gossipy, 
though sententious, guide to the identification of 
the plants and animals specified by the committee. 
It is to be regretted that the manuscript was not 
revised by a competent botanist, who would have 
eliminated references to the petals of the "wood- 
anemone and to turnip bulbs, with various other 
unfortunate slips. The volume contains a number 
of useful diagrams and five photographic illus- 
trations. 

Enigmas : Another Booh of Unexplained Facts. 

By Lieut. -Comdr. Rupert T. Gould. Pp. 320+8 

plates. (London: Philip Allan and Co., Ltd., 

1929.) 125. 6d, net. 

Those who have read Commander Gould’s Oddi- 
ties ” will be equally interested in his new book, 
which consists of a series of essays the object 
of wliich is to collect and digest the facts relat- 
ing to a number of incidents which have not, 
up to the present, been satisfactorily explained. 
He opens by discussing legendary giants, and sums 
up against the existence of any race of giants, 
although admitting that men of unusual tallness have 
been seen among the Patagonians. The “Cry 
of Memnon ”, a somid emitted at or near sunrise 
by an Egyptian statue at intervals during a period 
of two hundred years is ascribed to unequal expan- 
sion of two portions of the stones forming the statue. 

Legendary longevity is another interesting topic, 
and it seems well established that Old Parr did 
really attain a remarkable age. In discussing the 
controversies surrounding the fii^st land sighted 
by Columbus in the Bahamas, and the various 
mythical discoveries of a north-west passage from 
the Atlantic to the Pacific, the author is in his 
element, and is able to bring all his nautical ex- 
perience to bear on the problem. However, the 
detail is at times wearisome. The mysterious 
ringing of bells is described but left unexplained. 
The book closes with a discussion of the objective 
reality of the so-called canals on Mars, from which 
it appears that the case for their artificial origin 
is "not proven L. J. C. 
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Outlines of Zoology. By Prof. J. Arthur Thomson. 

Eighth edition, revised. Pp. xxviii + 972. (Lon- 
don : Oxford University Press, 1929.) 215. net. 
Eveby teacher of zoology thinks that, if only he 
had time, he would write the ideal text-book for 
his students ; and not a few have found the time. 
The trouble usually is that so small a public outside 
the particular school concerned considers the work 
acceptable. But in this most uncertain market 
Thomson’s “ Outlines of Zoology ”, written prim- 
arily for students in the Scottish universities, 
apparently meets some very real demand, for it 
goes steadily on to its eighth edition and un- 
diminished popularity throughout the country. 

This book will never completely satisfy the 
student of comparative anatomy ; but such is not 
its aim. The author expressly intends it to be 
used as an accompaniment to other well-known 
works. As such it should be an invaluable member 
of the small library that even the most impecunious 
must possess, for in it he may learn to see the 
organism as a whole and living, and, as he reads, 
he will find guidance to certain vital aspects of his 
subject that many of the famous text-books of 
zoology ignore. 

The present edition is some hundred pages longer 
than that published in 1921. To meet the needs 
of the more modern teaching, the author has 
expanded especially the chapters on function and 
development, the section on genetics has been 
increased, and one hundred additional illustrations 
have been inserted. D. L. M. 

Chemistry in the Home. By Dr. J. B. Eirth. Pp. 

246. (London : Constable and Co., Ltd., 1929.) 

55.net. 

This book, which is intended especially for house- 
wives, welfare workers, and women teachers, is 
divided into twn sections, the first dealing with the 
atmosphere, ventilation, water supply, heating, 
lighting, cleansing materials, disinfectants, and 
textile fibres, whilst the second is devoted to food- 
stuffs and beverages. The subject matter is of very 
general interest, but the treatment is inadequate, 
the style of the writing being rather careless and un- 
attractive. Moreover, the title of the book seems 
badly chosen, since no attempt is made to develop 
the chemistry of the subject, chemical formula and 
equations being carefully avoided for the sake of 
“ those who have no previous knowledge of chem- 
istry 

The volume contains a highly condensed mass of 
facts, which are often merely enumerated without 
being adequately discussed. Such technical terms 
as catalyst, saturated compound, enzyme, alkaloid, 
casein, etc., are likely to baffle the beginner, who 
may also be astonished to learn from the table on 
p. 16 that the air from Hyde Park is richer in 
oxygen than that from other sources. The expres- 
sions “ hydrates of carbon ” and “ oxyhydrate of 
lead ” are unfortunate, and the description of an 
amorphous substance in the footnote on p. 227 
is apparently meaningless. Many scientific terms 
which are used in the text are omitted from the 
index. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natxjbe. No notice is taken 
of anonymous communications 

The Glassihcation of the Primates. 

In his letter to Natube of Jan. 25, Dr. Tate Regan 
nses the researches of my colleague, Mr. Thornton 
Carter, as an argument against the validity of the 
classification of the Primates adopted by Prof. J. P. 
Hill and myself. In particular, he hints at the possi- 
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Fig. 1, — Subdivision of the order Primates which developed in the Eocene period 

bility of a complete dissociation of the Piatyrrhine and logy, go 
Catarrhine monkeys, and their diphyletic origin re- their eve 
speetively in America from Tarsioids and in Africa Gatarrhi 
from Lemuroids. which ar 

Ho one who is aware of the original researches bear- monkeys 
ing upon the problem, which have been carried on in The fa 
this department by many investigators during recent a classifi' 
years, will expect m© to give in detail my reasons for a concre 
rejecting his iconoclastic suggestion. Tate Regan plainer, 
himself seems to overlook the fact that my letter in modifical 
Nature of Dec. 7, 1929, was a commentary on the inthestr 
Croonian Lecture, in which J. P. Hill adduced new and ing infiu< 
decisive corroboration of the classification, graphically functions 
expressed in the accompanying diagram (Fig. 1 ), which The mor] 
I have been expounding in Natube and elsewhere for epitomise 
more than a quarter of a century. ancestors 

The significance of Thornton Garter’s brilliant in- of two nr 
vestigation, which Tate Regan has put to such strange linking tl 
uses, is worthy of much fuller study than has hitherto in the m 
been given to it. To economise space and to help in formatior 
lucid exposition I have set out his results by inserting poidea th' 
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crosses and spots on the accompanying diagram. The 
Lemmas (that is, the members of the sub-order Lemur- 
oidea found in Madagascar, as well as the Eocene 
fossils, E.F.L., found in America), and the monkeys 
and apes of the Old World, have enamel characterised 
by prisms with even edges and a scanty interprism- 
atic substance. In the Lemuroidea found in iLfrica 
(Galaginae) and in Asia (Lorisinse), the Tarsioidea (both 
recent and fossil, E.F.T.), and the monkeys of the New 
World, the enamel prisms have undulating edges and 
the interprismatic substance is abundant. Thornton 
Carter has emphasised the profound importance of th© 
histological differences for purposes of classification. 
If, however, we accept Tate Regan’s reference to 
“ the microstructur© of the teeth as of primary im- 
portance in the classification of the Primates ”, and, 
ignoring all other evidence provided 
by anatomy, embryology, blood-re- 
actions, and susceptibility to disease, 
break up the natural group of Pithec- 
oidea into two independent phyla, 
OLD WORLD MONKEYS American and African, we ought also 
/ # / disrupt the Lemuroidea into two 

/ / independent groups and exclude the 

* / / African family Galaginse and the Asiatic 

/ / family Lorisinse from th© sub -order, 

/ which would then be restricted to the 

/) Lemurinoe, Indrisinse, and Cheiromyid^ 

/ I of Madagascar, with the fossil Lemur- 

/ j oids of America and France. 

Th© affinities of the Lorisiform 
Lpithecoidea Lemuroids, the Tarsioidea, and th© 
Piatyrrhine monkeys are admitted by 
most zoologists — all, in fact, except 
those who insist upon excluding th© 

I Lemuroidea from the Primates. The 

I complementary claim, which logically 

follows if we attach primary and ex- 
clusive importance to the evidence of 
dental histology, that the Masearene 
Lemuroids are more nearly akin (than 
the rest of th© Primates) to the monkeys 
and apes of the Old World, will be 
repudiated by the vast majority of 
zoologists, in particular by those men- 
tioned in th© foregoing sentence. The 
facts of embryology given in Hill’s 
recent Croonian Lecture, the new re- 
searches on th© eye and brain, the 
well-known evidence provided by the 
muscles and skeleton, the reactions^ of 
locene period. the blood, and in fact every department 
of comparative anatomy and physio- 
logy, go to establish the fact that, in the course of 
their evolution from remote Lemuroid ancestors, the 
Catarrhine monkeys must have passed through stages 
which are now known only in the living Piatyrrhine 
monkeys and the Tarsioidea. 

The facts of comparative anatomy are fatal to such 
a classification as Tate Regan adumbrates. Perhaps 
a concrete illustration will make this consideration 
plainer. The outstanding factor in the progressive 
modification of the Primates is a profound revolution 
in the structure of the brain to give effect to the grow- 
ing influence of vision and the transference of optic 
functions from the mid-brain to the cerebral cortex. 
The morphological effects of this transformation are 
epitomised in the lateral geniculate body. In the 
ancestors of the Primates the geniculate body consists 
of two nuclei of approximately equal size, the ventral 
linking the optic tract with the old optic mechanisms 
in the mid-brain, the dorsal with the new cortical 
formation. In the Tarsioidea, Pithecoidea, and An thro - 
poidea the growing influence of vision upon behaviour 
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is expressed anatomically in the expansion and difer- 
entiation of the dorsal nucleus, while the ventral 
nucleus undergoes progressive diminution until 
eventually it disappears. Woollard has shown 
(Brain, vol. 49, 1926, p. 25) that the enhancement 
of the biological significance of the eyes in the Lemur- 
oidea (not simply the Lemuridae, but also the Lori- 
sinae) is expressed in a hypertrophy of the ventral 
nucleus of the geniculate body while the dorsal nucleus 
remains insignificant — the direct antithesis of what 
occurs in the ancestors of the monkeys, which is dis- 
played also in Tarsius. This is a certain indication 
of the fact that the Lemuroidea definitely left the 
track that led to the Tarsioid and Pithecoid con- 
ditions. 

This is merely one example (which might be paral- 
leled by scores of others) to illustrate the impossibility 
of accepting Tate Regan’s suggestion. He tells us that 
he is interested in the subject from “ the point of view 
of a student of geographical distribution Yet he 
hints at the possibility of the evolution of the Catar- 
rhines from a Lemuroid in Africa, where the only 
known Lemuroids (Galago and Perodicticus) have 
enamel of the Tarsioid type, that is, lack the very 
character upon which his speculation has been erected ! 

The outstanding fact established by Thornton 
Carter’s and Hill’s researches is the strength of the 
links that bind into one closely knit order all five 
stages in the progressive evolution of the Primates : 
(1) Lemuroidea, (2) Tarsioidea, (3) the Platyrrhine 
Pithecoidea, (4) the Catarrhine Pithecoidea, and (5) 
the Anthropoidea. 

The distinctive characters of the enamel are already 
developed respectively in the Eocene fossil Lemuroids 
(E.F.L.) and Tarsioids (E.F.T.) found in America. 
The earliest Eocene fossil Lemuroids (Pelycodus and 
Notharctus) reveal the same peculiarities of enamel 
as are found in the living lemurs of Madagascar. The 
Lemuroids of Africa and x4sia reveal the other type of 
enamel. Whether this trait was inherited from some 
early Eocene {? or Cretaceous) ancestor common to 
the Loriso -Lemuroids and the Tarsioidea (? B in Fig. 

1 ) or the common character developed independently 
in Tarsius and the Lemuroid Galago (by convergence 
in the two closely related descendants of one remote 
ancestor) there is no evidence to prove. 

Yet the suggestion is illuminating as a possible ex- 
planation of the appearance in the monlceys and apes 
(of the Old World) of the enamel-type found elsewhere 
in the Primates only in the Masearene Lemuroids. If 
the tendency towards the emergence of this character 
developed in the remote ancestors of the Primates 
(? A in Fig. 1), shortly before or simultaneously with 
the contrasted tendency, is it unreasonable to inter- 
pret the known facts by the statement that the former 
was held in check as man’s ancestors passed through 
the Tarsioid and Platyrrhine phases and emerged 
again only when the Catarrhine phase was reached ? 

in his great treatise on the Titanotheres (1914) and 
elsewhere, Henry Fairfield Osborn has repeatedly 
directed attention to the fact that in the divergent 
descendants of a common ancestor, characters which 
have been omitted in the immediate predecessors may 
emerge in both lines independently. This variety of 
convergence is really the manifestation of a (previously 
latent) tendency which is due to a common origin. 
The emergence in the Gatarrhines of the type of 
enamel found in the Lemuroidea may be explained in 
this way. The importance of this character is not 
diminished by the fact that it was suppressed during 
the Tarsioid and Platyrrhine phases of Primate evolu- 
tion. Its interest, moreover, is enhanced by the 
possibility that it may be linked with other properties 
of the organism . Thus Tate Regan’s contention seems 
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to receive corroboration from the biometricians. In 
their monograph, “ A Study of the Long Bones of the 
English Skeleton” (1919), Karl Pearson and Julia 
Beil make the suggestion that the Cebidse (Platyrrhine 
monkeys) ax*e derived from a form approximating to 
the Tarsioidea and “ the Simiadse from a form approxi- 
mating to the Lemurine group of the Lemuroids ” 
(Sect. II., p. 314). For the reasons already given this 
suggestion is untenable. Yet it may imply that the 
peculiarities of the enamel are linked in the evolution 
of the Primates with the proportions of the femur (and 
possibly also other features widespread in the whole 
organism). 

The diagram (Fig. 1) affords evidence that I have 
not overlooked the individuality of the Platyrrhine, 
Catarrhine, and Anthropoid groups, the distinctions no 
less than the mutual relations of which have been so 
lucidly expounded in J. P. Hill’s Croonian Lecture. 

May I remind Tate Regan of what Huxley wrote in 
1860 with reference to another pair of Primate groups : 
“ It would be no less wrong than absurd to deny the 
existence of this chasm : but it is at least equally 
wrong and absurd to exaggerate its magnitude, and, 
resting on the admitted fact of its existence, to refuse 
to inquire whether it is wide or narrow ” (“ Man’s Place 
in Nature ”). 

G. Elliot Smith. 

Institute of Anatomy, 

University College, 

W.C.l. 


The ‘Wave-Band’ Theory of Wireless Transmission. 

My friend Sir ilmbrose Fleming raises an interesting 
question in his admirably clear article on page 92 of 
Natxjbb of Jan. 18, no less a question than whether 
a mathematical alternative does or does not invariably 
correspond with some physical reality. I am inclined 
to think that it does. For example, there is some- 
thing rotatory in a magnetic field, and whether the 
rotation of a plane of polarisation may be properly 
expressed as an acceleration of one circular com- 
ponent and the retardation of another, we have 
no better mode of expression until we know more. 
So also I think that a sinuous wave of fluctuating 
amplitude may be rightly and exactly represented as 
if it were a band of neighbouring frequencies. This 
is not obvious ; but I would remind Sir Ambrose 
Fleming that the complete solution of the relevant 
differential equation for forced vibrations contains 
not only a simply periodic term, but one with an 
evanescent exponential amplitude like as well ; 
and these latter periodic effects — depending as they 
do on the natural frequency of the receiver circuit 
(or on its range of possible frequencies)— though they 
rapidly die away — ^are of influence at the beginning 
and end of a wave series. Dr. Eccles tells me that 
those initial and final effects are called ‘ transients ’ 
by electrical engineers ; and that is a good name for 
them. 

If we arrange for hyper-selective reception we can 
deal wnth a continuous sine wave perfectly ; but then 
it must be continuous, and have neither beginning 
nor end, and its amplitude throughout must be 
constant. If the amplitude changes, as when a pure 
carrier wave is fluctuated by a microphone, it is no 
longer a pure sine curve ; and then transient effects 
must be taken into consideration, for speech depends 
on those fluctuations of amplitude. An excessively 
sharply tuned receiver working at the top of its peaks, 
so as to exclude everything except the last trace of a 
single pure tone, may exclude some of the transient 
effects also, and therefore not give clear reception. 
Moreover, the amplitude of forced oscillation in the 
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receiver depends on the tuning, and the equation 
■shows that this must allow for a slight departure from 
p on either side. An alternative and difi'erent way of 
putting it, is to say that the fluctuations of sinuosity 
may prolong themselves by a sort of loud-pedal effect, 
and cause indistinctness ; unless some automatic 
damper can be applied. This might conceivably be 
possible, by a relayed magnetic field, but mean- 
while I suggest that the easiest wBsJ of taking the 
variations of amplitude into account is to express 
them as the boundaries of a wave-band, to the whole 
breadth of which the receiver should be competent 
to respond. 

I understand from a private letter that Sir Ambrose 
Fleming intends to put this to the test of experiment, 
and see if extremely selective tuning which serves for 
bass notes will be equally effective for the high- 
pitched harmonies essential for clear articulation ; 
and vice versa. How wide a band must be to achieve 
this under customary conditions, I do not know, and 
I hope he will tell us the result ; at present he does 
not believe in a wave-band at all, and his heresy must 
be of interest to all wdreless experts. I rather sym- 
pathise with heresy, and hope he can substantiate 
this one of his, but I am exceedingly doubtful. The 
heterodyne method, of regarding a sinuous dis- 
turbance of fluctuating amplitude as a superposition 
of pure tones of slightly different frequencies, seems 
at first artificial, as he says, but it appears to corre- 
spond with experience ; and if so, it is an interesting 
justification of the use of a trigonometrical equi- 
valence familiar to many schoolboys, that “ the sum 
of two sines is equal to twice the sine of half the sum 
into the cosine of half the difference ”, 

Oliver Lodge. 

Homianton House, 

Lake, Salisbuiy, Feb. 6. 


the receiving circuit is large, that is, unless k is large, 
the disturbance wdll be considerable. 

Similarly, if r -p ~g, a note of frequency (p -q)l2T 
■will be reinforced. 

If r is not equal to \ or /m, disturbances of frequencies 
(P +^)/27r and {p -g)/27r will still be produced in the 
receiver, but the amplitudes will be small. 

In any event, then, there w^ill be the twm side -band 
waves which mider favourable conditions will produce 
large effects. R. T. Glazebrook. 

Ballards Oak, Limpsfield, 

Surrey. 


Lsr his comments on my letter in Nature of Feb. 8 
Sir Ambrose Fleming makes in rather categorical 
terms some statements that I think he would be in- 
clined to modify if he could give this question a little 
more consideration. I would remind him that an 
unduly selective receiver most certainly does fail to 
reproduce high notes in their proper proportion. The 
effect is well known and observable at any time by 
anyone having a receiver in which the reaction is 
under proper control. 

I agree that many receivers are insufficiently select- 
ive for practical purposes, but this neither alters the 
fact that a too highly selective receiver distorts by 
failing to pick ujd the side-bands nor proves anything 
with regard to their non-existence. I would submit, 
in fact, that theory, laboratory experiment and all 
practical experience unite in proving that in every 
sense of the word the side -bands do actually exist and 
that official regulations must necessarily be based on 
considerations of width of band as well as of 
amplitude. Cecil L. Fortescue. 

City and Guilds (Engineering) College, 

Exhibition Road, London, S.W.7, 

Feb. 12. 


Mr. Bedford’s letter in Nature of Feb. 8 appears 
to me to explain the difficulty raised by Sir Am] 3 rose 
Fleming’s article very clearly, but it is perhaps 
interesting to give the solution he indicates and 
evaluate the cmTent set up in a receiver of frequency 
r/27r when receiving a wave of frequency p/27r modu- 
lated to q/27r. 

If we write p ■fg =X, p -q-ii, the equation to be 
solved to give the disturbance in the receiver tuned 
to frequency r/27r is ■ 

A' 

u -^ku A-r^u fxt^ 

and the solution is 
A / cos e ^ \ cos e' , ^ 

ivw +' )/ 

A-Ce 2 sm ^ -f 

and cos has a similar meaning with fM substituted 
for X, while O and a depend on the initial conditions. 
These would normally he u when t = 0. 

Hence if ~{p +q)^, 

cos e = 1, e =0, 

and the first term in the bracket becomes 




cos (p &-q)t. 


k{p +q) 

Thus a receiver tuned to a wav© of frequency 
(p +q)l27r will be disturbed by the incidence of a 
wave of frequency p/27r modulated to g/27r, and 
unless the ratio of the resistance to the inductance of 
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The correspondence in Nature of Feb. 8 (p. 198) 
on the subject of the wave-band theory of wireless 
transmission has directed attention to the question 
of the physical existence of the so-called side-bands 
The following experimental results seem to indicate 
that these ‘ side-bands ’ have, in every sense of the 
word, a very definite physical existence. 

(1) It is possible to isolate one of the side-bands at 
the transmitting station and to transmit it separately, 
as in the system of single side-band transmission used 
on the trans -Atlantic telephony service. 

(2) Bown, Martin, and Potter {Jour, InsUt.^Eadio 
Eng,, vol. 14, p. 57) transmitted a modulated wave, 
received the carrier and the two side-bands sejDarately, 
and showed that the ionised regions of the atmosphere 
had treated the three component waves in different 
ways, as if they were physically distinct. It appears 
that the atmosphere recognises the side-bands as 
separate entities. 

(3) Rupp {Zeit. fur Physik, 47, p. 72 ,*1928) used 

a modulation method to change the frequency of a 
light wave, so that it could pass through a selectively 
absorbing vapour which had stopped the unmodulated 
.wave. , J. A, Ratcliffe. ^ 

Cavendish Laboratory, 

Cambridge, Jan. 31. 


The correspondence on the existence of the Fourier 
components of a modulated carrier w^ave (Nature, 
Feb, 8, p. 198) does not seem to have made the subject 
quite clear. The existence of anything cannot be a 
mere matter of point of view, neither can the root of 
the matter be exhibited by the form of the mathe- 
matical treatment necessary. 
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The question at issue seems to be this : Will a 
disturbance in the ‘ ether ’ due to modulating a 
carrier wave affect receiving circuits tuned to the 
Fourier components of the disturbance (regardless of 
whether the circuits be damped or not, that is, of low 
or high selectivity) ? Sir Ambrose Fleming says no ; 
in which case their existence is only mathematical 
fiction. 

The more orthodox argument seems to be as follows; 
Fourier analysis shows that provided Huygens’ 
principle of superposition holds, a disturbance in the 
ether due to a modulated carrier wave will be physically 
indistinguishable as regards amplitude variation from 
that due to the superposition- of sine waves of certain 
amplitudes and frequencies. It follows that circuits 
tuned to these frequencies will be affected, and there- 
fore they can be said to exist. 

Since, however, in- all reasoning from mathematical 
equations to the physical world we can never be sure 
that there are not other factors, not represented in 
the equations, which may affect the conclusions, we 
have to resort to experiment. The practice of single 
side-band suppressed-carrier wave transmission, and 
the experimental resonant ‘ humps ’ referred to by 
Prof. Fortescue, supply sufficient evidence for the 
existence of the Fourier components. The value of 
Sir Ambrose Fleming’s reply depends on w'hether 
makers of wireless sets, in their search for greater 
selectivity, have yet arrived at a point where the 
response in the audible range varies sufficiently to 
counteract the advantage gained by excluding inter- 
ference from other stations. 

G. B. Brown. 

Physics Department, 

University College, 

London, W.C.l, 

Feb. 2. 


The Connexion of Mass with Luminosity for Stars. 

Very remarkable and fruitful correlations have in 
recent years been detected, mainly at Mount Wilson, 
between the magnitudes of stars and their spectro- 
scopic characteristics. The interpretation that would 
naturally present itself is that magnitude can enter 
into relation with the radiative phenomena of the 
surface atmosphere only through the intensity of 
gravity at the surface, which when great flattens down 
a steady atmosphere far more than proportionately. 
But if, following Eddington’s empirical relation, total 
radiation of a star is a fmiction of its mass alone, there 
must be more than this involved ; for the radius of 
the star persists in this relation when expressed in 
terms of intensities of surface radiation and of gravity, 
the former determining the temperature roughly by 
itself. Modern hypothesis, which treats confidently 
of an ‘ electron gas ’ with an atomic weight, as Ramsay 
boldly and prematurely proposed long ago, and sub- 
ject to the Maxwell-Boltzmann exponential energy 
formula for statistics of distribution, and to its con- 
sequences for the theory of dissociation of mixed gases 
in relation to pressure and temperature, has^ on the 
initiative mainly of Saha led to promising applications 
to stellar atmospheres, which are held to be of 
densities low enough at any rate not to forbid this 
mode of treatment. 

It would seem then to be necessary to conclude that 
these empirical spectroscopic relations on the surface 
require that the stellar atmosphere must be dominated 
to some degree by the remote steady interior of the 
star. Accordingly, tentative theories of the m 
ternal constitution of the stars and their flux of radia- 
tion have been developed in much detail. With 
Eddington the stars are perfect gases right down to 
the centre, though the density may there be hundreds 
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of times that of platinum, as has apparently been 
verified for the case of the companion of Sirius — the 
high density involving the view at one time not un- 
familiar that two atoms can occupy the same space, if 
the picturesque conception of atoms ‘ stripped ’ irre- 
vocably to the bone is to be avoided ; and the energy 
emitted as radiation would come from a dissociation 
or destruction of matter according to a law involving 
I temperature. On the other hand, it is insisted on by 
Jeans that the necessary radioactivity for the very 
long evolutions that are contemplated must be of 
constant and absolute intensity, else the star would 
explode : and he has essayed to regard the star as 
‘ liquid ’ in his investigations, apparently, however, 
implying a very imperfect gas rather than a special 
phase with its surface of sharp transition. There 
are other theories of less statical type. 

A determined effort to shed off all such special hypo- 
theses has been published very recently by Milne 
{Monthly Notices B.A.S. for November, pp. 17-53), 
which accordingly invites close attention and scrutiny. 
The procedure is the natural one, to try to make con- 
tinuity between the gases of the atmosphere subject 
to law^s more or less already formulated, and a dense 
interior about which as little is to be assumed as can 
be helped. He holds that it suffices merely to con- 
sider laws of internal density that are in mechanical 
equilibrium radially under internal pressure P, of 
which the fraction (1-/5)P is pressure of the internal 
field of radiation. He does not find it necessary to 
consider how this field of radiation of pressure {l-j5)P 
is sustained against loss by outward flux ; for if he 
can arrive at results in terms of surface values that are 
valid for all such ec[uilibrated densities whether other- 
wise possible or not, they must hold good for the one 
that follows the actual law of distribution whatever it 
may be. 

The essential feature, so far as a reader can extract 
the gist from the complication of formulas that seems 
to be inherent in these discussions, appears to be that 
the coefficient while increasing rapidly downward 
in the atmosphere in a manner which can be regarded 
as known, suddenly rises when a photospheric level is 
reached, altering with steep gradient until a nearly 
constant value of is soon attained for the interior 
of the star : and the same must apply only in less 
degree to the density />. The condition of mere 
mechanical equilibrium of the interior is found to 
express the pressure at the interface between atmo- 
sphere and photosphere in terms of values at the 
centre and one c{uantity G arising from an integral 
along the radius involving the arbitrarily assumed 
law of density. The expression for the atmospheric 
pressure at the interface involves the same constants 
in such way that on equating the pressures on the 
two sides of the interface they divide out of the result 
and only C remains. This C is held, in the light mi- 
foreseen of comparison with facts, to be in some degree 
a characteristic constant for all the stars, and thus 
may be the new element beyond surface values, and 
without assuming anything about their interiors, that 
the law as formulated requires. 

This seems to be right enough in a general way, were 
it not that the formula for C involves the gradient of 
density within the star close to the interface, and 
thus its value must be very substantially changed, in 
absence of some verification to the contrary, by a very 
slight radial displacement of the surface which is 
chosen for that interface. For inside the photo- 
sphere p is as 0®, while P which is continuous across 
the interface is as so is as the value of 

P'^dpldrf in which the second factor is the internal 
gradient, at the surface. If this consideration be 
correct it would appear that it is not legitimate to 
connect the chromosphere with the interior across a 
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sharp boundary surface, as if they were different 
phases of matter like a liquid and its vapour. This 
conclusion would involve that the formula itself for 
G camiot be well founded : and the reason can be 
assigned, that the transition from Milne’s formula (21) 
to (22) is invalid because the interior gradient of <f> at 
the interface is very large and cannot be neglected 
even when multiplied by 0, Apparently one can only 
assert that the mass of the star involves the value of 
dPIdr within the photosphere and other quantities 
relating to the centre of the star, and the lumin- 
osity involves the value of P outside it, while the 
pressure P is continuous across a transition but 
not dPjdr. 

In any case, perhaps not much stx’ess would be laid 
on the deduction. The formula is regarded probably 
by its author as essentially an empirical result. When 
the value of G had been adapted to two prominent 
stars, the Sun and Capella, it turned out in his hands, 
as he relates, to his astonishment, that it was a uni- 
versal constant the same for all stars, and if so per- 
haps not connected with their interior constitutions 
at all. 

Joseph Labmob. 

Cambridge, Jan. 18. 


The Tesla -Luminescent Spectrum of Benzene. 

In a recent letter to Natxjbe (Sept. 7, 1929), Shapiro 
has pointed out that Riema,nn’s wave numbers for 
the fluorescence spectrum of benzene (Ann. d. Phys. 
80, 43 ; 1926) could be expressed by formulae of the 

type 

>- =37494 +921w' -998V -bn^", 

where 6 takes the values 0, 600, 855, and 1180 in four 
series axad n\ ni\ and n./ have appropriate small 
integral values. 

It may be of interest to note that similar formulae 
hold for the band heads in the emission spectrum of 
benzene. The experimental data were obtained 
during the tenure of a Commonwealth Fund Fellow- 
ship when I collaborated with Dr, J. B. Austin in an 
investigation of the tesla-luminescence spectra of 
organic compounds at Yale University. The experi- 
mental method we employed differed in many respects 
from that of MWicker, Stewart, and Marsh (J. (7.6'., 
T. 123, 642 ; 1923) and gave much sharper band heads. 
The error in the wave numbers, which were determined 
independently by Austin and myself, is probably less 
than 5 cm.’^, in the case of the reasonably strong and 
well-defined bands . Out of a total of about 110 bands 
recorded, 87 are satisfactorily accounted for by the 
formula : 

(a) =38613 +924n" -- 161n'' •- 994n"'' 

(h) V =37547 -f 924?^' - l%ln" - 986?^''' 

(c) = 36476 -f 924?^' - 160n" -- 990^'" 

wlwe n\ and have integral values from 0 to 6. 

It is noteworthy that the bands which are not 
accurately expressible by these formulse are, without 
exception, situated in a part of the spectrum where the 
bands are faint, and consequently the accuracy of 
measurement is low. It is in general true that the 
faint bands occur where the quantum numbers are 
simultaneously large. In the most intense system- 
formula ( b ) — -the band represented by the quantum 
number (0,0,0) is not observed : faint lines are, how- 
ever, represented by the numbers (0,0,1) and (0,1,0). 
The strong band heads in this system begin with an 
intense band and in approximate agreement with the 
wave number 37485 given by (1,0,1). This value corre- 
sponds to the Vq =37494 given by Henri {‘‘Structure I 
des Molecules ”, 1925). I 
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There are five vibrational frequencies in the above 
formulae, 924, 161, 986, 990, and 994, and these are in 
approximate agreement with similar constants in 
previous work on the various spectra of benzene. 
Thus, 921 occurs in Henri’s absorption work, and was 
used by Shapiro in the interpretation of the fluores- 
cence spectrum. 163 is a vibrational number em- 
ployed by Hiemann in formulae for the fluorescence 
spectrum, and 164-5 occurs throughout M‘Vicker, 
Stewart, and Marsh’s work on the emission spectrum. 
Finally, 987 appears in the formulae of M‘Vicker, 
Stewart, and Marsh, and 998 is given by Shapiro. 

In his letter to Natxjbe, Shapiro has directed atten- 
tion to the agreement between his vibrational fre- 
quencies 600, 855, and 1180 and the Raman values 
605, 853, and 1176. It may be noted that these 
numbers can be obtained with considerable accuracy 
by the combination of the vibrational frequencies in 
the present work. In conclusion, these constants 
appear to be related to frequencies in the infra-red 
spectrum of benzene ; a result which has already been 
indicated by M‘Vicker, Stewart, and Marsh in the case 
of their constant 164*5. 

It is hoped to publish elsewhere, in conjunction 
with Austin, a more detailed account of these results, 
as well as a description of the experimental investiga- 
tion, and to extend the work to some benzene homo- 
logues for which new experimental data are available. 

Ian Abmstbong Black. 

Physics Laboratory, 

The University, 

St. Andrews, 

Jan. 23. 


Gaseous Combustion. 

It is interesting to learn, from the letter which in 
conjunction with Mr. W. Davies he published in 
Natube of Jan. 25, that my friend Prof. W. T. David 
seems to be coming round to an interpretation of 
his experimental work not unlike, although more 
advanced than, that which I suggested to him some 
five years ago as an alternative to the one of ‘after- 
burning’, as distinguished from ‘ dissociation which 
he had then put forward. 

Many of those present at the meeting of the 
Institution of Mechanical Engineers in London on 
Oct. 24, 1924, when a paper by Prof. David, on the 
“ Missing Pressure and Heat Losses in Gas Engines ” 
was read and discussed, will recall that he then re- 
garded his work as proving that (to quote his words) 
“even under the ideal conditions obtainable in a 
closed vessel some 10 per cent of the gaseous fuel 
(coal gas) is unburnt at the moment of maximum 
pressure and that, therefore, incomplete combustion, 
in addition to increasing specific heat and heat loss, 
must be regarded as an' important factor in limiting 
the pressure development ”. 

In a written contribution to that discussion (Proc. 
Inst. Mech. Eng., pp. 806-9 ; 1924) I ventured to 
criticise such conclusion, saying that it was by no 
means the only possible interpretation of Prof. David’s 
experimental results, and that “ Other equally prob- 
able alternative explanations (as, for instance, the 
assumption of a different distribution of the total 
energy, as between vibrational, rotational and kinetic 
kinds, of steam and carbon dioxide molecules at their 
moment of formation in the neighbourhood of the 
maximum pressure from that pertaining to the same 
molecules when in true equilibrium at the same 
temperature but at some considerable interval of time 
after their formation in combustion would equally 
well satisfy such facts ”. Also, I said that, so far as 
I could see, “ there was nothing in the results of Prof. 
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David’s experiments which would enable them to 
discriminate at all between the possible alternative 
explanations. Therefore whilst Prof, David had 
preferred the particular interpretation put forward in 
his paper, he would have been equally justified by his 
facts in adopting (had he so chosen) another which 
some might regard as equally or even more probable 
than his own In reply Prof. David rejected my 
proffered alternative, because (he said) “ the rate of 
partitioning of energy at the high temperature of 
explosion must be exceedingly rapid, and thermal 
equilibrium would set in almost instantaneously 

The alternative view, which I have long held, was 
further elaborated in the following paragraph on p. 
202 of the book on “ Flame and Combustion in Gases”, 
by Dr. D. T. A. Townend and myself in 1927 : When 
an explosive gaseous medium in equilibrium with its 
environment is ignited, a very sudden and violent 
change occurs, whereby new molecules are born at a 
high tempei'ature in an intensely vibrational con- 
dition. It is probable that, in the first instance and 
momentarily, the energy of the newly-born molecules 
is mainly internal ; and that a certain time interval 
must elapse, during which a rapid process of adjust- 
ment between the internal and kinetic energies occurs, 
before the medium re-attains a steady state of equili- 
brium with its environment. Indeed, it may be said 
that, in general, if T be the maximum mean tempera- 
ture of the medium on explosion, in all probability 
its ‘ energy distribution state ’ is momentarily differ- 
ent from that which would result had the products of 
combustion merely been heated up to that tempera- 
ture. In other words, it is generally agreed that the 
chemical changes occurring in flames and explosions 
do generate molecular systems whose energy is, in 
the first instance, largely vibrational ; and that a 
definite, though it may be small, time interval must 
elapse before the energy becomes mainly kinetic, and 
the system re-attains equilibrium with the environ- 
ment 

In supposing the formation of ‘ long lived ’ mole- 
cules of carbon dioxide and steam of ‘ abnormal 
structure Prof. David and Mr. Davies have ex- 
tended the foregoing view much further than I 
would be prepared to go, especially as regards the 
‘ long life ’ of the supposed metastable molecules. 
Also, in saying that luminosity was manifested in 
their exploded gases “ at a time long after that at 
which combination (as inferred from the chemical 
analysis of rapidly cooled samples) has been com- 
pleted ”, they would seem to have modified the for- 
mer view about the so-called ‘ after burning in the 
sense that it seems now to be ascribed to incomplete- 
ness of the energy develoxnnent (because of that held 
up in the supposed metastable molecules) rather than 
to that of the actual oxidation itself at the moment 
of maximimi pressure. 

While reserving any further comments on the 
matter until after I have studied the evidence ad- 
duced in their forthcoming paper, perhaps I may be 
allowed to put in a caveat that in ‘ closed-vessel ’ 
explosions the relative times for complete inflamma- 
tion, for the attainment of maximxim pressure, and 
for the cessation of luminosity in the medium, so 
largely depend upon such factors as shape and size i 
of the enclosure and the occurrence of compression l 
waves, that due caution should be exercised in judging I 
the significance of particular experimental data, 
especially where the vessels used are larger than 
would allow of substantial homogeneity throughout 
the medium at the moment of maximum pressure. 

William A. Bone. 

Imperial College of Science and Technology, 

. London, Feb. TO. 
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Dissociation Energy of Oxygen Determined from the 
Pre-Dissociation of Sulphur Dioxide. 

The absorption spectrum of sulphur dioxide vapour, 
which we are studying with Wieland, is composed of 
three electronic regions: the first 3900-3400 which 
appears at high pressure ( 1 atmosphere and more in a 
tube of 100 cm .) ; the second 3370-2450, which begins 
to appear at p=0T mm., and the third from 2350 
extending beyond 2000 for low pressures 0*02-10 mm. 

The first and third regions are made up of series 
of bands with a fine rotation structure. The second 
region is also made up of bands with fine structure, 
but between 2550 and 2500 the bands become broad 
and diffuse. The molecule is then pre-dissociated. 

If we assume that this pre-dissociation limit corre- 
sponds to the reaction : 

SO 2 “^SO +0 

the heat of this reaction must he between 111,000 
(2550) and 114,000 (2500) calories, the mean value 
being 112,500 cal. 

We have studied with F. Wolff {Jour, Phys. etRad.^ 
March 1929, p. 81) the spectrum of SO, and have 
calculated from the convergence limit of the normal 
term the heat of normal dissociation, SO “>-S -f O ~ 
148,000 cal. 

From the sharp limit of pre-dissociation at 2792 
which we obtained in the absorption spectrum of Sg 
vapour, we can calculate the heat of dissociation of 
sulphur: Sg ->S -fS -102,200 cal. This value is in 
agreement with the thermal determination 103,600 
(Budde, Zeit, an. Chem. 78, 169 ; 1912). The heat of 
reaction -JSg +O 2 -->802 is 83,000 cal. (Ferguson). 

The heat of dissociation of oxygen is, therefore, 

148,000 +112,000 - 83,000 = 

126,400 cal. (5*5 volt). 

This value is in good agreement with the determina- 
tion which we made from the pre-dissociation of NO 2 
(128,000 cal.) (Natubb, Feb. 8, p. 202). 

It is very probable that the third absorption region 
of SO 2 presents also a pre-dissociation limit corre- 
sponding to the reaction : 

S02->-S0+0* 

We have foimd that the energy level of the meta- 
stable ID oxygen is equal to 13,700 om."^ (Nattjbe, 
Feb. 8). The second pre-dissociation must then occur 
between 1800 and 1900_A. We are studying it now 
with the vacuum spectrograph. 

Victor Hbnbi. 

Institute of Physical Chemistry, 

Zurich. 


Non- Disjunction Produced by Carbon Dioxide. 

The abnormal mitoses seen in tissue cultures kept 
under high tensions of carbon dioxide were described 
in a communication in Nature of Mar. 17, 1928, p. 420 
(see also Brit. J. Exp. Path., 9, 240 ; 1928). Frag- 
mentation of the chromosomes and irregular migration 
of the chromatin to the controsomes were seen, exactly 
similar to the mitotic changes observed many years 
previously in the eggs of Ascdris megalocephala 
jeeted to radium [Arch, Middx. Hosp., SO, 98 ; 1913). 
These observations suggested that carbon dioxide 
might produce hereditary disturbances, when applied 
to germ cells, analogous to those produced by X-rays 
and radium. In order to test this, observations on 
non-disjunction in Drosophila have been made, in 
which newly hatched virgin red-eyed flies were sub- 
jected to either pure carbon dioxide for a few hours, 
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or to varying mixtures of air and carbon dioxide for 
longer periods of time. They were then crossed with 
white-eyed males, and allowed to breed. 

In the experimental series, 9 exceptional sons in 
3930 sons were found, in the corresponding controls 
2 exceptional sons in 4880. Using the formula given 
by Karl Pearson {Phil. Mag., 6th Series, 13, 365; 1907), 

+ xO'6745 equals the probable error 

of difference, it is calculated that the difference between 
the mean number of exceptional sons expected from 
the control series and the actual number of exceptional 
sons of the carbon dioxide treated flies is equal to 
4*66 times the probable error. Among the corre- 
sponding daughters two gynandromorphs were found, 
both in the experimental series, none in the controls. 

In view of this effect of carbon dioxide on non- 
disjunction, there is reason to think that it will pro- 
duce other chromosomal disturbances, and alter germ 
cells in a manner similar to X-rays ; and I write in the 
hope that those who have facilities for the study of 
the ]Droduction of mutations will give carbon dioxide 
a trial. For those who are working upon ‘ the somatic 
mutation ’ hypothesis for cancer these results are of 
special interest, in that they provide a way for the 
production of somatic mutations other than by X-rays 
and radium. J. C. Mottram. 

The Radium Institute, London, 

Jan. 15. 


Mounting Medium for Film Sections. 

In the photomicrography of film sections for the 
purpose of examining the edge of the section, diffi- 
culty is encountered in the case of nitrate base when 
ordinary benzol- or xylol-balsam is used as the 
mounting medhim, owing to the refractive index of 
the medium being very close to that of nitrate film. 
A mounting medium of high refractive index 
(JV’d ==1‘591) suitable for photomicrographing sections 
of nitrate film is made up as follows : 

10 cm.® of alphabromonaphthalene is added to 15 
gm. of dried Canada balsam in a glass-stoppered or 
‘ balsam ’ bottle. The mixture is heated on the water- 
bath until the balsam has melted. Gentle agitation 
will then cause the liquid to become homogeneous. 

- This highly -refracting balsam will find other appli- 
cations in microscopy, for example, for use with Diato- 
macese and micro -crystals. 

For the photomicrography of sections of acetate 
film, benzol- or xylol-balsam is satisfactory. 

Edwin E. Jeldey. 

Research Laboratory, 

Kodak, Ltd., The Works, 

Wealdstone, Middlesex, Jan. 16. 


A Probable Baud Spectrum of Neon. 

Herzberg has recently suggested [Zs. /. Phy., vol. 
57, p. 626) from theoretical considerations that two 
excited neon atoms may combine to form a neon 
molecule, just as two excited helium atoms combine 
to form a molecule of helium, yielding a band spectrum 
discovered by Goldstein in 1913, and the subject of 
numerous researches in recent years by Curtis, Dieke, 
Takamine, Weizel, and others. It may be interesting 
in this connexion to note that while working with a 
neon discharge tube supplied by Leyboldts Xach- 
f olger, Cologne, I obtained about a year ago a number 
of bands in the red which appear to be due to neon 
molecules. The bands appeared under a transformer 
discharge, and disappeared when the discharge was 
sent from an induction coil. ; j 

The bands are rather peculiar, as they show no head, I 
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and consist of a number of lines at equal frequency 
intervals. Apparently the Q -branch is entirely 
missing ; only the P and R branches are developed. 
The bands are approximately at 7393, 7208, 7063, 
6963, 6847, and seem to be associated with strong red 
lines of neon. The frecjuency difference between the 
successive lines is approximately 6 units, from which 
the moment of inertia comes out to be 18 x 10"^®cm.®gm., 
and the distance between the neon atoms comes 
out to be of the order 1 x 10“® cm. The distance 
between the atoms of the Xag molecule is stated by 
Birge to be 2*33 x 10'® cm. Since the electron in the 
excited neon comes from a closed shell, its distance 
from the nucleus should be much less than that of the 
electron in Nag, and this is in accordance with my 
result. . D. G. Dhavale. 

Department of Physics, 

University of Allahabad, 

Dec. 18, 1929. 


Preparations of Protozoa and Algse. 

With reference to Dr. LI. Lloyd’s method of 
obtaining preparations of protozoa and algse (Nature, 
Jan. 18, p. 91), I have used a similar method since 
1926 for the study of growths of sessile algse. I demon- 
strated this method in a paper to Section K (Botany) 
of the British Association at the Glasgow meeting in 
1928. 

Glass microscope slides 1-inch wide and of the 
suitable length are fitted in a metal photograph 
printing frame and either wired (or chained) on the 
bed of the river or buoyed at a certain level with 
corks. After a given period the frame is lifted out 
and the slides can be fixed and treated in the same 
manner as other microscopic preparations. 

I believe the first to use glass slides for this kind of 
work was Naiiman (see Ber. Deutsch. Bot. Ges., 37, 
76-78 ; 1919). R. W. Butcher. 

The Tees Laboratory, 

Barnard Castle, 

Durham, Jan. 30. 


Wild Birds and Butterflies. 

Apropos of the recent discussion in Nature as to 
the frequency with which butterflies are eaten by 
birds, the following extract from The Emu, 29, Pt, 3, 
October 1929, p. 88, may be of interest. The vniter 
is Mr. M. S. R. Sharland, Melbourne, and the species 
of bii'd is the dusky wood-swallow (Artamus cyanop- 
terus). “When almost full-fledged they (Le. the 
nestlings) were fed at frequent intervals on butterflies. 
This was the first time I had noticed butterflies being 
included in the menu of either adult or young birds. 
The wood-swallow is evidently immune from any 
objectionable sensations to the palate which the 
butterfly may cause, but these insects seem to be 
shunned by most birds.” J. B. Cleland. 

The University, 

Adelaide, Dec. 24, 1929. 


Insect Pests of Willows, 

In a letter in Nature of Feb. 8, p. 201, by H. P. 
Hutchinson and myself, a serious error in the proof 
escaped notice. Galerucella luteola Miill was quoted 
as a common pest of Salix fAimiciTa in Great 

Britain. The species, of course, should Iiave been 
G. Uneola 'Fshr. The former Ghrysomelid beetle is 
common on the Continent and is not indigenous to 
Great Britain. H. G. H, Kearns. 

The University, 

Bristol. 
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The Function of Phosphate in Alcoholic Fermentation.^ 

By Prof. Arthur Harben, P.R.S. 


T he discovery that phosphates play an essential 
part in alcoholic fermentation arose out of an 
attempt by the late Dr. Allan Macfadyen to prepare 
an anti-zymase by injecting Buchner’s yeast juice 
into animals. As a necessary preliminary to the 
study of the effect of the serum of these injected 
animals on fermentation by yeast juice, the action 
of normal serum was examined. It was thus found 
that this exerted a two-fold effect ; in its presence 
the action of the proteolytic enzymes of the yeast 
juice was greatly diminished, and at the same time 
both the rate of fermentation and the total fer- 
mentation produced were considerably increased. 

In the course of experiments made to investigate 
this phenomenon, which it was thought might have 
been due to the protection of the enzyme of alco- 
holic fermentation from proteolysis by means of an 
anti-protease present in the serum, the effect of 
boiled autolysed yeast juice was tested, it being 
thought that the presence of the products of proteo- 
lysis might also exert an anti-proteolytic effect. 
As my colleague Mr. Young, who had by this time 
joined me, and myself had fortunately decided to 
abandon the gravimetric method chiefly used by 
Buchner in favour of a volumetric method which 
permitted almost continuous observations, we were 
at once struck by the fact that a great but tem- 
|)orary acceleration of the rate of fermentation and 
an increase in the carbon dioxide evolved pro- 
portional to the volume of boiled juice added were 
produced. This w'as ultimately traced to the 
presence of two independent factors in the boiled 
yeast juice, a thermostable dialysable coenzyme, 
now often known at the suggestion of Euler as 
CO- zymase, and inorganic phosphate. 

With regard to the phosphate, subsequent experi- 
ments showed that in all fermentations brought 
about by preparations obtained from yeast the 
presence of phosphate is absolutely essential. 
Leaving aside the question of living yeast for 
consideration later on, three different types of 
fermentation can be established (Fig. 1, curves 1, 
2, and 3) with such preparations. 

(1.) A relatively rapid fermentation (Fig. 1, 
curve 1 ) in which sugar is decomposed into carbon 
dioxide and alcohol and simultaneously inorganic 
phosphate is converted into an ester (or esters) of a 
sugar which accumulates. The rate rises to a 
maximum, and when the supply of inorganic 
phosphate ceases, the rate of fermentation falls, 
the accumulation of ester also naturally ceases and 
the fermentation passes into Type 2. 

(2.) A relatively slow fermentation (Fig. 1, 
curve 2) in wdiich the rate at which fermentation 
occurs is controlled by the rate at which inorganic 
phosphate is supplied by the hydrolysis of the 
phosphoric esters present in the system by the 
phosphatase also present. This inorganic phos- 
phate is alternately reconverted into a sugar- 

^ Address delivered at Stockholiii on Dec. 12, 1929, on the occasion 
of the presentation of the Xobel Prnes. ' 


phosphoric ester and again liberated by h 3 rdroiysis, 
and thus fermentation proceeds at a steady rate 
in the presence of available sugar without any 
permanent increase in the amount of inorganic 
phosphate or of phosphoric ester present. This is 
the type of fermentation which goes on when sugar 
is added to an active preparation from 3 ^east and 
the process is allowed to proceed until a steady rate 
is obtained. In some preparations, depending on 
the amount of phosphatase present, the rate of 
fermentation is increased to some extent if more 
of the sugar-phosphoric ester is added or produced 
(Boyland, Biochefn. J., 23, 219 ; 1929), but this soon 
reaches a limit. If inorganic phosphate be added, 
the fermentation passes into Type 1 . If sugar fails, 
inorganic phosphate apjiears and iiltimatel}' (under 



favourable conditions) the whole of the sugar- 
phosphoric ester is hydrolysed, its sugar moiety 
fermented and the whole of the phosphate liberated 
in the inorganic form. 

(3.) If now into a fermentation mixture in which 
a Type 2 fermentation is proceeding an additional 
quantity be introduced of a phosphatase, capable 
of h^^di’olysing the sugar-phosphoric ester and thus 
increasing the rate of supply of inorganic phosphate 
(Harden and Macfarlane, unpublished results), the 
rate of fermentation also rises. If a suffleiently 
active preparation of phosphatase could be added 
so that the sugar -phosphoric ester was decomposed 
as rapidly as it was formed, a rapid fermentation 
would ensue, unaccompanied by accumulation of 
phosphoric ester. This has not yet been accom- 
plished directly, but an indirect method of attaining 
the same end is available, inasmuch as arsenates 
have been found to have the powder of greatly 
stimulating the effect of the phosphatase. 

This observation was in reality the undeserved 
reward for thinking chemically about a biochemical 
problem. In many chemical reactions the type of 
compound concerned is the main fact of importance ; 
arsenates react like phosphates ; potassium may be 
replaced b}^ sodium, iron by nickel or cobalt. Bio- 
chemically^ the difference between potassium and 


No. 3147, VoL. 125] 


278 


NATURE 


[February 22 , 1930 


sodium may be the difference between life and 
death, and when iron is not used in a respiratory 
pigment it is not replaced in Nature by nickel 
or cobalt, but by copper or vanadium. So, also, 
arsenate does not play a similar part to phosphate 
in fermentation, but acts in an entirely different 
manner. On the addition of a suitable amount of 
arsenate a rapid fermentation (Fig. 1, curve 3) 
occurs comparable in rate with that of Type 1, but 
differing from this in that the rate is permanently 
raised and that no accumulation of the sugar- 
phosphoric ester occurs. Under optimal conditions 
the addition of inorganic phosphate does not 
produce any significant rise in this rate of fermen- 
tation, as the rate of fermentation is controlled in 
these circumstances by the concentration of the 
fermenting complex (enzjmies + co-enzyme) . Ar- 
senate, on the other hand, does not increase the 
maximum rate in fermentation of Type 1, as the 
supply of inorganic phosphate is already optimal. 

Without making any assumj^tion as to the exact 
nature of the phosphoric ester actually produced, 
the changes so far considered may be illustrated 
by the two equations originally proposed by 
Harden and Young for the case in which only 
hexosediphosphate is formed, the first representing 
the evolution of carbon dioxide and production of 
alcohol, accompanied by the accumulation of ester, 
and the second the hydrolysis of this ester wdth 
liberation of a hexose and mineral phosphate. 

I. 2CsHiA+2Na2HP04 = 

C6Hio04(P04Na2)2 + 2 H 2 O + 2 CO 2 + 2 C 2 H.O 

II. CeH4o04(P04Na2)2+2H20-- 

C 6 Hi 20 e-i- 2 Na 2 HP 04 

Equation I. represents the condition of affairs in 
a fermentation of Type 1 ; Equation II. that in a 
fermentation of T^^pe 2. In the presence of arsen- 
ate, the hydrolysis of hexosephosphate according 
to Equation II. proceeds sufficiently rapidly to 
supply phosphate at such a rate that Equation I. 
proceeds at maximum velocity. 

Febmektatiox- by Lrvma Yeast. 

A striking feature of fermentation by yeast 
preparations is that it proceeds much less rapidly 
than f ermentation by a corresponding amount of 
living yeast. Thus Buchner’s yeast juice ferments 
at only about 1/20-1/40 of the rate of the yeast 
from which it is derived. 

The fact that the rate of fermentation of such a 
juice can be raised in favourable circumstances 
some ten to twenty times simply by increasing the 
supply of phosphate seems to me to indicate clearly 
that a large fraction, at least half, of the fermenting 
complex of the yeast has escaped injury in the 
preparation and has passed into the juice, but that 
the mechanism for the supply of inorganic phos- 
phate has been to alarge extent destroyed. Neither 
arsenate nor phosphate has an accelerating action 
on the rate of fermentation by living yeast. , This 
ina}^ be due to the fact that the supply of inorganic 
phosphate in the interior of the yeast cell is already 
optimal, but some doubt exists as to whether or 
not these salts freely penetrate the cell. If, how- 


ever, as seems to me probable, it is true that in the 
making of preparations from yeast it is the phos- 
phate-supplying mechanism that is thrown out 
of gear, it becomes an object of inquiry in what 
way this is brought about. 

Several possibilities present themselves. As sug- 
gested for the fermenting complex itself by Euler 
and his colleagues, the phosphatase may in large 
part be combined with the cytoplasm and thrown 
out of action when the cell is killed. Another 
possibility is that in the cell the action is localised 
and that disorganisation of the cell leads to less 
favourable conditions (for example, concentration, 
presence of inhibitors, etc.) and to lessened rate of 
action. There is some evidence for this, since the 
amount of phosphatase present, as judged by the 
normal rate of fermentation (Type 2), seems to 
dimmish as the disorganisation of the cell becomes 
more complete. Thus dried yeast and yeast de- 
hydrated wdth acetone ferment sugar (Type 2) more 
rapidly than yeast juice, although when phosphate 



is freely supplied they all cause fermentation at 
about the same rate. Again, some labile substance 
which acts as an accelerator of the phosphatase 
may be inactivated by the various modes of treat- 
ment (grinding, drying, treatment with toluene or 
acetone, etc.) to which the cell is subjected. 

The process least likely to activate such an 
accelerating substance is probably that of Buchner, 
but the possibility also exists that such a substance, 
if present, might be adsorbed and thus removed from 
the juice by the large quantity of kieselguhr em- 
ployed. 

Experiments (not yet published) have recently 
been made in my laboratory by Miss Macfarlane 
to find out at what stage in the process the change 
occurs and whether a juice richer in phosphatase 
could be obtained by modifying the process of 
grinding and pressing out. It appears, however, 
that simple grinding with sand produces a change 
of the same order as that observed in Buchner’s 
yeast juice. The experiments w^ere made by grind- 
ing a mixture of sand and yeast for different times 
and testing the rate of fermentation and response 
to phosphate at intervals of the whole mass without 
pressing out (Fig. 2). 

These curves show" the rate of fermentation of 
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2 gm. of yeast + 2 gm. of sand in 20 c.c. of 10 per 
cent fructose at 30° ; {a) without grinding ; {b) after 
grinding for 20 minutes ; and (c) after grinding for 
60 minutes. At the point marked with an arrow 
0*6 c.c. of 2M potassium hydrogen phosphate was 
added. The curves show that the longer the period 
of grinding, the lower the rate of fermentation and 
the greater the response to phosphate. Here again, 
the total loss of fermenting power was only small. 

Minor differences were observed when different 
substances were substituted for the kieselguhr 
used by Buchner, the most active juice, for example, 
being obtained l3y the use of calcium carbonate, 
whereas barium carbonate 3 delded totally inactive 
material. Further investigation may possibly 
throw more light on this aspect of the question. 

I have assumed up to now that the processes in 
the living cell are essentially of the same kind as 


those wFich occur in the various preparations made 
from the dead ceil, .but differ from these ma,inly 
in the relative intensity of some of the reactions, 
and I know no vahd argument against this assump- 
tion. 

The cycle undergone by the phosphate in the 
series of changes which constitutes ordinary fer- 
mentation clearly consists in the 
tion of a phosphoric ester and the hydr^^^^^his 
to free phosphoric acid. A simpIe ^^^^M ou 
based on the phosphorus content of 
shows that the whole of this phosphate must pass 
through the stage of phosphoric ester every five 
or six minutes in order to maintain the normal rate 
of fermentation, whereas in an average sample of 
yeast juice the cycle, calculated in the same way, 
would last nearly two hours. 

{To he continued,) 


Hybrid Vigour and Fibre Production. 


M an may not consume more vegetable food per 
capita now than in days past, but it is 
certain that the amount of vegetable fibre employed 
to clothe him, and to spread before his eyes the 
printed word, increases from year to year, and 
the subject of vegetable sources for our cellulose 
supplies is frequently canvassed as a result. 

In a very interesting and suggestive chapter in 
their text-book '' Genetics in Relation to Agricul- 
ture Messrs. Babcock and Claussen, two dis- 
tinguished geneticists of the University of California 
at Berkeley, point out that rapid vegetable growth, 
in all kinds of plants is frequently very marked in 
the first generation hybrid offspring of crosses 
between species or varieties ; it is impossible to 
define the procedure too accurately in view of the 
confusion that surrounds the taxonomists’ definition 
of a species, but these authors were referring to a 
familiar phenomenon which very early received 
attention in the history of breeding experiments. 

The rapid production of cellulose for the voracious 
maw of the printing press depends upon the rapid 
growth of the plant, and in America, following the 
lead of such geneticists as Babcock and Claussen, 
the foresters are exploring the possibilities of 
hybridisation as the source of an generation of 
trees which shall grow more quickly than either 
parent. The intention, of course, is to propagate 
such a vigorous seedling when procured by vege- 
tative means. In such a 'clone’ of vegetatively 
propagated trees the hybrid vigour of the original 
plant may be expected to persist, and when, as in 
the case of the paper pulp industry, the essential 
point is quantitative yield of wood, to a certain 
extent regardless of quality, the problem is rela- 
tively clear-cut and there seems considerable 
possibility of attainment of the practical end in view. 

Where, however, plants of briefer duration of 
life are concerned, and where each new generation 
of plants is raised from seed, at first sight the 
possibility of obtaining more-vigorously growing 
plants as the result of hybridisation seems very 
remote. As is well known, in subsequent genera- 
tions, the Mendelian growth factors, combined in 
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the Fj hybrid, usually segregate independently and 
there is little likelihood of many seedlings of the 
new F^ generation containing that happy summa- 
tion of dominant factors contributing to vigorous 
growth which were fortunately combined the 
cross making the F-^ plant. However, in recent 
years numerous cases have come to light where 
many factors, thus first brought together in a cross, 
have remained together during subsequent genera- 
tions as the result of that obscure process controlling 
the fusion and sorting of the constituents of the 
chromosome which are grouped under the term 
' linkage ’. It is, therefore, perhaps worth pointing 
out that at the present time two plants which are 
or have been under trial as sources of fibre may 
represent the offspring of a natural hybrid. 

Prof. P. W. Oliver, now enjoying his well-earned 
rest from the Department of Botany, ■ University 
College, Gower Street, by taking charge for a short 
period of the Botanical Department of the Univer- 
sity of Cairo, has frequently directed attention to 
the vigorous growth of one of these plants^ — rice 
grass dr cord grass, Spartina Townsendii. 

Three articles upon this grass, upon its dis- 
tribution, its use in reclaiming maritime muds and 
resisting foreshore erosion, and as a fodder, etc., 
appeared in the Journal of the Ministry of Agricul- 
ture recently, and were reprinted by the Ministry 
as Miscellaneous Publication No. 66 ; whilst, during 
the War, experiments were made with this plant 
in paper-making. As Prof. Oliver points out in 
his contribution in these articles, we are still un- 
certain of the accuracy of the assumption that this 
grass arose as a hybrid between the species S. 
alterniflom and S, stricta, experiments made in cross- 
ing the putative parents having so far been without 
result. If a hybrid, it is at least remarkable that 
no segregates have been discovered during the fifty 
years in which the spread of S. Townsendii has now 
been observed. 

In the other case, the plant in question is under 
much more vigorous exploitation as a fibre plant, 
' Brotex ’ was referred to in Nature of Mar. 9, 
1929. Its botanical history is far less knovm than 


280 


NATURE 


[Febeuaey 22, 1930 


that of Spartina Toivnsendii, as its examination 
has been conducted for commercial rather than 
scientific ends. We are told, however, that this 
malvaceous plant is a hybrid biennial which comes 
true to seed and can be grown successfully in 
Devonshire, with vigorous production of fibre. 
The Brotex Company, of 10 New Burlington Street, 
Londo.n: 5 ^.-h.as issued a booklet containing some very 
str^ku.?yj>iH)tographs of the plant under cultivation 

There seems little doubt 
valuable fibre can be obtained from the 
plant ; it has still, of course, to establish its place 
as a commercial source of fibre. 

Again, we seem to be confronted with a case of 
vigorous cell wall production by a plant of hybrid 
origin. If the claims for the plant are justified 
and this vigour of growth maintained in subsequent 
years, as in the case of Spartma, once more the 
question arises whether linkage has established 
amongst the hybrid offspring a stable and vigorous 
race of plants. 


Another alternative in such cases has to be borne 
in mind, and will doubtless form the subject of 
future investigation. In Citrus and in many other 
genera of plants, it is possible to maintain a hybrid 
race intact, although propagating by seed, because 
these seeds are actually asexually produced, so 
that though ' seed ’ is planted, the plants are 
actually members of one vegetatively propagated 
tclone h 

The w’hole subject of the utilisation of hybrid 
vigour, for fibre production as for fruit and vege- 
table production in the service of man, is a fascinat- 
ing topic fraught with great practical possibilities. 
In view, especially, of the utihsation of Britain’s 
tropical resources, it is to be hoped that its investi- 
gation will not be left to America ; but, on a con- 
servative estimate, twenty times the number of 
scientific workers are engaged in the study of 
jDlant genetics in the United States compared 
with the number of workers in this field in the 
British Einj^ire. 


Obituary. 


Mr. E. T. Newton, F.R.S. 

E dwin tulle Y newton, who died in Lon- 
don on Jan. 28, aged nearly ninety, was for 
many years a leader in the study of fossils in Great 
Britain. He was born in London in May 1840, and 
at an early age was apprenticed to a handicraft which 
gave him special skill in designing and carrying out 
delicate manipulations. He was at the same time 
deeply interested in natural history, and was 
fortunate in attracting the notice of Huxley, whose 
lectures he attended at the Royal School of Mines 
in Jerm 3 m Street. Eventually, in 1865, he became 
assistant to Huxley, who was then naturalist to 
the Geological Survey, and henceforth he was able 
to follow his inclination and devote himself to the 
study of life, both recent and fossil. His official 
work, howwer, led to his dealing chiefly with fossils, 
and in 1882, when Mr. Robert Etheridge left for 
the British Museum, he was appointed palaeon- 
tologist to the Geological Survey, a position which 
he occupied until his retirement under the age- 
limit in 1905. 

Newton’s earliest noteworthy success, arising out 
of his routine duties, was the jereparation of the 
first satisfactory microscope-sections of coal, for use 
by Huxley in a lecture which he delivered at Leeds 
in 1870, and afterwards published in the Gontem- 
porary Review. These sections aroused much in- 
terest, because they revealed masses of spores as 
the chief constituent of certain bituminous coals, 
and Newton followed up the subject in his first 
scientific paper, which was published in the 
Geological Magazirie in 1875. Next he turned to 
the difficult task of preparing a regular series of 
transverse sections through the brain of a cock- 
roach, which he described, with the aid of his own 
drawings, in the Quarterly Journal of Microscopical 
Science in 1879. Each of these sections represented 
a known thickness, and Newton reproduced them 
exactly on an enlarged scale in a series of plates 
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of soft pinewood. He then fixed the wooden plates 
together in regular order, and thus made a magnified 
model of the cockroach brain, which he described in 
the Journal of the QueJcett Microscopical Chib. This 
was one of the first attempts to make a model from 
serial sections, and it is now preserved in the 
Museum of the Royal College of Surgeons. 

Newton’s chief official duty as pahnontologist to 
the Geological Survey, like that of his colleague 
George Sharman, w^as the preparation of lists of 
fossils for the memoirs which accompanied the 
maps. Throughout his career, however, he did 
much more than official routine, and found both 
time and opportunity to make man}^ important 
contributions to our knowledge, es|)eciaiiy of the 
fossil Vertebrata. His earliest researches of this 
kind w’-ere devoted to the Cretaceous fishes, and he 
published his results not only in short papers, but 
also in his well-known memoir on the Cretaceous 
Chimseroid Fishes ”, issued by the Geological Survey 
in 1878, and in the second edition of Dixon’s 
“ Geology and Fossils of Sussex ”, which appeared 
in the same year. 

Most of the English Cretaceous fish-remains were 
fragmentary, and Newton was always fascinated by 
fragments, which needed special skill and patience 
for their interpretation . He was particularly inter- 
ested in the scattered remains of the small mammals, 
birds, and fishes found in the later geological forma- 
tions ; and as the museums of London proved to 
be deficient in the skeletons of common existing 
animals which he wanted for comparison, lie pro- 
ceeded to make his owm collection. He thus 
brought together a valuable series of exquisitely 
prepared skeletons , which included parts often 
neglected, such as the otoliths of fishes. Aided by 
this collection, he made great additions to our 
knowdedge of the vertebrate fauna of Britain which 
immediately preceded the present, and his services 
were frequently sought when isolated bones and 
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teeth were discovered in cave deposits and other 
comparatively recent geological formations- In 
this connexion may be specially mentioned his 
Survey memoirs on '' The Vertebrata of the Forest 
Bed Series of ISTorfolk and Suffolk ’’ (1882) and 

The Vertebrata of the Pliocene Deposits of 
Britain ’’ (1891), also his paper on the Pleistocene 
vertebrates from the Ightham fissure in Kent con- 
tributed to the Geological Society’s Journal in 
1894. He continued such researches at intervals 
until quite recently, his last paper, on a bone of a 
pelican from the Yorkshire peat, appearing in The 
Naturalist of June 1928. It may be added that 
Newton rarely dealt with controversial matters, but 
his account of a human skull found in a Pleistocene 
deposit at Galley Hill, Kent, published by the 
Geological Society in 1895, began a long discussion 
which still continues. 

Of all Newton’s contributions to vertebrate 
palaeontology, how^ever, the most fundamental were 
three memoirs on fossil reptiles published in the 
Philosophical Trayisactions of the Poyal Society. 
In 1887, by the delicate preparation of the skull of 
a pterodactyl from the Upper Lias of Whitby, he 
gave the first satisfactory description of the brain 
of a flying reptile. In 1893 and 1894, by taking 
gutta-percha casts from the hollows left by the 
decay of bones which were once buried in the 
Permo-Triassic sandstones of Elgin, Scotland, he 
utilised in an astonishing manner a most un- 
promising collection of the remains of various land 
reptiles, and revealed several skulls and other parts 
of the skeleton of genera closely related to some 
previously found only in the Karroo formation 
of South Africa and in corresponding rocks in 
India. 

Although occupied so much with research, 
Newton still found time to take an active part in 
the work of scientific societies in London. For 
several periods he was a member of council of the 
Geological and Palseontographical Societies and of 
the Geologists’ Association. He was also a member 
of the publication and finance committees of the 
Zoological Society. He was president of the Geo- 
logists’ Association in 1896-98, and president of the 
Palseontographical Society from 1921 to 1928. He 
was elected a fellow of the Royal Society in 1893, 
and received the Lyell Medal from the Geological 
Society in the same year. To his scientific worth 
was added a charming personality, unassuming and 
kindly, which leaves happy memories with all who 
had the good fortune to be associated with him. 

A. S. W. 


^ ^ Sir Georoe Daxcee Thaxe. 

Sir George Thane died on Jan. 14 within four 
months of the eightieth anniversary of his birth. 
He was associated with University College, London, 
as student, demonstrator, professor of anatomy, and 
emeritus professor for more than sixty-three years. 
When only twenty 3^ears of age, and not yet qualified 
to practise medicine, he was chosen by Prof . George 
Viner Ellis for the office of demonstrator of ana- 
tomy, and seven years later, on Ellis’s retirement, 

No. 3147, VoL. 125] 


Thane was appointed to succeed him in the pro- 
fessorship, which he occupied for forty- two years. 

The mere enumeration of the forty-nine years 
which Thane devoted to the teaching of anatomy 
at University College represents only one aspect of 
the great services he rendered. Nor did the work 
or research in, and teaching of, anatomy form the 
major element in his whole-hearted devotion to 
I University College and to anatomy. His greatest 
achievement was his cultivation of a personaJ know- 
ledge of the students who worked under *him " and 
of a sincere interest in their weKare, which he main- 
tained throughout their subsequent careers. He 
became their lifelong friend. Thus his genial per- 
sonality, and in particular his passion for accuracy 
in observation and restraint in expressing what he 
saw, influenced the lives of thousands of medical 
men and women. This played a large part in 
building up the solid reputation of medical educa- 
tion in London. 

Thane had a very wide and exact knowledge of 
anatomical literature. Among his contemporaries 
he was personally acquainted not merely with their 
published works but also with the men themselves 
in their laboratories and their social life. By his 
own investigations he acquired the critical instru- 
ment for assessing the value of other anatomists’ 
work, and his judgment and power of lucid expres- 
sion made his own writings a sober and wonderfully 
accurate picture of the state of anatomical know- 
ledge. 

Like his predecessors in the chair of anatomy at 
University College — the men who created Quain’s 
Anatomy ” and made it the standard text-book 
which was adopted as a model throughout the world 
— ^lie put his best work into this book, rather than 
into the scientific journals. His contributions to 
the 9th and 10th editions of “ Quain’s Anatomy ” not 
merely maintained the high qualities and reputation 
of the work, but also extended its range and pre- 
cision, and made it the most reliable and adequate 
text-book on the subject that at the time had been 
produced. 

Thane was one of the founders of the Anatomical 
Society of Great Britain and Ireland, and years 
afterward when he became its president the respect 
in which he was held abroad was shown by an 
exceptionally large attendance of distinguished 
foreign anatomists. Thane was an active member 
of the German and French anatomical societies, and 
took a delight in attending their meetings, as W’-ell 
as the international anatomical congresses. 

During his years of service as inspector of ex- 
periments on living animals, Thane took a keen 
interest in acquiring a personal knowledge of 
physiologists and in facilitating their work. He 
was an honorary D.Sc. of Dublin and LL.D. of 
Edinburgh, and on his retirement from the active 
work of his professorship a knighthood was con- 
ferred upon him in recognition of his public service. 
By his death his former students have lost a wise 
and kindly friend and the science of anatomy a 
teacher who unobtrusively did a vast amount of 
work to establish the foundations of an exact know- 
ledge of the human body. 
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News and Views. 


Dr. CabI/ St0Rmer, professor of pure mathematics 
in the University of Oslo, Norway, is shortly visiting 
Great Britain — for the first time — ^primarily at the 
invitation of the University of London. He is known 
in scientific circles throughout the world as the leading 
authority on the aurora polaris. His work on this 
subject has covered a very wide range. On the side 
of theory he has developed mathematically the ideas 
first propounded by Kron Birkeland as a result of 
laboratory experiments on the projection of cathode 
rays towards a magnetised sphere representing the 
earth. In a long series of mathematical papers, 
Stormer has investigated the trajectories of electric 
corpuscles projected from the sun towards the earth 
and deflected by the earth’s magnetic field ; he has 
sho^m that numerous observed features of the aurora 
can thus receive a natural explanation. Many 
problems connected with aurora3 and the associated 
phenomena of magnetic storms still remain unsolved, 
but it seems certain that much of Stormer’s work will 
form an integral part of the complete theory when 
this is arrived at finally. 

Further, Stormer is a great pioneer observer of 
aurorae ; he was the flrsfc to develop a practical and 
accurate method of determining the height and situa- 
tion of aurorae in the atmosphere. Simultaneous 
photographs of the aurorae are taken, from two or 
more places connected by telephone, and on plates 
that also show some of the background of stars, which 
serve as reference-points for direction. The tele- 
phonic facilities which he receives in this work from 
the national authorities in Norway, when an aurora 
is in progress, aflord a remarkable instance of State 
co-operation in purely scientific research. Among 
his most important recent discoveries is the fact that 
the exceptionally high auroral rays, rising to heights 
of 700 Ion. or 800 km., are situated in the sunlit 
atmosphere, though they are viewed after sunset at 
the place of observation ; he has also recently 
directed attention to the long-period radio echoes, 
which he attributes to reflection by streams of solar 
corpuscles far from the earth. Prof. Stormer is 
lecturing in London on Feb, 28, Mar. 5 and 7, mainly 
on the theory of the aurora, but also on his observa- 
tions, which he will illustrate with many of his 
beautiful auroral photographs. He is also visiting 
the Universities of Oxford, Cambridge, Manchester, 
Edinburgh, and Aberdeen. It is to be hoped that his 
visit, particularly to Scotland, will arouse new interest 
in the observation of aurorae by skilled amateur 
observers; an international committee, of which he 
is chairman, has prepared an auroral atlas, and various 
alternative plans, for use in such observations. 

The British Industries Fair, 1930, was opened on 
Feb. 17, and will remain open until Feb. 28. The 
London section is being held this year at Olympia 
instead of, as formerly, at the City. The 

Birmingham section is held, as before, at Castle Brom- 
wich. At London the exhibits cover a wide and 
diversified range of British manufactxire, including— 
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to take only a few examples at random — cutlery, 
jewellery, glassware, paper, leather, toys, scientific 
and optical instruments, wireless apparatus, musical 
instruments, chemicals, and textiles. The exhibits 
at Birmingham may be described as heavier, since 
they relate mainly to the iron and metal trades, power 
(lighting, heating, cooking, and ventilating plant), 
engineering, railway plant, mining plant, and brewing. 
While the London section is organised by the Depart- 
ment of Overseas Trade, the Birmingham section is 
organised by the Chamber of Commerce under the 
auspices and with the support of the Department of 
Overseas Trade. It should be noticed that only 
British manufacturing firms are permitted to exhibit, 
and that no exhibitor may exhibit articles other than 
those of his own manufacture. Since the Fair is 
organised for business and not for show, trade buyers 
are admitted to the Fair free between 10 a.m. and 
8 p.M. on each day. The public are, however, ad- 
mitted daily on payment between 4 p.m. and 8 p.m., 
except on Saturday, Feb. 22, when the hours will be 
1 P.M. to 8 P.M. 

In order to f urther the business purpose of the Fair, 
the Department of Overseas Trade ‘has installed a 
special office in the Fair where visitors and exhibitors . 
can obtain commercial information on such subjects 
as tariffs, transport, etc. In addition, there is in each 
section of the Fair an officer of the Department who 
is prepared to give information as to conditions in 
overseas markets, sources of supply, the appointment 
of suitable agents, and other matters relating to export 
trade. Besides these facilities the services of inter- 
preters are available free of charge. The British 
Industries Fair has grown steadily from strength to 
strength. It is perhaps the one Exhibition which 
offers, above all others, the greatest opportunity of 
seeing the latest developments in British manufactures 
gathered together under one roof — or, rather, under 
two roofs, one in London and the other in Birmingham. 
The importance of the Fair at this critical period in the 
manufacturing industry of Great Britain can scarcely 
be exaggerated. 

An interesting experiment has been inaugurated in 
Lanarkshire this week as a result of which ten thousand 
school children are receiving three-quarters of a pint 
of milk daily until July. The scheme is the most 
ambitious venture in the realms of physiological 
research ever attempted in Great Britain. Five 
thousand children are receiving a ration of raw milk, 
five thousand are receiving pasteurised milk, and ten 
thousand will be observed as control subjects. All 
are being weighed periodically, and elaborate data 
regarding increase in stature, progress in health, etc., 
will be compiled at the close of the experiment. The 
enormous number of children involved in the test will 
ensure that results wall be of so general a character 
that physiologists will be able to justify the broadest 
conclusions from them. It is expected by leading 
Scottish agriculturists that the consumption of milk 
in Scotland will be greatly increased as a result of the 
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experiment* At present the consumption per head in 
Scotland is one of the smallest in the world, and an 
increase would raise the standard of public health in 
the country. 

Fbom the medical point of view, this experiment in 
Lanarkshire is ecj[ualiy interesting. All milk used is 
Grade A, guaranteed from herds free from tuberculosis. 
At present almost three thousand cases of tuberculosis 
are reported every year in Scotland, and if this scheme 
assists by showing to the people the benefits derived 
from using the best milk available, then it will to a 
great extent have justified itself. All the arrange- 
ments are in the hands of the Lanarkshire Education 
Authority and its staff of doctors, nurses, and teachers. 
No administrative charges will require to be met, and 
all the money will be available to provide the milk. 
The cost of the scheme is in the neighbourhood of 
£9000, of which £5000 has been granted by the Empire 
Marketing Board and £2000 by the Distress in Mining 
Areas (Scotland) Fund. The remaining £2000 will be 
provided from a source not yet known. The experi- 
ment was inaugurated at a meeting in Hamilton 
Academy on Saturday last, when an address was given 
by Mr, Thomas Johnston, Under-Secretary of State 
for Scotland. Several Lanarkshire Members of Par- 
liament also took part, and representatives were 
present from the West of Scotland Agricultural 
College, the Haimah Dairy Pesearch Institute, the 
Scottish Milk Agency, Ltd., and the Farmers’ Union. 
Nine hundred gallons of milk are being supplied daily 
by the Scottish Milk Agency, Ltd. 

The composition of the new Economic Advisory 
Council was announced by the Prime Minister in the 
House of Commons on Feb. 12, Fifteen non-Minis- 
terial members have been selected to serve in an 
advisory capacity, and of these, five represent what 
may be called the academic side, namely, Mr. G. D. H. 
Cole, Sir Daniel Flail, Sir William Hardy, Mr. J. M. 
Keynes, and Mr. R. H. Tawney. Seven of the mem- 
bers have been drawn from industry and finance, in- 
cluding Sir Arthur Balfour (chairman of the Com- 
mittee on Industry and Trade), Sir John Cadman, 
Mr. Ernest Debenham, Sir Andrew Duncan, Sir Alfred 
Lewis, Sir William MXintock, and Sir J osiah Stamp. 
Labour organisations are represented by Mr. Ernest 
Bevin and Mr. W. M. Citrine, while Mr. W. R. Blair 
is representative of the co-operative movement. The 
Ministerial members of the Council, as already an- 
nounced in the Treasury Minute dated Jan. 27, are the 
Prime Minister (chairman), the Chancellor of the Ex- 
chequer, the Lord Privy Seal, the President of the 
Board of Trade, and the Minister of Agriculture. 
Other Ministers may from time to time be invited by 
the Prime Minister to participate in the deliberations 
of the Council, and it has been stated that a number 
of distinguished industrialists and economists have con- 
sented to assist on specific points. A whole-time staff 
has also been appointed, consisting of Mr. Thomas 
Jones (secretary), j\Ir. H. D. Henderson, Mr. A. F*. 
Hemming, Mr. H. V. liodson, and Mr. Colin G. Clark. 

The appointment of the Economic Advisory Coxmcil 
has recently been the subject of eorrespondenee in the 
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I columns of the Times. In the issue dated Feb. 13, 
‘ Econax ’ pointed out that a vast amount of economic 
information is already provided by various Govern- 
ment Dei3artments, such as the Board of Trade, the 
Ministry of Labour, the Ministry of Agriculture and 
Fisheries, and the Ministry of Transport. On the 
establishment of the Board of Trade there is a chief 
economic adviser to H.M. Government who is able to 
draw upon all the resources of the Board. Empire 
problems of an economic character are already covered 
by the Imperial Economic Committee, the Imperial 
Shipping Committee, and the Empire Marketing 
Board. In view of this very exhaustive machinery for 
the collection of economic data and for advisory pur- 
poses, ‘ Econax ’ argued that the setting up of an 
Economic j^dvisory Coimcil is an innovation which 
appears to merit more detailed examination by Parlia- 
ment than it has hitherto received. Commenting on 
this letter, the Times stressed the existence of a net- 
work of dei3artmental and other bodies created for 
the very needs which an Economic Advisory Council 
appears to be designed to supply. “ Why should 
the Civil Research Committee or the Melchett -Turner 
Conference be superseded as co-ordinating bodies ”, 
or if they were not to be superseded, “ How was the 
new Council to supplement their work ” ? In a reply 
to ‘ Econax Sir William Beveridge claims that some 
body is necessary to co-ordinate the various economic 
activities of different departments so that the eco- 
nomic life of the country may be seen as a whole by 
the Government, although he admits that only ex- 
perience can show if the new machinery -will accom- 
plish this object. 

Prof. Julian Huxley, sjoeaking on the aims of 
school biology, in an address delivered on Feb. 8 to 
the School Nature Study Union, urged the cultural 
value of the subject, and deprecated unnecessary 
technicality in the teaching. He pointed out the 
wide applications of biological principles to purely 
human, political questions, such as population, 
eugenics, social and personal hygiene, and so on, and 
their consequent national importance; and sub- 
mitted that this consideration justifies the employ- 
ment of biology as a ‘ bridge ’ by which the humanities 
should be linked with natural science ; the easiest 
bridge being afforded by the history of biology. In 
the course of the address it was shown that many of 
the facts and principles of chemistry and physics, 
including mechanics, can be approached and eluci- 
dated from the biological side ; to mention but a few 
examples, respiration naturally leads to the chemistry 
of Combustion ; nutrition and metabolism to sources, 
expenditure, and conservation of energy, and also to 
the theory of solution and osmosis ; skeletal struc- 
tures to the mechanics of levers. In actual practice, 
however, the order of teaching is almost always re- 
versed, the chemical and physical processes exhibited 
by living organisms being approached through 
previous study of inanimate objects. In view of the 
fact that Nature study, chiefly of a biological kind, 
is usually the first stage in science teaching, it is more 
rational to expand on this formdation in every pos- 
sible direction so as to embrace the other subjects as 
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the educational edifice is enlarged, rather than to 
ereate a gap, and start the second stage, where 
definite scientific principles are properly introduced, 
de novo and disconnected from its predecessor. 

Fob his presidential address to the Ojotica] Society 
on Feb. 13, Mr. F. Twyman took as his subject “ Optics 
in Radio Transmission and Other Fresh Fields 
Optics, which originally meant the science treating 
of light and the phenomena of vision, has, said Mr. 
Twyman, by general consent come to include the 
phenomena of infra-red and ultra-violet radiation. 
The time is now rijie for a further extension to include 
•other radiations, such as those used in radio trans- 
mission and the X-rays. Not only does the propaga- 
tion of all these radiations follow the same laws, but 
also the manifestations of them which have become of 
interest in recent years are often of a nature long 
familiar to those dealing with optics. Furthermore, 
.some of the recent developments have resulted from 
the application of minds trained in optics to considera- 
tion of these other radiations, illustrations include 
the polarisation and interference of radio waves, the 
latter phenomenon enabling the height of the Heavi- 
side layer to be determined ; while the use of the 
notions associated with the diffraction grating have 
resulted in novel suggestions for radio transmission. 
The ‘ optical ’ phenomena of X-rays include the forma- 
tion of characteristic spectra of the elements by the use 
of a crystal in a manner closely analogous to that in 
which the well-knowm optical spectra are produced by 
means of a diffraction grating. The production of 
Aston’s mass spectra, in which atoms of varying mass 
.are distributed, and photographically register their 
position in a ‘ spectrogram -was also dealt with. 

In a leading article in the Engineer for Feb. 14, 
reference is made to the appointment of Sir Harold 
Hartley as vice-president of the London, Midland and 
Scottish Railway Co. (Natubb, Feb. 8, p. 213), and to 
the subject of scientific research on the railways. An 
.advisory council of eminent men of science is to be 
set up imder the chairmanship of Sir Harold, and our 
contemporary asks, among other things, whether the 
investigations made are to be solely for the benefit of 
the L. M. and S. R., or whether the results are to be 
made available for the other companies. Collective 
experiment and collective testing have gone further 
than collective research, and the question is of greater 
moment now, as a committee is inquiring into the 
question of the Department of Scientific and In- 
dustrial Research establishing a locomotive experi- 
mental testing station. There are many matters, 
both technical and economic, connected with the 
railways that will pay for cai’eful inquiry, and one of 
the things to be guarded against is unnecessary over- 
lapping and duplication. It is pointed out that the 
capital invested in the railways of Great Britain 
amounts to 1211 million pounds ,* the receipts to 218 
millions a year, and the expenditure to 177 millions, 
and that no few^er than 700,000 persons are employed 
on them. To emphasise the value of research, the 
Engineer recalls the figures given by Mr. Garcke at a 
recent iimcheon of the British Electrical and Allied 

No. 3147, VoL. 125] ' ' : ' 


Industries Research Association. Research 'work on 
insulating oils, he said, has cost £8500 but is saving 
£100,000 a year ; researches on the heating of buried 
cables has cost £18,500, but has saved the industry 
at least half a million and added something like four 
millions to the duration value of the cables. 

The movement for establishing scientific and in- 
dustrial museums in important provincial centres is 
one worthy of sujDport from all those who have it in 
their power to further such projects, and it is with 
interest we learn that the North-East Coast Institu- 
tion of Engineers and Shipbuilders is taking active 
measures for the founding of an engineering museum 
in New^castle. In a memorandum, the Council of the 
Institution has given its reasons for so doing and it has 
now requested the Lord Mayor of New^castle-on-Tyne 
to appoint a fully representative committee for the 
purpose of establishing the proposed museum. As 
the metropolis of one of the largest industrial districts 
in Great Britain, Newcastle has cause to be proud of 
its long list of distinguished shipbuilders and engineers, 
and wnth the assistance of the great firms in the 
district there should be no difficulty in immediately 
forming a nucleus for such an institution. Stephenson, 
Hawthorn, Armstrong, Swan, Palmer, Tweddell, 
Noble, and Parsons are but a few of those who, during 
the past hundred years, have contributed to engineer- 
ing progress, and their names are written large across 
the amials of the T;^me. Stephenson’s first locomotives 
conveyed coal to the river. Stephenson’s shop in 
Forth Street was the first locomotive factory in the 
world ; the J okn Boives, the forerunner of our ocean 
tramps, was launched on the Tyne ; hydraulic cranes 
and hydraulic tools were introduced there by Arm- 
strong and Tw^eddell ; the turbo -generator and the 
marine steam turbine were brought to perfection there, 

! while in the Tyne-built vessels the Turbinia and Maure- 
tania the river gave birth to two of the most historic 
ships that ever floated. 

While engineering and shipbuilding occupy a fore- 
most place among the industries of the north of Eng- 
land, that of coal mining is equally important and its 
history goes back to the thirteenth century. The 
development of coal mining and transport would alone 
form an interesting section for an industrial museum. 
But Newcastle is the home of many industries to 
which science has given birth, as it is also the cultural 
centre of Northumberland aiid Durham, which have a 
population of more than 2,000,000. The museum thus 
should be not only a place for the preservation of 
memorials of the past but also an institution with 
definite educational aims. We may perhaps be per- 
mitted to express the hope that the exhibits will be 
chosen with the greatest care ; that each section will 
be made to illustrate in orderly secpierice the out- 
standing improvements of the subject and that it will 
be borne in mind that a few objects well di.splayed 
are generally of greater use to the visitor than more 
extensive collections. It should also foe possible, in 
such a museum, to secure for temporary loan, collec- 
tions of a similar character to those distributed to 
local museums by the Victoria and Albert ^luseum, 


NATURE 


285 


February 22, 1930] 

and an essential part of the work of the museum should 
be the provision of occasional lectures both of an ele- 
mentary character suitable for school classes and of a 
most advanced nature for the general public. In the 
development of a local technological museum such as 
is evidently contemplated, the committee will have 
many problems to solve ; in the museums in London, 
Munich, and elsewhere, the committee will have much 
experience to draw on, but it will have at the same 
time the opportunity of founding a museum which 
might well become a model for others elsewhere. 

The interest of Ur seems inexhaustible. Each 
report from Mr. Woolley now seems to open up fresh 
vistas in the development of the early civilisation of 
Mesopotamia. In the present season, the work of the 
month of December, which is described in the Times 
of Feb. 11, has revealed material which once more 
takes the time-series back to a date far beyond the 
hopes of the excavator in this area a few years ago. 
Continuing excavation in the cemetery area, the ex- 
pedition, among other discoveries, has foimd a man’s 
burial with the remains of a wig decorated with gold 
ear-rings and a gold frontlet, thus confirming a sus- 
picion that the Sumerian nobleman was clean-shaven 
and wore a wig on state occasions. The chief in- 
terest of the excavation in this area has now, however, 
been diverted to the huge rubbish mounds in which 
the graves were dug. Here eight well-defined strata 
have been found. Over the graves is the stratum of 
the First Dynasty, about 3100 b.c. ; below this a 
layer with slightly earlier seals ; then a deep zone in 
which are nearly all the graves. Below the graves 
are five further layers containing tablets and seal- 
impressions. It is interesting to notice that in the 
successive strata a gradual development from natural- 
ism to convention in art is noticeable. Intricate 
linear designs such as are not knovm in any later 
period are sometimes combined with signs from the 
script. In some cases half the characters are new ; 
in others they are interrupted by pictures, birds, bulls’ 
heads, and the like, which suggest a transition stage 
between hieroglyphic and linear writing. 

The whole series of new finds at Ur is unparalleled 
in Mesopotamia, so much so that it is suggested a 
foreign origin might be attributed if it were not for the 
clearly Sumerian character of Other objects. Bulls’ 
hoofs in copper exactly resemble the copper sculptures 
of the tombs, though more than 20 feet lower down. 
The stratification of the cemetery is to be closely 
related with that of the tovm site, where a second ex- 
cavation is in progress. Here houses are found built 
one above the ruins of another. In a depth of 29 feet, 
eight separate buildings have been unearthed, the 
fourth of these from the top already older than the 
royal graves, and the sixth contemporary -with the 
cemetery stratum which produced the bulls’ feet and 
the remarkable seal impressions. In the eighth are 
splendid examples of the pottery painted in three 
colours liitlierto reported only from Jemdet Hasr, near 
Kish, and below begin to appear the black and green 
sherds of the al ’Ubaid t5q3e. In this same stratum 
was foxmd the figure of a wild boar in steatite, the 
oldest piece of sculpture from Ur. 
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A FILM phonograph which plays contmuoiisly for 
two hours ' has now been invented by Dr. C. W. 
Hewlett, the engineer to the General Electric Co. of 
America. A reel of film four hmidred feet long but 
small enough to fit into a coat pocket can reproduce 
a complete play or opera which otherwise wmild re- 
quire at least fifteen twelve-inch disc records. To 
obtain this result, Dr. Hewdett utilises one of the 
methods used for recording sounds when making 
‘ talkie ’ films. ^A jagged line photographed on the 
edge of the film represents the sound. Light coming 
from a narrow slit passes through the film into a 
photoelectric tube. As the teeth of the jagged lines 
pass by the slit the amount of light reaching the tube 
is varied and this varies the magnitude of the electric 
current. This current after amplification actuates a 
loud speaker and a clear reproduction of the original 
sound is made. According to the Science News- 
Letter of Jan. 25, this " child of the talkies ’ heralds 
the home entertainer of the future. The film has no 
sequence of photographs and contains only sound 
records. A continuous loop of film is used, unwinding 
from the inside as it winds up on the outside. With 
the present model, there is space for nine separate 
sound tracks, but this wall doubtless be increased. 
When a track ends, the machine shifts automatically 
to the next in a fraction of a second, so that there is 
no practical interruption of the sound. The film rims 
at a speed of forty-five feet per minute, which is 
about half the speed at which ordinary talking motion 
picture films run. So far, no plans have been an- 
nounced for the commercial development of the film 
phonograph. 

Interest has been taken in Great Britain in gliding 
since 1896, when Pilcher and Weiss, to mention only 
tw'o of the pioneers, made their successful experiments. 
In Germany, because the Peace Treaty made the use 
of aircraft difficult or impossible for the private 
owmer, the glider was developed scientifically^ with 
the result that an entirely new^ aircraft, the 

‘ sail-plane was evolved. The glider will fly in a 
strong upward current of air such as is found on the 
slopes of hills, but it is not capable of extending the 
flight beyond the limits of this current of air. The 
‘ sail-plane although it requires a moderate upward 
current of air to start its flight, is able to make use of 
the very slight upward trend of the air which supports 
cumulus clouds, the force of gusts of wind, and line 
squalls, as well as those veiy slight currents of air that 
are due to the changes in the reflection of the sun’s 
rays by variations in the surface of the ground. The 
ability of the ‘ sail-plane ’ to soar in the same manner 
as a bird opens fresh possibilities in the field of aero- 
nautics. In Germany the Bhon-Bossitten-Gesell- 
sehaft, and in the United States the National Glider 
Association Inc., have drawn up regulations to ensure 
the adequate strength and safety of gliders and ‘ sail- 
planes They issue certificates of airworthiness, 
approve gliding grounds, and license pilots and in- 
structors for these engineless aircraft. In Great 
Britain the British Gliding Association, 44 a Dover 
Street, London, W.I, will do the same wwk ; full 
regulations will be announced at the inaugural 
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meeting to be held on Mar. 27. Lord Wakefield is 
presenting a cup to the Association, which will be 
awarded for the most meritorious performance. 

At the meeting of the Linnean Society of London 
on Feb. 6, the president, Sir Sidney F. Harmer, ex- 
hibited a pair of shoe-laces, and commented on their 
zoological interest as illustrating a remarkable char- 
acteristic of the Delphinapteridse. This family, the 
only recent species of which are the white whale 
{Delplunapterus leucas) and the narwhal (Monodon 
monoce7'os), both Arctic animals, differs from other 
Cetacea in the structure of the skin. The epidermis 
in this order is normally in immediate contact with 
the blubber, a thick layer of dermis containing a great 
quantity of oil or fat. In the Delphinapteridae the 
epidermis is separated from the blubber by a super- 
ficial layer of dermis, which by suitable treatment 
becomes leather of excellent quality, generally known 
as ‘porpoise leather’. The laces exhibited had more 
elasticity than ordinary leather, and probably were 
actual products of D. leucas, as indicated by the 
designation, ‘ genuine white whale buckle laces ’, xmder 
which they are being sold. The white whale has been 
captured in limited numbers, during recent years, 
chiefly by vessels operating from Norway. 

Pbof. B. Blacklock, of the Liverpool School of 
Tropical Medicine, delivered a Chadwick Public 
Lecture on Feb. 13, taking as his subject “ Health in 
West Africa ”. The health problems of the British 
West African colonies are of growing importance. 
The increase of annual West African trade, from six- 
teen million pounds in 1907 to sixty million pounds 
in 1927, has resulted in a large influx of white resi- 
dents. The fall in the death and invaliding rate among 
Government officials since the beginning of the cen- 
tury has been remarkable. For the period 1881-97, 
the Gold Coast officials had a death-rate of more than 
75 per 1000 per annum, and Nigerian officials a death- 
rate of more than 53 per 1000 per annum ; for 1928 
the death-rate for officials over the whole of the West 
African colonies, including Gambia, Sierra Leone, the 
Gold Coast, and Nigeria, was only 6*7 per 1000. It 
would be useful to have similar figures from commer- 
cial firms with employees in West Africa. The marked 
improvement in the health of Govermnent officials 
reflects great credit on the medical and sanitary 
administration. But it was obtained only by the co- 
operation of the total white residents ; the European 
in W est African coastal regions can only keep free 
from disease by meticulous care of himself. Even 
when free from actual sickness, the average European 
does not feel fit in the West African low-lying country ; 
better housing and more suitable recreation, in which 
the governments might take an official interest, will 
help to eliminate part of this disability. Prof. 
Blacklock then discussed the problem of trying to 
bring the housing, diet, and general sanitation of the 
native up to a reasonable standard. In West Africa 
there are under British rule some 25 million natives, 
and the vast majority of them are i*emote from 
medical aid. Good work has been done in Sierra 
Leone in the form of a survey of disease and the cbn- 
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struction of good motor roads, but a very great deal 
can also be done by the education of the native, in his 
own tongue, in elementary hygiene. 

The major contribution in the January number of 
the Natural History Magazine of the British Museum 
(Natural History) is Dr. Rendle’s popular account of 
some of the impressions made upon a botanist by his 
recent tour with the British Association in South 
Africa. Many naturalists will read with interest also 
R. I. Pocock’s unravelling of the identity of the ‘ Nandi 
bear ’, an unidentified predatory animal, held in 
horror by the natives of East Africa (according to 
themselves), which so far has eluded the white sports- 
man. The skin and skull at last received as the 
authentic relics of this creature turn out to be, as 
regards the skin a spotted hyena, and as regards the 
skull a leopard. The entire story of this fabulous 
beast and the solution prove again the need for the 
closest and most critical scrutiny of natural history 
information derived from native sources. 

The Royal Air Force is to be congratulated on the 
distinct success achieved with the first issue of its new 
journal, the Royal Air Force Quarterly. The magazine 
has for its object the promotion and advancement of 
aeronautics, both in and out of the service, and if the 
standard of future issues can be kept as high as that 
attained in the first, so far as quality at any rate is 
concerned, its success is assured. The articles deal, 
among others, with such diverse questions as opera- 
tions in the Near and Far East, co-operation in the 
Army and Navy Air Force, air strategy, analysis of 
leadership, preparation for the Staff College, Trans- 
Jordania, wind structure, metal military aircraft, and 
high speed flight — -clearly a very broad field of view. 
The journal is illustrated by a series of exquisitely 
produced and valuable photographs and reproduc- 
tions which reflect great credit on the compilers. It 
is to be hoped that an equally high standard of finish 
will be maintained in future issues. 

The Medical Research Council has appointed Air 
Vice-Marshal David Munro, on his retirement, as 
Director of Medical Services, Royal Air Force, to be 
Secretary of the Industrial Health Research Board in 
succession to Mr. D. R. Wilson, lately appointed 
Deputy Chief Inspector of Factories at the Home 
Office. The appointment will take effect on Mar. 1. 

The following officers and new members of Council 
of the Royal Astronomical Society were elected at 
the annual general meeting of the Society on Feb. 14 : 
President: Dr. A. C. D. Crommelin ; ; 

Mr. J. H. Reynolds ; Secretaries : Prof. H. Dingle 
and Dr. W. M. Smart ; Foreign Secretary : Prof. H. H. 
Turner ; New Members of Council : Dr. J. A. Carroll, 
Dr. J. Jackson, Mr. B. M. Peek, and Prof. F. J. M. 
Stratton. 

Sib William BBAGG, Fullerian professor of chemistry 
in the Royal Institution and director of the Davy 
Faraday Research Laboratory, has been awarded 
the Franklin Medal by the Board of Managers of the 
Franklin Institute, Philadelphia, “In recognition 
of a life-work in the study of X-rays and radio- 
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activity, in the course of which he made fundamental 
contributions to that realm of physics, of his develop- 
ment of a method of determining molecular and 
crystal structure by the reflection of X-rays and of 
his fruitful guidance of the Davy Faraday Research 
Laboratory and the Royal Institution of Great 
Britain”. 

The High Voltage Research Laboratory of the 
Metropolitan- Vickers Electrical Co., Ltd., at Traflord 
Park, Manchester, will be opened by Sir Ernest 
Rutherford, President of the Royal Society, on 
Friday, Feb. 28. In recent years the Company has 
been developing building accommodation, equipment, 
and staff at Trafford Park to deal satisfactorily with 
its requirements for investigational work in the whole 
field of high voltage phenomena. The nature of the 
opening function on Feb. 28 wall be a short formal 
ceremony by Sir Ernest Rutherford, followed by some 
special demonstrations, and an inspection and ex- 
amination of the detailed equipment in the high 
voltage laboratory itself, and also in the other labora- 
tories of the Company, covering a wide field of physics, 
metallurgy, and electrotechnics generally. 

In consequence of inquiries respecting psittacosis 
or parrot fever, the Ministry of Health has issued 
a memorandum on the subject which should prove 
useful to medical officers of health and others (Memo. 
151/Med. London: H.M. Stationery Office, price 
Id.). The characteristics of the disease and the 
circumstances of its occurrence are described and 
precautionary measures suggested, and should sus- 
pected cases occur the data of importance for inves- 
tigation are detailed. 

A NEW (the third) edition of “ Studies concerning 
the Handling of Milk ” {Research Monograph No. 1) 
has been issued by, and may be obtained from, the 
Ministry of x4griculture and Fisheries, Whitehall 
Place, S.W.l (Is. net post free). It contains much 
valuable and detailed information on the factors 
concerned in the production of clean and wholesome 
milk. 

Messrs. W. Daw^son and Sons, Ltd., Cannon House, 
Pilgrim Street, E.C.4, have Just issued a catalogue 
(N.S. No. 2) of scientific journals, transactions of 
learned societies, and books relating to travel, topo- 
graphy, ethnology, anthropology, statistics, etc. The 
list is noteworthy for the many sets and long runs, of 
scientific serials and transactions offered for sale — the 
longest to reach us recently. It should be seen by all 
who wish to fill up gaps in their libraries. 

With the publication of the January number, the 
Collection of Czechoslovak Chemical Communications 
begins a second volume of this new journal. The 
first volume (reference to articles in which have 
ap 2 -)eared in Nature) contained 690 pages. In the 
January number there are papers on adsorption 
phenomena at a mercury dropping electrode and on 
the preparation of new sugars in the series of methyl- 
pentoses. There is also a bibliography of Czecho- 
slovak chemical publications which have appeared 
during 1929 in various journals. 
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The first number has reached us of the Journal 
of Dairy Research, a new periodical published on 
behalf of the Dairy Research Committee of the 
Empire Marketing Board and edited by its chairman, 
Prof. Stenhouse Williams. The journal is designed 
to include reviews by specialists of existing knowledge 
in different aspects of dairying, original contributions 
to dairy science, and reviews and abstracts of current 
literature, and is published by the Cambridge Univer- 
sity Press in half-yearly parts of about iOG pages at 
the subscription price of 15s. joer volume of two parts. 
The present number contains a foreword by Lord 
Passfield, a review monograph by E. T. Hainan 
on feeding standards for dairy cows, four original 
articles, and abstracts and revievrs of current litera- 
ture. 

Monthly summaries of current scientific and 
technical literature dealing with water supplies, 
sewage, trade wastes, river pollution and relevant 
subjects have been prepared during the past twm 
years by the Department of Scientific and Industrial 
Research. These summaries were compiled primarily 
for the use of the Water Pollution Research Board of 
the Department, and a limited number of copies were 
circulated in neostyled form. There is evidence that 
these summaries would be of value to a wider public, 
and it has been decided, therefore, to issue a monthly 
publication containing selected abstracts, the first 
number of which has just been issued as Summary 
of Current Literature, Vol. 3, No. 1, January 1930. 
Abstracts Nos. 1-119. Water Pollution Research: 
Department of Scientific and Industrial Research 
(London : H.M. Stationery Office. l5. 3d. net. Amiual 
subs. 15^. net). 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A junior 
lecturer in mathematics at the Royal Military Aca- 
demy, Woolwich — The Commandant, Royal Military 
Academy, Woolwich, S.E.18 (Feb. 28). A lecturer- 
in-charge, with good degree in physics and chemistry, 
and a lecturer in applied science, at the Abertillery 
Mining and Technical Institute — D. Brynmor Morgan, 
Coimty Hall, Newport, Mon. (Feb. 28). An assistant 
lecturer in metallurgy in the University of Birming- 
ham — ^The Secretary, The University, Birmingham 
(Mar. 3). An assistant lecturer and demonstrator 
in anatomy in the Faculty of Medicine of the Univer- 
sity of Birmingham — The Secretary, The University, 
Birmingham (Mar. 10). A keeper of the Natural 
History Division of the National Museum, Dublin, 
and two assistant keepers in the Art and Industrial 
Division, one assistant in the Irish Antiquities 
Division, and one assistant in the Natural History 
Division of the Museum— The Secretary, Civil Service 
Commission, 45 Upper O’Connell Street, Dublin (Mar, 
10). A senior and a junior research assistant under 
the Animal Diseases Research Association — The 
Secretary, Animal Diseases Research Association, 
Moredun Institute, Gilmerton, Edinburgh (Mar. 31). 
A temporary part - time mathematics master at 
Willesden Polytechnic — The Principal, Willesden 
Polytechnic, Priory Park Road, Kilburn, N.W. 6. 
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Research Items. 


Birth- and Death-rates. — In an article by Dr. C. 
Tietze in the Eugenics Review for January last, 
interesting data regarding the birth- and death-rates 
ill Germany are given, as well as comparable statistics 
for England and France. Since 1925 the birth-rate 
of England has been less than that of Germany or 
France. England and Germany were nearly equal 
in 1920, at 25*5 and 25*8 respectively. The French 
rate was then 21*3, but afterwards fell to 18*2 (1928), 
while Germany was 18*6 and England 16*7. But 
considering the number of child-bearing women, the 
French birth-rate is 10 per cent higher than the 
German. All these diminishing rates are evidently 
due to wider use of contraceptives and increased 
abortions. Death-rates have similarly declined from 
26 in Germany and 21*4 in England in the period 
1841-45, to 11-6 and 11*7 respectively in 1928. The 
net reproduction rate is now below zero in western 
Europe, but of the three countries considered, it is 
lowest of all in England and highest in France. 
Predicting from such figures, the population of both 
England and Germany will probably begin to decline 
in the period 1940-50. 

Boredom in Industry. — Report No. 56 of the Indus- 
trial Health Research Board is concerned with an 
investigation into the effects of monotony in work, 
by Wyatt, Fraser, and Stock. Output curves from 
workers in several industrial processes of a repetitive 
kind were obtained and these were related to subject- 
ive^ experiences with regard to interest and boredom 
It is clear that there is considerable individual varia- 
tion in susceptibility to boredom, although there were 
very few of the subjects who were seldom or never 
bored. The more intelligent workers were more liable 
to boredom on repetitive work than the others. The 
effect of boredom was to reduce the rate of work and 
to increase the variability. Boredom was also related 
to the degree of mechanisation ; it was less likely to 
occur when, {a) the work was entirely automatic so 
that the thoughts could wander to other things, or 
(b) when attention could be entirely concentrated on 
the work. The effects of different methods of remunera- 
tion, whether piece rates or time rates, the influence 
of the group and other complicating factors are also 
considered. The report is described as of a preliminary 
nature, but the problems raised are so important for 
industry that it is well that they should be formulated 
and studied scientifically. 

Breeding Grounds of Blue Goose. — ^Although the 
blue goose {Chen ccerulescens) is a migrant which is 
familiar in winter in the United States, where it then 
inhabits the estuary of the Mississippi River, until 
now its breeding ground in the Arctic has never been 
found. A great search for this mysterious summer 
haunt, which was generally thought to be in the 
northern regions of Canada, has finally been crowned 
with success. The discoverer, J. Dewey Soper, in his 
long drawn-out exploration, spent nearly three years 
in the task and covered about 30,300 miles in all, of 
which 4000 miles were by dog team and small boat 
in and about Baffin Island {Canadian Field Naturalist, 
January, p. 1 ; 1930). In June the birds began to 
enter the breeding area, by June 8 and 9 thousands 
appeared, but the heaviest influx, which included, 
besides snow geese and blue geese, also brent and 
Hutchin’s geese, occurred ill the middle of the month. 
Even then the nesting ground was difficult to locate, 
but on June 26 a group of ten nests, eight of them 
those of blue geese, was found on the tundra near 
Foxe basin in latitude 65° 30' N, An account is 
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given of the nest and the characters which dis- 
tinguish the downy yomig of the blue and lesser snow 
geese. 

Growth in Insects. — The observations upon the 
growth and development of some ten species of 
dragonflies (Odonata), made by Philip P. Calvert, 
have some interesting general results {Proc. Amer. 
Phil. Soc., vol. 68, p. 227 ; 1929). The number of 
moults was foxmd to vary, and therefore moults are 
not absolute indicators of biological age. Nor do they 
show that rigidity of growth which has been expressed 
by the Brooke-Przibram ratio of 1*25 or 1*26. Ten 
species of dragonflies were reared from egg to adult, 
and the ratio of each instar recorded. Nine of the 
species gave a more rapid rate of growth than the 
ratio demanded, and the ratios from instar to instar 
were very inconstant. The growth factor varies in 
an irregular way from instar to instar in dragonfly 
larvae and in other arthropods, and these variations 
are not correlated with changes in the character of 
the food, facts which detract from the value of 
Brody’s comj)arison of growth in warm-blooded and 
cold-blooded animals. Adults of insects with complete 
metamorphosis are usually smaller than their corre- 
sponding larval stages, a character exhibited by a few 
non-arthropods. But in the great majority of non- 
insectan animals the relationship resembles that in 
insects with incomplete metamorphosis, where the 
adults usually exceed in length the larvae from which 
! they have developed. 

Arctic Diatoms. — Dr. D. Vito Zanon, S.G., in a paper 
entitled “ Diatomee della Baia del Re (Swalbard) ” 
{Memorie della Pont. Accademia delle Scienze Nuovi 
Lincei, Serie 2, Volume 12, 1929), describes a num- 
ber of diatoms from King’s Bay on the w'est coast of 
Spitsbergen. These were collected by Dr. P. Gian- 
franceshi during the polar expedition undertaken by 
General Nobile, and consist mainly of littoral and 
bottom forms, although a few planktonic species are 
recorded. A full list of arctic diatoms is given and a 
large number of these were found in the material in- 
vestigated, besides other forms which are new for that 
region, several new varieties and one new species, 
Denticula nobilei, which is named after General Nobile. 
Among the planktonic species are Rhizosolenia hebe- 
tata and four species of Chcetoceros which are new 
Spitsbergen records. 

Striated Muscle in Liver of Spider.— S. Maziarski 
{Bull. Internat. Acad. Polonaise 8ci., BBtie^ 3,1^0. Z, 
tell; 1929) describes the occurrence in the liver of 
spiders { Tegenaria^ Araneus, Epeira) of numerous con- 
tractile elements in the form of branched transversely 
striated muscle cells. These are disposed on the ex- 
ternal face of the basal membrane of the acini of the 
gland and form a network either by intercrossing or by 
direct anastomosis of the prolongations of the cells. 
In their form and position these cells correspond with 
the branched cells which have long been known — 
under the name of the basket of Boll — in the salivary 
glands of vertebrates. In the latter the branched cells 
are smooth and are situated on the internal face of 
the basement membrane. The presence in the liver 
of spiders of cells the muscular nature of wffiich is 
beyond doubt, homologous with those in the salivary 
glands of vertebrates, confirms the view that the 
basket of Boll is contractile. The liver of spiders is a 
diverticulum of the intestine and its glandular follicles, 
richly branched and anastomosed, open by four or five 
ducts into the gut. The considerable development of 
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muscular tissue in the liver is, in the author’s view, 
correlated with the double function of this organ. The 
follicles are lined with two kinds of cells ; some are 
glandular and produce digestive ferments and the 
other cells absorb the digested material. The muscular 
tissue is responsible for the transport of material from 
follicle to follicle. 

Wild Cacao.— Two interesting photographs by Prof. 
O. Stahel, director of the Surinam Agricultural Experi- 
ment Station are rej)roduced in Kew Bulletin^ JSTo. 1, 
1930, which show what is thought to be indigenous, 
wild cacao growing along the valley of the Mamaboen 
Ekeek, where it is many miles away from any original 
plantations or even from any Indian village. The 
plants in this valley were extraordinarily miiform in 
character and could definitely be identified as belong- 
ing to the type ii^omsifero. Another point of great interest 
which has been observed by Prof. Stahel is that on 
this natural growth of cacao can be found the witch’s 
broom disease, Marasmius perniciosus. This disease, 
which is only known upon cacao, has of recent years 
made very serious inroads upon the Surinam planta- 
tions, which are some 175 kilometres distant from the 
valley where the native trees grow, on which the disease 
occurs to a very large extent. The Kew Bulletin con- 
tains an account by Dr. J. G. Myers of his visit to this 
locality for native cacao on behalf of the Empire 
Marketing P>oard. Dr. Myers had in view the possi- 
bility of the biological control of the more important 
insect pests of cacao in the West Indies. However, 
the chief insect pests of cacao were not found attacking 
the wild tree, which seems to suggest that thrips and 
the cacao beetle have become attracted to cacao, from 
other wild host plants, since it has come under exten- 
sive cultivation. 

Soil Science in Sweden. — The recent appearance of 
the second number of vol. 3 of Forestry, the journal 
of the Society of Foresters of Great Britain, shows 
that the high-level efficiency of the publication is 
maintained. An interesting paper in this issue is 

Forest Soil Science in Sweden ”, by G. y. Jacks. 
Mr. Jacks’ paper discusses the position to which the 
researches in soil science have reached in Sweden 
since the first serious inquiries were undertaken and 
the foundations laid by the work of Sveriges Geo- 
logiska Undersokning in the middle of last century. 
Since the beginning of the present century the work 
has proceeded under the auspices of the Statens 
Skogsforsoksanstalt, an institute under State control. 
Prof. Hesseiman, who was responsible for assembling 
the International Congress of Forest Research Sta- 
tions which met at Stockholm in July last (a descrip- 
tion of the proceedings of which is also given in the 
present issue), is the president and is assisted by 
Dr. 0. Tamm, geologist, and Dr. C. Maimstrom, 
botanist. The soil investigations have been mainly 
carried out with a practical, usually forestry, end in 
view, but they have involved a great deal of research 
of a pxirely scientific value. Mr. Jacks’ paper is 
therefore well worth consideration on both counts. 

Rust Recurrence on Indian Wheat. — This subject 
formed the theme of Prof. K. C. Mehta’s presidential 
address to the Botanical Section of the Indian Science 
Congress {Proc, Sixteenth Indian ScL Gongr,, Madras, 
1929), in whieii he gave a very clear account of the 
interesting conclusions that follow from his own work 
upon this subject. It Would appear that on the 
plains, rusts on wiieat are only found over a period 
of three months in each year ; the uredospores are 
tlien killed by the summer heat and no source of rust 
infection is left upon the field when the new crop is 
sown. With each species of wheat rust investigated, 
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I the source of reinfection appears to be in the hill 
country, where the uredospores survive through the 
critical summer period on self-sown plants and tillers. 
Prof. Mehta’s earlier experience upon , the over- 
wintering of rusts in England, when working with 
Mr. F. T. Brooks at Cambridge, may have helped him 
in reaching this conclusion ; his case is stated tem- 
perately and clearly and seems to be based upon 
long and careful observation, involving considerable 
travelling. Prof. Mehta complains that the progress 
of this important investigation has been delayed by 
lack of financial support. This would seem surprising 
in the case of such an important practical problem. 
His results suggest that, -with financial support, it 
might be possible to attempt some control of rust 
dissemination on wheat, by attempting the eradica- 
tion of the rust hosts in some of the hill localities, or 
controlling more carefully the growth of wheat in 
regions where the rust is able to overwinter. 

Irrigation in India. — Some interesting figures appear 
in the review for 1927-28 of irrigation in India, pub- 
lished by the Department of Industries and Labour of 
the Government of India. The monsoon broke about 
the usual time and its progress was normal, but there 
was a slight deficiency of rain in many of the plain 
areas. The total area irrigated in British India by 
government works of all classes was twenty -seven and 
a half million acres, which amounted to 1*1 *5 per cent 
of the total area sown. In Sind, the irrigated area was 
76-8 per cent of the total area ; in the Punjab 35 *2 per 
cent ; and in the Madras Presidency 18*6 per cent. In 
most of the provinces further irrigation works are in 
progress. Details are given of these and of projects 
under consideration. One of the most important 
schemes in hand is the Sukkur barrage on the Indus. 
Important works are also on hand in the North-West 
Frontier Province, where drainage works are being 
constructed to relieve the waterlogged soil of the irri- 
gated areas. This has already resulted in heavier crops 
and the recultivation of many acres which for long 
have been lying waste. 

Multiple Origin of the Japanese Earthquake of 1923. 
— Two jxapers have recently been published on the 
multiple origin of this earthquake. Prof. A. Imamura 
(Tokyo Imp. Acad. Proc., vol. 5, pp. 330-33; 1929) 
shows that the initial portion of the seismogram at 
Tokyo contains three distinct phases due to move- 
ments from different centres. The first came from 
an origin in Sagami Bay to the north of the island of 
Oshima, the second 3 seconds later and much stronger 
from one near Mount Tanzawa, about 18 miles to the 
north-north-west, and the third and greatest of all, 
after seconds more, from a centre about half-way 
between. Prof. Imamura remarks that the varying 
directions of the initial motion are explained by the 
existence of these different centres. He also shows, 
from a study of the measured changes of level, that 
faults with noticeable scarjDs are continued for some 
miles either as faults or flexures, some of them more 
than 12 miles in length. Prof. Koto ( J our. Fac. Sci., 
Tokyo Imp. Unix., vol. 3, pp. l-21y 1929) refers to 
the existence of a contributory seismic zone about 
nine miles to the north of Tokyo along the valley of 
the old river Ara-kawa. After the earthquake of 
1894, he traced a fault-track 18 miles in length along 
this valley, and, after the earthquake of 1923, he 
mapped a broad destructive area along the same 
zone. 

Geological Structure of New Zealand.^ — -A most 
valuable paper to students of tectonic geology in 
general and of New Zealand in particular is contri- 
buted by Dr. J. Henderson to the N.Z, Jour. Sci. 
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and Tech», voL 11, Aug. 1929. It is illustrated by a 
map showing the main structural lines, depressions, 
and lowlands of the islands, and by two large-scale 
maps (prepared by the late Mr. P. G. Morgan), which 
are not issued with the Journal but can be obtained 
by subscribers from the editor. New Zealand is 
r^arded as the shattered crest of two crustal up- 
bowings that meet at right angles in the Taupo region, 
the earth stresses involved having been active during 
the late Tertiary. Theoretically, the shear zone due 
to horizontal pressure in the crust should curve 
upwards from a horizontal sole, reaching the surface 
as a fracture curved in plan and dipping steeply. 
The block rises vertically in front and rotates on the 
curved surface on which it rests. The original upper 
surface of the block thus comes to be tilted away 
from the inner side of the fault trace. Many of the 
faults and blocks of New Zealand show features in 
close agreement with theory. There is good evidence 
for the following statements : (1) The mountain- 

building faults, wherever observed, dip steeplj^ 
(2) Many of the faults are arcuate in plan. (3) Many 
blocks are back-tilted from the bordering fault. 
(4) Many blocks are highest near the central part of 
the fault. (5) Several faults grade into anticlines. 
The north-east trending crustal ridge of which New 
Zealand is the highest part may be considered as 
the upthrust edge of a gigantic earth block with its 
frontal scarp overlooking the Tonga Deep. Pressure 
at right angles has raised on this block a number of 
isolated north-west trending ridges, of which the 
Auckland Peninsula and New Caledonia are ex- 
amples. 

Elastic and Electric Properties under Pressure. — The 
December issue of the Proceedings of the American 
Academy of Arts and Sciences contains two papers by 
Prof. P. W. Bridgman of Harvard which continue his 
long series on the properties of substances under 
hydrostatic pressures of the order of 12,000 atmo- 
spheres. The first shows that, in general, pressure 
increases the modulus of rigidity of a metal less than 
6 per cent per 10,000 atmospheres, and in the case of 
two rare metals diminishes it slightly. In the second, 
the compressibilities of four single crystals of metals, 
seven of inorganic and four of organic substances, and 
lastly of bakelite, are determined. The diminution of 
1 cm. parallel to an axis of a crystal due to a hydro- 
static pressure of 12,000 atmospheres is of the order 
1 to 6 X 10 "® cm. and varies almost as much from one 
axis to another in the same crystal, particularly in 
inorganic crystals. The electrical resistances of 
indium, manganese, chromium, and arsenic all de- 
crease with increase of pressure and are thus normal, 
while arsenic appears to undergo a modification of 
form at 5500 atmospheres. 

Properties of Ammonia. - — The thermodynamic 
properties of ammonia are of considerable importance 
in connexion with its use in refrigeration. In the 
January number of the Journal of the American 
Cheynical Society ^ Beattie and Lawrence deal with 
these properties and describe experiments on the com- 
pressibility of gaseous ammonia and the vapour 
pressures of liquid ammonia from 30° to 132°. An 
equation of state for the gas is derived from the first 
set of experiments ; the vapour pressures are in 
agreement with those found by the U.S. Bureau of 
Standards and by Keyes and Brownlee. 

Combustion of Charcoal.— The nature of the 
chemical reactions involved in the combustion of 
charcoal has long been a matter of investigation and 
dispute. The theory usually accepted at present is 
that put forward by Rhead and Wheeler in 1912 on 
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the basis of experiments, namely, that the oxygen is 
first attached to the carbon in the form of a loosely 
formed complex, 0^.0^, which at higher temperatures 
decomposes into carbon monoxide and dioxide. The 
view that the oxygen is adsorbed is also tenable, 
especially since Langmuir has identified the forces 
holding adsorbed molecules on surfaces as primary or 
residual valency forces of the atoms composing the 
surface. The fact that the adsorbed oxygen cannot 
be removed as such by reducing the pressure, and 
appears to be firmly bound, is better explained by 
Rhead and Wheeler’s theory, although Richardson in 
1917 could find no evidence of a complex oxide in the 
study of the reverse action of carbon dioxide on char- 
coal at relatively high pressures. In the December 
number of the Journal of the Chemical Society, M. S. 
Shah describes experiments on the combustion of 
charcoal in oxygen, nitrous oxide, and nitric oxide. 
It is well known that brightly burning charcoal burns 
more brilliantly in nitrous oxide than in air, but does 
not continue to burn in nitric oxide, although the 
latter contains more oxygen. He considers this 
anomalous, although it is usually explained by the 
undoubtedly greater thermal stability of nitric oxide. 
The main result of the work is that the initial stage in 
all three cases seems to be due to fixation of oxygen. 
Charcoal retains nitric oxide as well as oxygen ; re- 
action then proceeds between the charcoal and the 
fixed gases, and the ultimate products are carbon 
dioxide and nitrogen. Even in a rapid stream of 
gas no carbon monoxide was detected, whilst with 
oxygen and nitrous oxide both monoxide and dioxide 
were formed. Shah prefers Langmuir’s adsorption 
theory to the chemical complex theory of Rhead 
and Wheeler, and shows how, when suitably modified,, 
it is capable of explaining his results. 

Power Measurement in an Alternating Current 
Circuit. — One of the most difficult problems which 
electrical engineers have to solve is the measurement 
of the power in an alternating current circuit. The 
measurement of direct current power is easy ; one has 
merely to measure the current and the p>ressure and 
multiply them together. This can be done by a single 
instrument called a wattmeter, which can be calibrated 
with a maximum inaccuracy of about the tenth of one 
per cent. Wattmeters suitable for measuring alter- 
nating power at high voltage when the current is large 
are much more difficult to construct. In calibrating 
the instrument, not only have the current and the 
voltage to be measured but also the difterenee of phase 
between them. The mean power is the product of the 
voltage and the current into the cosine of the phase 
difference. As transformers have to be used to 
reduce the pressure and voltage to values which can be 
measured by voltmeters and ammeters, the trans- 
forming ratios of these devices have to be very accur- 
ately determined. As the power to be measured is 
far larger than any available in a testing laboratory, 
artificial ‘ loads ’ for the meters have to lie made up, 
the voltage coil being actuated by one circuit and the 
ampere coil being actuated by another, the circuits 
being arranged so that the phase difference between 
the currents flowing in them can be accurately calcu- 
lated. At the Institution of Electrical Engineers on 
Feb. 7, three papers dealing with this problem were 
read. The first paper, by G. F, Shotter, described a 
null method of testing instrument transformers. The 
second paper, by R. S. J. Spilsbury and Dr. Arnold 
of the National Physical Laboratory, described the 
accessory apparatus required for the precise measure- 
ment of large currents. In the third paper Dr, Arnold 
described a rapid and accurate method of testing 
current ti'ansformers by means of a potential-divider 
bridge. ' ' ■ ■ 
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History of Medicine. 


T WO interesting lectures connected with the history 
of medicine were delivered at the Wellcome 
Medical Historical Museum at the end of last month 
by Sir William Willcox and Dr. A. P. Cawadias respect- 
ively. The former, who chose the subject of secret 
poisoning for his address, stated that the recent 
excavations in Mesopotamia have shown that an 
interest in poisons could be traced back to about 4500 
B.C., when a goddess named Guia was worshipped by 
the Sumerians under the name of The Mistress of 
Charms and Spells and Controller of Noxious Poisons. 
The first scientific student of poisons, however, appears 
to have been Mithridates, king of Pontus, who not only 
conducted toxicological experiments on condemned 
criminals and others, but also wrote a book on the 
subject and invented a imiversal antidote which, 
according to Celsus, consisted of thirty -six ingredients. 
It is recorded that when he wished to commit suicide 
by poison, rather than surrender to the Roman 
invader, his constitution had become so inured to 
various poisons that his attempt was unsuccessful and 
he had to ask a mercenary to dispatch him with a 
sword. His name survives in modern scientific 
nomenclature, in the term ‘ mithridatism which 
signifies immunity to poisons, bacterial and otherwise, 
acquired by gradually increasing doses of the poison 
itself. 

During the Roman Empire, Agrippina and her son 
Nero made elaborate studies in experimental toxi- 
cology on the human subject, and by the knowledge j 
thus obtained successfully removed the persons who 
incurred their disfavour. In the course of the next 
thousand years, poisoning was extensively practised 
withoiit, however, any great developments taking place 
in the science of toxicology, and it w;as not imtil the 
time of the Italian Renaissance that an intensive study 
of poisons was made, the most notorious experts in 
this field being Pope Alexander VI. and his son Caesar 
Borgia. 

Until modern times, the methods of detection of 
poisons depended mainly on the circumstances attend- 
ing their administration. Nothing w^as really known 
about the post-mortem appearances, and toxicology 
did not make any great advance until the development 
of modern chemistry and its application to the ana- 
lytical problems with wdiich toxicology is concerned. 
While the only certain sign of poisoning is the identi- 
fication by analysis of the poison in the body, of recent 
years so much progress has been made in morbid 
anatomy and histology that the post-mortem appear- 
ances often indicate the poison responsible for death 
apart from its detection in the body by chemical 
analysis. In conclusion, Sir William Willcox illus- 
trated his address by the exhibition of curious poisons 
and their antidotes from the museum. 

Dr. Cawadias, whose address was entitled ‘‘ From 
Epidaui^us to Galen : The Principal Currents of 
Greek Medical Thought”, maintained that rational 
medicine was invented by the Greeks and that before 


their time the general attitude towards disease was 
irrational, medicine being essentially religious and 
magical in character. Although faith-healing was an 
important feature in the cult of ./Esculapius' at Epi- 
daurus, it was limited to special cases of non-organic 
disease, and was free from the mystic element of the 
religious medicine of the ancient peoples of the East, 
Every period of ancient Greek medicine, of which five 
can be distinguished, is based on the physiological 
work of the ancient Ionian natural philosophers such 
as Thales and Anaximander. 

_ In the first period, which included the seventh, 
sixth, and early fifth centuries B.c., a method of 
diagnosis based on physiological considerations with 
very elementary clinical control was elaborated to- 
gether with rules for diet and gymnastics. In the 
second period, which included the fifth and fourth 
centuries b.c., Greek medicine became based on more 
precise physiological knowledge gained mainly by the 
researches of Anaxagoras of Clazomenas, Democritus 
of Abdera, and Diogenes of Apollonia. The general 
mechanism of disease was explained more precisely 
by the doctrines of Hippocrates. Clinical medicine 
reached its zenith through the method of noso- 
graphical diagnosis developed by the Cnidians as well 
as by the method of personal diagnosis devised by 
Hippocrates and the school of Cos. 

The doctrines of the third period, which included 
the last three centuries b.c. and the first two centuries 
A.D., were based on the physiological works of Aristotle 
and marked a very great advance in the knowledge of 
the f mictions of the various organs. This physio- 
logical work w^as supplemented by the Alexandrian 
physicians Herophilus and Erasistratus. Numerous 
medical schools flourished during this period. While 
the Alexandrians of the third century b.c. controlled 
research in physiology by a strict clinical examination, 
the Methodists and Pneumafists made physiology the 
sole basis of diagnosis and neglected the clinical 
method. The Empirics, on the other hand, confined 
themselves to clinical considerations and refused to 
consider any diagnostic method connected with the 
physiological mechanism of disease. 

The fourth period of Greek medicine is rejiresented 
by Galen alone (a.d. 130-200), whose physiological 
work marked an enormous advance on that of Aris- 
totle owing to the introduction of the experimental 
method. The fifth and last phase of Greek medicine 
was a period of compilation and transmission, the 
principal compilers being Cselius Aurelianus (a.d. 400), 
Oribasius (a.d. 326-403), Alexander of Tralles (a.d. 
525-605), and Paulus of .^gina (a.d. 600-650), Their 
compilations were used by the Nestoriaii monks, who 
transmitted Greek medicine in the sixth and seventh 
centuries to the Arabians and through them in a slight 
degree to western Europe. The transmission of Greek 
medicine, however, was mainly due to the Greek 
scholars of the fifteenth century, who had left Greece 
after its conquest by the Turks. 


Cotton in Africa, 


HE report of the executive committee of the 
Empire Cotton Growing Corporation to the 
meeting of the administrative eoiuicil, held in Man- 
chester on Jan. 21 last, contains several important 
scientific observations on the growth of cotton in 
Africa. 

The diseases and pests wdiich attack the cotton 
plant are many, and each locality has its particular 
problems to , solves in breeding resistant' strains. 


Cotton growing in South Africa has suffered from 
attacks by the jassid insect, and it is interesting to 
note that a strain has been isolated which is resistant 
to this pest. The new strain of cotton is giving high 
yields, which is of primary importance to the grower, 
and recent experience has shown that it is capable 
of giving good crops in districts with a seasonal rain- 
fall of 10 inches, whereas it is generally considered 
that a minimum of 20 inches is necessary for cotton 
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growing. In Ugaiidn, one of the most promising 
cotton -growing regions in South Africa., there are 
good prospects of increased yields, and steps are 
being taken to ensure this by instructing the native 
growers in improved methods of cultivation, and by 
effectively eontroUiiig the seed supply. 

The cottons which the Corporation is cultivating 
in South Africa are of the American type, and are 
intended to provide the Empire with sources of supply 
other than America. It is to the Anglo -Egyptian 
Sudan that -we have to look for the supply of the 
better quality cottons of the Egyptian type. The 
Sudan is now producing an increasing quantity of 
cotton which is almost indistinguishable from the 
best qualities of long staple Egyptian cotton. Re- 
cently the disease imown as leaf curl has been attack- 
ing the crops in this locality, and there is evidence 
that the jassid insect is responsible for spreading the 
contagion. The Corporation is now considering the 
desirability of breeding jassid-resistant strains in the 
Sudan. 

The Corporation, during the first years of its 
activities, found difficulty in obtaining agricultural 
scientific officers of adequate experience, but it is 
pleasing to note that it is now able to arrange for its 
senior officers to visit cotton-growing localities out- 
side their own charge. Much good is expected of 
this interchange of thought and knowledge bom of 
long experience, and the scheme should stimulate 
the younger officers who are striving to make head- 
way "in recently opened cotton-growing areas. 

It is unfortunate that the continued depression in 
the cotton industry has made it necessary to reduce 
the spinners’ levy from 3d. to Id. per 500 lb. of raw 
cotton, but the Corporation will be able to carry out 
its full programme for the coming year by drawing 
on its accumulated reserves. The burden on the 
Corporation has been reduced in recent years by the 
increasing share that colonial governments are now 
taking in the cost of developing cotton growing, and 
also because the Colonial Office is now training men 
for agricultural appointments on the lines initiated 
by the Corporation. F. P. S. 


Meteorological Conditions accompanying 
a Waterspout. 

AT 9.31 A.M., on June 14, 1929, a waterspout formed 
over Pensacola Bay, Florida, three hours after 
Lieut. P. G. Hale of the IJ.S. Navy had obtained 
accurate records of the pressure, temperature, and 
humidity of the atmosphere up to a height of 3000 
metres close to the place where the spout developed. 
Mr. Hale also secured an admirable photograph of the 
phenomenon, taken from an aeroplane, which shows 
that the spout took the usual form of a sharply defined 
cord-like cloud stretching in a rather sinuous curve 
from the base of a eumulo -nimbus cloud to the sea, 
with a cloud of spray at its base. 

At the time of the sounding, there was a dust 
horizon to the east at a height of about 2800 
metres, and tall cumulus clouds were thrusting 
their heads through the haze top. Additional 
evidence of atmospheric instability was furnished 
by the graph of temperature and entropy plotted 
on a Shaw ‘ tephigram which is reproduced together 
with the jDhotograph in a short article in the Monthly 
Weather Review for August 1929. The article is of 
especial interest, owdng to the attention directed to the 
subject by Wegener’s recent introduction of the theory 
that the visible part of a waterspout is the extension of 
a whirl with a horizontal axis within the parent cumulo- 
nimbus cloud, and also because the chances are so 


against an aerial sounding hapiDening to be made such 
a short time before the occurrence of a spout. 

The ‘ tephigram’ reveals an atmospheric environment 
such that a very moderate amount of general heating 
of the lower layers of the atmosphere, or, alternatively, 
a slight increase of their water-vapour near the sur- 
face, would allow any portion of the surface air with 
a little extra warmth or moisture to ascend auto- 
matically. It shows, further, that the ascending air 
would have possessed a large amount of surplus energy 
beyond that required merely for its ascent, such 
energy being available for developing the kinetic 
energy corresponding with the violent winds around 
the axis of a waterspout. This is the kind of informa- 
tion that a glance at the ‘ tephigram ’ will reveal to 
anyone familiar with it. 

When we read that the construction of a 'tephigram ’ 
is a matter of daily routine for weather forecasting 
at the Pensacola air-station, it becomes clear that 
the thermodynamical researches of Carnot, Clausius, 
Maxwell, and others are beginning — mainly owing to 
Von Bezold in Germany and Napier^ Shaw in Great 
Britain — to have novel fields of practical application. 


University and Educational Intelligence. 

Bibhingham. — The annual meeting of the Court of 
Governors of the University is to be held on Feb. 27, and 
the reports of the Vice-Chancellor and the Coimcil, which 
are to be presented to the Court, have been issued. 
The Vice-Chancellor, Sir Charles Grant Robertson, 
reviews the changes which have occurred during the 
ten years of his tenure of office and is able to report 
much progress. The income and expenditure have 
greatly increased, and it is satisfactory to note that 
the largest item of expenditure is that of salaries. 
Nine members of the non-prof essorial staff have been 
promoted to Grade I. with a minimum salary of £600 
a year— a reform long overdue. The number of 
students continues to increase slowly. 

The eighth annual report of the Joint Standing 
Committee for Research shows an imposing a,iTay of 
subjects of research in aid of which grants have been 
made, and enumerates the publications of the various 
departments of the faculties of science, arts, medicine, 
commerce, and la-w. The report indicates a healthy 
activity in research over a wide range of subjects. 

The event of the greatest moment to the University 
is the development of the new hospital scheme, in 
which an important step has been taken in the selec- 
tion of plans for the buildings. If the money is forth- 
coming (£1,000,000 has been mentioned) a magnificent 
group of buildings will arise, on a site near to the 
University grounds, to accommodate the hospital and 
the University Medical School. 

Cambridge.— Mr. W. R. Dean, of Trinity Cohege, 
has been appointed University lecturer in mathe- 
matics. 

London. — The Court of the University has grate- 
fully accepted a bequest by the late Lady Durning- 
Lawrence of £10,000 for the equipment of the Physical 
and Electrical Chemistry Laboratory at University 
College. 


Notice is given by the University of Wales that 
five fellowships, each of the annual value of £200 and 
tenable for two years, are to be awarded during the 
present year to graduates of the University. Applica- 
cations for the fellowships should be sent by June 1 
to the Registrar, University Registry, Cathays Park, 

Cardiffi 
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Historic Natural Events. 

Feb. 23, 1887. Earthquake. — The Riviera earth- 
quake was not one of great strength, for only 640 
persons were killed, while the area disturbed contained 
219,000 sq. miles. The earthquake is, however, 
interesting on tw’o accounts. It was one of the early 
earthquakes in which the existence of two foci was 
recognised. It was also one of the first to be registered 
by instruments far beyond the disturbed area, mag- 
netographs being displaced at Kew, Wilhelmshaven, 
and Lisbon, which are respectively 652, 690, and 951 
miles from the epicentre. 

Feb. 24, 1575* Flood of Flies and Beetles. — Ac- 
cording to Holiiished, at Tewkesbury, “ after a flood 
which was not great, but such as thereby the meadows 
near adjoining were covered with water, in the after- 
noon there came down the river of Severn great 
numbers of flies and beetles, such as in summer 
evenings use to strike men in the face, in great heaps, 
a foot thick above the water, so that to credible 
men’s judgments there were seen, within a pair of 
butt’s length, of those flies above a hundred quarters. 
The mills thereabouts were dammed up with them 
for the space of four days after, and then were cleansed 
by digging^ them out with shovels. From whence 
they came is yet unknown, but the day was cold and 
a hard frost.” 

Feb. 24, 1844. Mild Winter.^ — “ I tell you that we 
have had the mildest whiter known. . . . The extra- 
ordinary fi.ne season has killed heaps of people with 
influenza, debilitated others for their lives long, 
worried everybody with colds, etc.” — ^F itzgbbald. 

Feb. 26, 1658. Severe Winter. — The winter of 
1657-8 was very rigorous. On Feb. 26 Charles X. 
of Sweden crossed from Fuenen to Zealand across the 
ice, with all his army, cavalry, artillery, and baggage. 
The ports of Ostend and Sluys were blocked bj^ ice, 
and even in Italy the rivers were frozen so solidly 
that they supported the heaviest carriages. In Rome 
at the beginning of February was the greatest snow- 
fall of the century. The Seine was frozen, and the 
thaw was followed by a flood on Feb. 27—28, greater 
than any previously recorded. In England the cold 
was severe, with persistent northerly and north- 
easterly winds. On Mar. 7, Evelyn wrote : ‘‘ This 
had been the sevei^est winter that any man alive had 
known in England ”. Spring appears also to have 
been backward, for on June 12 he wrote: ‘‘The 
season as cold as winter, the wind northerly near six 
months 

Feb. 26-27, 1 903* Gale.— On the night of Feb. 26 
and the morning of Feb. 27 a deep barometric depres- 
sion travelled north-eastwards across the British 
Isles. The barometer fell below 958 mb. (28-3 inches) 
and the winds readied nearly 90 miles per hour in 
. squalls. The south-westerly gale over Ireland was 
described as tlie most violent since the ‘ big wind ’ 
of Jan. 6, 1830 ; thousands of trees were uprooted 
and iriucli dain,age was done to buildings. On Leven 
V^iaduet, near IJlverston, a train consisting of ten 
passenger coaches and vans was overturned by the 
force of the wind. 

Feb, 28, 1540. Beginning of Great Drought.— The 
year 1540 was extremely hot and dry both in England ■ 
and ill central Europo\ lu'obably the hottest on record 
and comparable for drought with 1000 and 1473. 
In England rain fell only six times between February 
and Se|.)t. 19, and in Zurich only four .times during 
til© same period. In Regensburg , and Milan .there, 
was practically no rain for five months. In Switzer- 
land it was known for a century as ‘ the hot summer ' 
The following year, 1541, was also very dry in Eng- 
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land, and the combined effect of these two years had 
serious consequences. Almost all the small rivers 
dried up, the River Trent diminished to a straggling 
brook, and the Thames fell so low that even at ebb 
tide sea- water extended be3X.)nd London Bridge— an 
unheard-of phenomenon at that time. Many cattle 
died for want of water, especially in Xottinghamshire, 
and many thousands of persons died from grievous 
diarrhcea and dysentery. 


I Societies and Academies. 

i 

London. 

Royal Society, Feb. 13. — G. Slater : Studies on the 
Rhone Griacier, 1927. The structure of the ice in a 
compressed zone on the south-eastern part of the 
glacier. This zone is marked by a series of ridges 
dissected by three crevassed longitudinal basins. The 
structure of the easterly ridge, which was plotted to 
scale, showed a complete disarrangement of the normal 
ribbon -structure, the ice being dissected into blocks 
by thrust-planes. The general strike of the thrust- 
planes suggests a deviation of the ice southwards from 
the normal south-westerly movement of the glacier. 
Relief from pressure was obtained by upward move- 
ment along thrust-planes, and by lateral squeezing 
towards the tensional areas. The structure developed 
in the glacier is the same in principle as that of the 
disturbed Pleistocene drift deposits of Europe and 
America. — T. Goodey : On a remarkable new nema- 
tode, Tylenchinema oscinellce gen. sp. n., parasitic 
in the frit-fly, Oscinella frit L., attacking oats. The 
parasite is widely distributed in England and Wales ; 
its life-history and the development of the gonad for 
both sexes are described. The general result for the 
host is sterilisation. — D. E. Sladden : Distortion of 
development in amphibia caused by lack of oxygen in 
very early stages in development. Eggs of the com- 
mon frog deprived of oxygen, either by sugar solution 
or by reduced air pressure, gave rise to tadpoles show- 
ing various types of abnormalities. The abnormalities 
present at the time of hatching died shortly after, 
leaving only apparently normal larvse. From among 
these, however, after a period of about eight weeks, 
abnormalities showing flexure in tail, distortion of 
sacral region, and in one case suppression of hind 
limb, made their appearance. These latter were suc- 
cessfully reared through metamorphoses. — Sir Freder- 
ick Keeble, M. G. Nelson, and R. Snow. — -The integra- 
tion of plant behaviour. (Pt. 2) The influence of the 
shoot on the growth of roots in seedlings. By remov- 
ing the shoot in young pea seedlings or the shoot 
and coleoptile in young maize seedlings, the growth of 
the main root is slightly increased for a few days, but 
tlie growth of secondary or adventitious roots is very 
greatly decreased. By removal of the coleoptile alone 
in young maize seedlings, the growth of adventitious 
roots is decreased, but to a much less extent. — A. W. 
Greenwood and J. S. S. Blyth : The results of testicular 
transplantation in brown Leghorn hens. Persistent 
grafts of testicular substance have been obtained in a 
series of normal hens. Modification in the functions 
of the ovary have been produced, both in regard to the 
production of eggs and to the development of the 
secondary sex characters. 

■Geological Society, Jan, 22.— J. W, Gregory, Ethel 
Dobbie Currie, J. Weir, S.' Williams, andG. W. Tyrrell : 
■On. the geological collection, from the South Central 
Sahara made by Mr. Francis Redd. The Air MUiSsif 
in the South Central Sahara was shown by the work .of 
Barth (1857) and Cliudeau (1907, etc,) to consist of a 
foundation of gneiss, schist, and granite, on which rest 
in the' north and west sheets of Devonian marine beds, 
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and in the south Cretaceous limestones and subaerial 
sandstones. The gneiss and schists are probably pre- 
Paheozoic . At In Nuguren, west of the Air massif , there 
are well-preserved Tui’onian fossils affording evidence 
of a connexion of the sea in Angola with that of the 
Mediterranean across the Central Sahara. Some terres- 
trial deposits earlier than the Turonian limestones con- 
tain silicified fossil wood identified as Dadoxyloji, The 
igneous rocks collected represent a northern extension 
of the Kainozoic volcanic series of Kenya and Kordo- 
fan. The Cretaceous limestones indicate that the 
Central Sahara was partly submerged by a Turonian 
transgression, which connected the Angola Gulf and 
the Lower Niger with Tmiisia. It had a branch west- 
ward through In Nuguren towards the Middle Niger, 
but had no known connexion across Abyssinia with 
Somaliland or the Gulf of Aden. — V. Harrison : 
The geology of some salt-plugs in Laristan (Southern 
Persia). The area is contained in the rectangle be- 
tween lat. 27° and lat. 28° 20' N,, and long. 54° 20' and 
long. 57° E. Much of the district is covered by norm- 
ally folded rocks which range in age from Ordovician 
to Recent, and reach an aggregate thickness of 25,000 
feet. The only general angular unconformity occurs 
high in the Mio -Pliocene. On the north and east the 
frontal part of the nappes overrides and ploughs into 
the normally folded rocks. South and west of the 
line of nappes the normal folds have been invaded by 
plugs of salt, which have brought up quantities of 
g 3 ;p)sum and blocks of sedimentary and igneous rocks. 
The extrusive salt has come to the surface at different 
times, from Oligocene to late Mio -Pliocene. The in- 
trusive salt-masses, sheathed with autochthonous sedi- 
ments tilted around them, form, in some cases, brightly 
coloured mountains of very striking and characteristic 
appearance. The formation of the salt-plugs is attri- 
buted to tangential forces acting on Cambrian salt, 
which, on account of its comparative plasticity, has 
acted as something analogous to an igneous magma 
in its behaviour. 

Pabis. 

Academy of Sciences, Jan. 13. — The president an- 
nounced the death of Auguste Rateaii. — Ch. Fabry 
and.E. Dubreuil ; A supposed transformation of lead 
by the effect of solar radiations. Criticism and cor- 
rection of some results recently published by Mile. 
S. Maracineanu. No trace of either gold or mercury 
could be found in the specimens of lead examined. — - 
Ch. Achard and M, Enachesco : The reciprocal action 
of chlorination and alkalinisation of the organism in 
acute diseases. — Maurice de Broglie *. The use of 
gratings at grazing incidence for spectrophoto- 
graphy of the extreme ultra-violet. J. Thibaud 
was the first to apply the use of a grating at 
grazing incidence to the study of the radiations in 
the ultra-violet. An account is given of subsequent 
developments of the method, with special reference 
to the X-rays. — Pierre Weiss : The diamagnetism of 
the ions. — S. Lefschetz : Continued transformations 
of closed ensembles and their fixed points. — Marcel 
Brelot : The exterior problem of Dirichlet for the 
equation Au =:c(x, y)u(x, y)(c>0}. — -A. Metral : An 
essential character of conformal representations 
utilisable for planning the profiles of the wings of 
aeroplanes.— Carl Stormer : The absence of retarded 
(wireless) echoes during totality of the eclipse of May 9 
in Indo-Ghina.— L, Gaurier : The alteration of the 
alluvium of lakes converted into reservoirs.— L. 
Pirot : The deviation from the vertical round the 
peninsula of Brittany.— Guichard, Clausmann, and 
Billon : The variations of the hardness of certain . 
metals and alloys as a function of cold hardening.— 
Carl Benedicks: The density of some iron alloys in 
the liquid state. — Edlen and Ericson : The condensed 
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spark spectrum in the extreme ultra-violet to 
88 A. — Georges Fournier : An arithmetical relation 
between the atomic weight and the atomic number. 
— P. Mondain-Monval and Pierre Galet : The anom- 
alies of the physical properties of the vitreous state. 
The case of amorphous sulphur and selenium. The 
viscosity measurements of sulphur, which were made 
by a form of penetrometer, showed a sharp change in 
viscosity at -21° C. : a study of the density changes 
showed a point of transformation at - 20° C. Similar 
measurements with selenium gave a clear point of 
inflection on the viscosity curve at 45° C. and on 
the density curve at 31°-33° C. As in the ease of 
glass, at a temperature slightly below the softening 
point, sulphur and selenium undergo an allotropic 
transformation : this takes place with a diminution 
of viscosity, an increase in the coefficient of expansion, 
and a sensible heat absorption. — Pierre Brun : The 
boiling points of aqueous alcoholic liquid mixtures. 
Experiments on ternary mixtures of water, ethyl 
alcohol, and isoamyl alcohol have been made and the 
results given in a triangular diagram. — Maurice Fran- 
cois : The action of concentrated ammonia on the 
compound HgBr22NH3. The formation of HgHgNBr 
and HggNBr. — Marcel Guillot : An attempt to prove 
the existence of a non- electrolytic complex of polo- 
nium. The experiments described point to the prob- 
able existence of a complex substance of the formula 
Po( - S -CS -NR 2 ) 3 . — Daniel Schneegans : The pre- 
sence of radiolarites in the Briancoimais sheet. — 
Pierre Dangeard : The influence of oxygen in iodo- 
volatilisation. Experimental proof that gaseous 
oxygen is necessary for the emission of iodine by 
Laminaria, It is suggested that the negative results 
obtained by H. Kylin were due to the non-recognition 
of this fact. — Raymond-Hamet : The action of oua- 
baine on the intestine in situ. The intestine when 
isolated is contracted by ouabaine, but the intestine 
in situ is relaxed by the alkaloid. — -J. Enselme : Con- 
tribution to the study of the acid hydrolysis of the 
proteids. — Mme. Phisalix : Natural immunity against 
snake poison and the virus of rabies of the common 
dormouse, EUomys nitela. This animal shows no sign 
of poisoning after being bitten by the viper. In 
battles between the dormouse and the viper, the 
former always takes the offensive and the snake is 
invariably killed. The dormouse is also immune to 
intra-muscular injections of the rabies virus. The 
serum of the dormouse in vitro neutralised the rabic 
virus. The immunity of this animal towards both 
snake poison and the virus of rabies is due to the 
existence in the blood of anti substances. 

Geneva. 

Society of Physics and Natural History, Dec. 19. — 
F. Chodat : A new demonstration of the Traube cell. 
The author proves the penetration of water into 
the semi - permeable copper ferrocyanide membrane 
cell. The progressive flocculation of egg albumen 
incorporated in the cell allows the measurement by 
nephelometry of the velocity of penetration by the 
water.— Ed. Pare] as : Would the Geneva basin lend 
itself to a study of glacial varves ? The author, from 
the researches which he has made in the eastern part 
of the Lake of (Geneva, considers it probable that 
the Geneva basin (western part) would lend itself, by 
the study of the varves, to an attempt at the synchro- 
nisation of the Alpine and Scandinavian post-glacial 
deposits. — G. Tiercy : On four ‘ mean ’ curves relative 
to the Cepheids. The author has recently terminated 
the study of two variable stars of the Cepheid type ; 
he proves that the new results agree very well with 
those that he has previously obtained for other 
Cepheids. 
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Official Publications Received. 

British. 

War Office. Report on the Health of the Army for the Year 1928. 
Vol. 64. Pp. iv+144. (London : Stationery Office.) 5s.net. 

Report on a Visit to Kenya and Uganda to advise on Antimalarial 
Measures. By Dr. S. P. James. Pp. 48. (London : The Crown Agents 
for the Colonies.) Is. 

Royal Society of Arts, John Street, Adelphi, London, W.C.2. Report 
on the Competition of Industrial Designs, 1929. Pp., 51. (London.) 

I! Journal of the Indian Institute of Science. Vol. 12A, Part 15 : The 
Electrical Conductivity of Thin Oil Films. Part 1 : General Nature of the 
Phenomenon. By H. E. Watson and A. S. Menon. Pp. 207-224. 1 rupee. 
Vol. 12 A, Part 16: The Photo-Voltaic Properties of Phototropic Mercury 
Compounds. By Bh. S, V. Raghava Rao. Pp. 226-232. 8 annas. 

(Bangalore.) 

Proceedings of the Royal Society of Victoria. Vol. 42 (New Series), Part 
1, October 31st, 1929. Pp. v-f 70. (Melbourne.) 

The Institute of Metals. List of Members, including Membership 
Application Form and Topographical Index to Members. (Corrected to 
December 31, 1929.) Pp. Iu7. (London.) 2s. Ul. 

Commonwealth of Australia : Council for Scientific and Industrial 
Research. Pamphlet No. 14 : The Work of the Division of Economic 
Botany for the Year 192S-29. By Dr. B. T. Dickson. Pp. 29, Pamphlet 
No. 15: The Work of the Division of Economic Entomology for the Year 
1928-29. By Dr. R. J. Tillyard. Pp. 19. Pamphlet No. 16 : The Work of 
the Division of Animal Nutrition for the Year 1928-29, By Prof. T. 
Brailsford Robertson. Pp. 30. (Melbourne : H. J. Green.) 

Commonwealth Prickly- Pear Board. The Progress of Biological Control 
of Prickly- Pear in Australia. By Alan P. |I)odd. Pp. 44. (Brisbane: 
Anthony James Gumming.) 

Foreign. 

Transactions of the San Diego Society of Natural History. %’'ol. 5, 
No. 20 : Fossil Diatoms dredged from Bering Sea. By G. Dallas Hanna. 
Pp. 287-2964- plate 34. (San Diego, Calif.) 

Memoirs of the College of Science, Kyoto Imperial University. Series 
A, Vol. 12, No. 6, November. 1929. Pp. 275-379. (Tokyo and Kyoto: 
Maruzen Co.', Ltd.) 1.50 yen. ‘ 

University of Califorriia Publications. Bulletin of the Department of 
Geological Sciences, Vol. 19, No. 1 : The P.asserine Remains from Rancho 
La Brea in the Paleontological Collections of the University of California. 
By Alien H. Miller. Pp. 22-fl plate. (Berkeley, Calif. : University of 
California Press.) 25 cents. 

Report of the Aeronautical Research Institute, Tdkyo Imperial Uni- 
versity. No. 63 : Further Researches on Periodic Columnar Vortices 
produced by Convection. By Torahlko Terada and Mituo Tamano. Pp. 
447-470-1- plates 17-31. (Tokyo: Koseikai Publishing House.) 0.76 yen. 

United States Department of the Interior. Annual Report of the 
Commissioner of Education for the Year ended June 30, 1929. Pp. iii-f50. 
(Washington, D.O. : Government Printing Office.) 10 cents. 

United States Department of Agriculture. Technical Bulletin No. 
145 ; Life History and Habits of Grasshopper Mice, Genus Onychomys. 
By Vernon Bailey and Charles 0. Sperry. Pp. 20. 10 cents. Circular 
No. 96 : Game Birds suitable for Naturalizing in the United States. By 
W. L. McAtee. Pp. 24. 10 cents. (Washington, D.C. : Government 
Printing Office.) 

Society Frangaise de Physique. Annuaire 1929, Decrets et Statuts. 
Pp. 105. (Paris.) 

Det Kongelige Departement for Handel, Sjpfart, Industri, Handverk 
og Fiskeri. Norges Svalbard- og Lshavs-Underspkelser. Skrifter ora 
Svalbard og Ishavet. Nr. 1 : The Norwegian Svalbard Expeditions 1906- 
1926, By Adolf Hoel. Pp. 104-1-3 plates. lO.OOkr. Nr. 19 : Das Festungs- 
profll auf Spitzbergen. Jura und Kreide, 2 : Die Stratigraphie. Von 
Hans Frebold. Pp. 40 -fl Tafel. 3.00 kr. Nr. 20: Oberer Lias und 
imteres Callovien in Spitzbergen. Von Hans Frebold. Pp. 24-1-2 Tafeln. 
2.50 kr. Nr. 21 : Ammoniteii aus dem Valanginien von Spitzbergen. 
Von Hans Frebold. Pp. 24-f8 Tafeln. 4.00 kr. Nr. 22: Die Down- 
toni.schen und Devonischen Vertebraten von Spitzbergen. 2: Acantha- 
spida. Von Anatol Heintz. Pp. 814-24 Tafeln. 15.00 kr. Nr. 23: Die 
Downtonisehen und Devonischen Vertebraten von Spitzbergen. 3: 
Acanthaspida, Nachtrag. Von Anatol Heintz. Pp, 20 -f 3 Tafeln. 3.00 
kr. Nr. 24 : Eine Caninia aus dem Karbon des de Geer-Berges im 
EisQiordgwbiet auf Spitzbergen. Von Franz Heritsch. Pp. 21 -f- 7 
Tafeln. 3.50 kr. Ni’. 25 : Untersuchungen iiber die Ernahrung der 
Bewohner von Barentsburg, Svalbard. Von Otto Abs. Pp. 64 -fl Tafel. 
5.00 kr. Norges Svalbard- og Ishavs-Under.spkelser. Meddelelse. Nr. 

7 : Jan Mayen, en Oversikt over dens Natur, Historic og Betydning. 
Pp. 411-444. (Oslo : Jacob Dybwad ) 

Ochrona Przyrody : Organ Panstwowej Rady Ochrony Przyrody. 
Rocznik 9. Pp. iii4-172. (KrakOw.) 

Paiistwowa Rady Ochrony Przyrody. Nr. 25 : Sprawozdane z Dzialal- 
riosci, Panstwowf^ Rady Ochrony Przyrody w Roku 1929. Napisat 
Prof. Dr. Wladystew Szafer. Pp. 18. (Krakow.) 

United States Department of Agriculture. Technical Bulletin No. 
134 : Red-squill Powders as Raticides. By J. C. Munch, Janies Silver 
and E. B. Horn. Pp, 364-1 plate. 10 cents. Technical Bulletin No. 
135: The Corn Borer in Central Europe; a Revirtw of Investigations 
from 1924 to 1927. By K. W. Babcock and A. M. Vance. Pp. 55-1-10 
plalf's. 20 cents. Technical Bulletin No. 157 : The Western Grass-stem 
Sawlly, a I^est of Small Grains. By C. N, Ainslie. Pp. 24. 5 cents. 
(Washington, D.C. : Government Printing Office.) 

Poradiiik dia Samoukbw, Tom. 8 : Botanika, 3. DziaF informacyjny, 
Spis czasopisrn, Uznpe-hniema do Botaniki 1 i 2 (T, 6 i_7 Poradnika), 
Skorowidz nazwiskowy i rzeczowy do Botaniki 1, 2 i 3. Pp. 440. 
(Warszawa : Kasy Imienia Mianowskiego.) 12 zFotys, 

Department of the Interior: Bureau of Education. Bulletin, 1929, 
No. 2-1 : Record of Current Educational Publications, comprising 
Publications r(‘ceived by the Bureau of Education, January-December 
1928, with Index, Pp. 128. 15 cents. Bulletin, 1929, No. 30: The 

General Shop, By Mails M, Proffitt. Pp. iii4-27. 5 cents- (Wa.shing- 
ton, D.C. : Government Printing Office.) 
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Anhang zu den JahrbUchern der Eentralaristalt fiir Meteorologie und 
Geodynamik, Jahrgang 1927. Publikation Nr. 135: Meteorologische 
Feldversuche iiber Frosfcabwehrmittel. Von Wilhelm Schmidt. Pp. 
434-2 Tafeln. (Wien : Gerold und Kornp.) 

Verhandlungen und wissenschaftliche Abhandltmgen des 23 Deutschen 
Geographentages zu Magdeburg 21 bis 23 Mai 1929. Herau.sgegeben von 
Dr. Georg Wiist. Pp. 3014-12 Tafeln. (Breslau: Ferdinand Hirt.) 15 
gold marks. 


Catalogues. 

Photography Simplified : Exposure. Pp. 12. (London : Burroughs 
Wellcome and Co.) 

Zeiss Ikon Cameras for Press Work. Pp. 6. (London; Garner and 
Peeling, Ltd.) 


Diary of Societies. 

FRIDA F, Febkuary 21. 

Textile Institute (Lancashire Section) (at Textile Institute, Manchester), 
at 1,15.— J. Smeaton : Textile Specifications and their Preparation. 

Association of Economic Biologists (in Botany Lecture Room, Imperial 
College of Science and Technology), at 2.30.— Dr. W. R, Thompson: 
Biological Control of injurious Insects and Weeds. 

Geological Society of London (Annual General Meeting), at 3. — 
Presidential Address. 

Diesel Engine Users’ Association (at Caxton Hall), at 3.30.— Report of 
the Committee on Heavy-Oil Engine Working Costs, 1928-29. 

London Society (at Ro>al Society of Arts), at 5. — Sir Frank Dyson : 
The Royal Observatory, Greenwich. 

Medical Officers of Schools Association (Annual General Meeting) 
(at 11 Chandos Street, W.l), at 5.— Dr. G. E. Friend : Some Notes on 
the Value of Clinical, Dietetic, and Physical Records in Public Schools 
(Presidential Address). 

Royal Society*^ of Medicine (Balneology Section), at 5.— Dr. J. B. 
Bnrt and others : Discussion on Bath Reaction in Spa Treatment 

British Institute of Radiology (Medical Meeting), at 5.— Radiology in 
Gastrointestinal Diseases. 

Royal College of Surgeons op England, at 5. — B. R. Flint : The 
Association between Gall Bladder Lesions and Hepatitis in the Human 
Subject. 

Society of Chemical Industry (Liverpool Section) (jointly with Man- 
chester Section) (at Liverpool University), at 6.— J. Twomey : Flour 
Milling. 

North-East Coast Institution of Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 6. — Rear-Admiral W. 
Scott HiU; Powdered Coal for Ship- Fropulsion. 

Institution of Mechanical Engineers (Annual General Meeting), at 6. — 
Annual Report; Discussion on Sixth Report of the Steam-Nozzles 
Research Committee. 

Institution of ELEcraicAL Engineers (Ijondon Students’ Section), at 
6.15.— S. H, Hart : Paper-insulated Power Cables. 

Textile Institute (London Section) (at Chemical Society), at 6.45.— 
F. L. Goodail : Diagnosis of Colour Faults in Finished Goods. 

Bedson Club (at Ai'uistrong College, Newcastle-upon-Tyne), at 6.30.— 
Sir James Walker: Kolbe’s Electrosynthesis (Bedson Lecture). 

Royal Photographic society of Great Britain (Pictorial Group- 
Informal Meeting), at 7. — K. H. Lawton : Pictorial Essentials. 

Geologists’ Association (North-Bast Lancashire Group) (at Blackburn 
Technical College), at 7. — Miss E. J, Wootf : A Visit to East Sutherland. 

Junior Institution oe Engineers, at 7.30.— E, P. S. Gardner: The 
Application of Electric Welding to the Erection and Strengthening of 
Steel Structures. 

Royal Society op Medicine (Obstetrics and Electro-Therapeutics 
Sections), at S. — Special Discussion on The Position of Radium in 
Treatment of Gynaecological Conditions. Openers : M. Donaldson and 
S. Dodd, Obstetrics ; Dr. A. E. H. Pinch and Dr. J. E. A. Lynham, 
Electro-Therapeutics. 

Royal Institution of Great Britain, at 9, — J. B. S. Haldane: 
Principles of Plant Breeding. 

Society of Dyers and Colourists (Manchester Section) (at Manchester). 
—Prof. MeSwiney : The Problem of the Fastness of Dyes to Perspiration. 

SATURDAY, February 22. 

Geologists’ Association (in Natural History Museum, South Kensington), 
at 2.30.— Dr. W. D. Lang : Demonstration of Palaeontology and the 
Public. _ 

North of England Institute of Mining and Mechanical Engineers 
(Newcastle-up'm-Tyne), at 2.30. — G. E. Tansley : The Value of the 
Economiser in Present-Day Boiler Installations. — 0. Hovvson : Note.s 
on a Winding Accident at Mainstbrth Colliery.— Exhibii ion and Demon- 
stration by E. Smith of the McLuckie Gas Detector. — Discussion upon 
Report of an Investigation of the Underground Conveyingand Loading 
of Coal by Mechanical Means. 

Essex Field Club (at West Ham Municipal College), at 3. — Celebration 
of 50th Anniversary. 

Royal Institution of Great Britain, at 3.— W. Rothenstein : Nineteenth 
Century Painting in B’rance and England (1). 

Oxford University Junior Scientific Club.— Exhibition Meeting. 

MOiVDAY, February 24. 

Institute of Actuaries, at 5.— L. K. File : Disability Benefits in Con- 
junction with Life Insurance Policies. 

King’s College Engineering Society (at King’s College), at 5.15.— B. E. 
Willett: Railway Permanent Way. 

Institution of Electrical Engineers (North-Eastern Centre) (at Arm- 
strong College, Newcastle-upon-Tyne), at 7.— Informal Discussion. 

Institute of Chemistry (Leeds Area Section) (at Great Northern Hotel, 
Leeds), at 7.15.— R. L. Collett and others : Discussion on The Institute 
and the Chemical Profession. 
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KEiGHLEy Textile Society (afc Kiosk Cafe, Keighley), at 7.30.— H. 

Jenaisoii ; The Dyeing and Idnishing of Costume Cloths. 

Royal Society of Arts, at S. — A. B. Searle: Recent Improvements in 
Methoiis of Brickmaking (Cantor Lectures) (2). 

Medical Society of London, at S. — Col. L. W. Harri.son and others: 

Discussion on The Treatment of Syphilis. 

Royal Society of Medicine (Odontology Section), at S.— Dr. G. Villain : 

The Problem of Stabilisation and Articulation of Dentures. 

Royal Geograpeigal Society (at ^Kolian Hall), at 8.30.— H.R.H. the 
Duke of Spoleto : The Italian Expedition to the Karakoram. 

Gambmidoe Piihaisophical Society (in Botany School), at 8.45.— Prof. 
E. A. IMiliie: Tiie Principles of Radiative and Convective Equi- 
librium, and their Application to the Sun and Sun-spots. —-Papers to he 
('Qui/iiunicaicii hij title only:— 'S it J. Larmor: The Law of Stifling of 
Sound by Curtairm.— J. IL S. Haldane: A Mathematical Theory of 
Natural and Artificial Selection. Part VI. Isolation. —Dr. H. Jeftreys : 
Thti Draining of a, Flat Plate. — S. Verblimsky : Note on the Gibbs 
Phenomenon,— Dr. W. R. G. Atkins and Dr. H. H. Poole: Methods for 
the Measurement of Daylight. —Pol Gerard : Sur Fhistophysiologie des 
annexes hetales des riiamraifere.s. — Dr. Muriel Blaine Robinson: 
Cyanogenesis in P!a.iits.— -Dr. J. Needham : The Biochemical Asiject of 
the pLecapibulation Theory. — .L Henderson Smith: Virus Diseases in 
Plants. — Prof. \V. Stile.s ; Viscosity of Protoplasm as Determining the 
Rate of Biological Reactions. 

Royal Aeronautical Society (at Northampton Engineering College). — 
C. R. Fairey ; A\'iation (Walmsley Memorial Lecture). 

Papei;, JM AKERS’ Association (Technical Section, Northern Division) (at 
Engineers’ Club, Manehester).~S. Richardson : Removable Fourdrinier 
and Xe-w Mechanical Drive. 

Royal Irish Academy (Dublin). 


P DBS DAT, February 25. 

Royal Dublin Society (at Balls Bridge, Dublin), at 4.15.— Dr. W. R. G. 
Atkins : Some Gyo-Ghemical Applications of Measurements of Hydrogen 
Ion Concentration.— A. W. SteJfox : Explorations at Kilgreany Cave, 
Co. Waterford. — Prof J, Reilly, P. J. Drumm, and T. Gray ": The Nitra- 
tion of Substituted Diargy Ethers. 

Royal Society of Arts (Dominions and Colonies Meeting), at 4.30. — 
Dr. A. W. Hill : Scientific and Industrial Research in the British 
Empire. 

Royal Society of Medicine (Medicine Section), at 5.— Dr. F. G. Chandler, 
A. T. Edwards, Dr. L. S. T. Burrell, and J. E. H. Roberts: Discussion 
on The Treatment of Lung Absces.s. 

Royal Institution of Great Britain, at 5.15.— Sir William Bragg: 
X-Ray Determination of the Structure of Cellulose and Similar Sub- 
stances (3). 

Institution of Civil Engineers, at 6.— C, J. R. Williams : The Develop- 
ment of Lyttelton Harbour, New Zealand. — R. F. Hindmarsh : Tyne 
Commission Quay, North Shields.— R. C, BristoNv: Cochin Harbour 
Works. 

Institution of Electrical Engineers (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7. — L. C, Giant: The Breaking Performance of 
High-Power Switchgear and of a New Form of Queiiched-Arc Switch. 
Royal Photocraphic Society of Great Britain (Scientific and Technical 
Group), at 7.— Dr. W. Paynian: The Api)lications of Photography in 
Explosives Researeli. 

Institution of Engineers and Shipbuilders in Scotland (at 39 Elm- 
bank Crescent, Glasgow), at 7.30.— J. W. W. Dry.sdale : Marine Salvage 
Pumping. 

North-East Coast Institution of Engineers and Shipbuilders (Tees- 
side Branch— Graduate Section), at 7.30.— J. Walton : Some Large Span 
Modern Bridges and their Erection. 

British Psychological Society (industrial Section) (at National Institute 
of IndiLstrial I’sychology), at 8.15.— Miarion Milner: Some American 
Approaches to the Study of Temperament, 

Royal Anthropological Institute, at S.30.— F. W. FI. Migeod : Primitive 
Pictorial Art in Africa at the Present Day. 

West Kent Scientific Society (Annual Meeting) (at We.sleyan Hall, 
Blackheath), at S.30. 

WEDNESDAY, February 26. ' 

Royal Society of Medicine (Comparative Medicine Section), at 5.— 
Diseu.ssiori on The Present Position of Distemper Inoculation. 

Eucavixics Society (at Royal Society), at 5.15.— Dr. B. P. Wiesner: 
Hormones controlling Reproduetion. 

Geoloqicai. Society of London, at 5.SD.— S. E, Hollingworth : The 
Glaciation of Western Edenside and Adjoining Areas, and the Drurnlins 
of Edenside and the Solway Basin. 

Liverpool Engineering Society (at 9 The Temple, 24 Dale Street, 
Liverpool), at 6.30, — W. Hinchclitle: Some Data relating to Modern 
Ships’ Performancti in Service. 

Institution of Au'roMoniLE Engineers (Manchester Centre) (at Engineers’ 
Club, Manchester), at 7.— L, FI. Pomeroy: The Double-Six Engine. 
North-East Ct)AST Institution of Engineers and Shipbuilders 
(Graduate Section) (at Bolbim Hall, Newcastle-upon-Tyne), at 7.15.— 
L. C, Bumll ; Some Notes on Stability. 

Halifax Textile Society (at White Swan Hotel, Halifax), at 7.30.— 
J. Hill: Calculations as applied to Weaving. 

Rovaj. Society of Arts, at 8. — Prof. F. A. E. Crew: Genetical Methods 
of Live Stuck Develupmcnt. 

British Psychological Society (Medical Section) (at Royal Society of 
Medicine), at 8.30.— Dr. M. D. Eder : On the Psychology of Values. 

THURSDAY, February 27. 

King's Coi.leoe Engineering Society (at King’s College), at 5.15. — B. C. 

Mathieson : Modern Practice in tin' Manufacture of Portland Cement. 
Royal Institution of Great Britain, at 5.15.— J. B. S. Haldane : Some 
Problems of Genetics. 

University OF London Animal Welfare Society (at Royal Veterinary 
College), at 5.15.-— H. M. Batten, J. FI. Driberg, and others : Public 
Discnission on The Problem of Trapping. 
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Institution of Electrical Engineers, at 6.— Capt. P. P. Bckersley : 
Broadcasting by Electric Waves (Faraday Lecture). 

Institute of Metai.s (Birmingham Local Section) (at Chamber of Com- 
merce, Birmingham), at 7. — R. W. Bailey : Creep of Metals at High 
Temperatures. 

Roy-al Aeronautical Society (jointly with Institution of Automobile 
Engineers) (at Royal Society of iirts), at 7.45.— A. J. Rowledge ; Latest 
Developments of Aero Engine Practice. 

Institution of Welding Engineers (at GaxtonHall), at 7.45.~J. Ryder : 
The Training of Operators in the Welding and Cntting Industries. 

Royal Afi:p.ONAUTiCAL Society (Yeovil Branch) (at Yeovil). — Racing Sea- 
planes (Lecture). 

Royal Society of Medicine (Urology Section) (at Liverpool). 

Oxford University Junior Scientific Club,— S. Sugden : Higher- 
Valencies and the Paraehor. 

Institute of Rubber Technologists (at Manchester Cafe, Ltd., Man- 
cliester).— Short Papers. 

FRIDAY, February 2S. 

Electrical Association for Women (at 46 Krnsingfcon Court), at 3.— 
L. L. Robinson ; Tariffs, 

Royal Society of Medicine (Epidemiology Section), at 5,— Sir Leonard 
Rogers : Further Experhmee in Forecasting Epidemics in India and 
their Bearing on the Kednetion of Cholera Epidemics, 

Physical Society (at Imperial College of Science), at 5.—C. H. N. Lock: 
The Equations of Motion of a Viscous Fluid in Tensor Notation.— W. .L. 
Watton : A New Type of Dewar Flask, for Use as a Calorimeter.— R._0. 
Cherry: Field Intensity Measurements arcund some Australian 
Broadcasting Stations. 

Junior Institution of Engineers (Informal Meeting), at 7.30. — J. 
Rowcrolt : The Design of .Dynamos for Automobiles. 

Roy-al Institution of Great Britain, at 9.— Prof. G. I. Taylor: A Tour 
in the East Indies. 

Institution of Electrical Engineers (West Wales— Swansea— Sub- 
Centre). — L. 0. Grant : The Brt'aking Ferroruiance of High-Power Switch- 
gear and of a New Form of Queucherl-Arc Switch. 

SATURDAY, YIarch 1. 

Geologists’ Association (at Museum of Practical Geology, Jermyn 
Street), at 2.30. —C. P. Chatwin : Demonstration of The Palieontology 
of the Reigate Sheet. 

Royal Institution of Great Britain, at 8.— W. Rothenstein : Nine- 
teenth Century Painting in France and England (2). 

Mathematical Association (London Brandi) (at .Bedford College), at 
3.— Prof. W. M. Roberts : Energy and some .Points in Statics. 

Gilbert White Felloyvshif (at Queen Square, W.C.i), at 3. —Conver- 
sazione and Exhibition. 


PUBLIC LECTURES. 

FRIDAY, February 21. 

King’s College, at 5.30— Sir Rennell Rodd : Survivals of Ancient Myth 
in Modern Greek Folk-lore. 

Surveyors’ Institution, at 5.30.— R. A. Watson Watt: What is Yvrong 
with Wireless? (Lecture in connexion witli Institution of Professional 
Civil Servants.) 

SATURDAY, February 22. 

Hornim.an Museum (Forest Hill), at 3.30.— Mi.ss 1. D. Thornley : Sanc- 
tuary in the Middle Ages. 

MONDAY, February 24. 

King’s College, at 4.30.— .Prof. E. Prestage : I’crtugiiuse Voyages uf 
Discovery and Empire-Biiilding. (Succeeding Leefiire.s on ‘Mar. 3, 
10, and 17.) 

University op Leeds, at 5.15.— Dr. J. Chadwick : Nuclear Physics. 

WEDNESDAY, February 26. 

University College, at 5.30.— K. G. Hunt: The Librarian's Problem of 
Catering for the Student. 

Belfast Museum, at'S, — C. R. Nodder : Soap Bubbles. 

FRIDAY, February 28. 

Imperial College of Science and Technology (Depurtmeut of fdat he- 
matics), at 5.30. —Prof. C. Stormer: The Mathematical 1 heory of rhe 
Polar Aurora. (Succeeding Lectures on Mai'. 5 and 7.) 

University College, at 5.30. — Prob E. Oilsoii: L’ldet' de Dieu dans la 
Philosophie de Descartes. (Succeeding Lecture on Mar. 3.) 

SAJ’UADAF, March L 

Horniman Museum (Forest Hill), at 3.30. — Dr. W. G. Ivens : TiieSnhiUiou 
Islands and their People. 


CONFERENCE* 

February" 2S and March 1. 

Association op Technical Institutions (at Skinners' Hall, Dowgate 

Hill, B.C.4). 

Friday, February 28, at 10.:-i0 a. .m.— Lord Eustace Percy: Pi'esidentiai 
Address. — C. R. Keene: The Relatiunsliip betAveen the Teat'hing of Art 
and Technology. 

Friday, February 2S {aftenmon), and Saturday, Mare/t 1 (mtu nluaX — F- W. 
Goodenongh: The Tcacliing of Salesmanship in Technical Cuilege.s. — 
G- H, Gater ; A De.scriptive Account of 'IVchnicaJ Education in j.tmdon. 
— E. Salter Davie.s, vSii* Percy Jackson, and Principal J. M. Ever'-tt : The 
Raising of the School Leaving Age and its KlVect upon T»-chnicid 
Education.— Principal R, S. Clay and other.s : Discu.s.si(‘U wn Da-hincjl 
Education for the Plumbing I'rado, with Special iieference to th(‘ Rural 
Apprentice. 
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CONTENTS. 


PAGE 


International Congresses . . . 

Pioneers of Electrical Progress. By A. R. 

Nature Unadorned in Tropical Africa. By Major 
Cuthbert Christy . . 

Explosion Researches. By Prof. R. V. Wheeler 
Our Bookshelf . . . . . . 

Letters to the Editor : 

spectrum of the Sunlit Auroral Rays. — Prof. 

Carl St0rmer 

The Photo-electric Recording of Paylight.^ — Dr. 

W. R. G. Atkins, F.R.S., and Dr. H. H. Poole . 
The *Wave Band' Theory of Wireless Trans- 
mission. — E. H. Linfoot ; A. A. Newbold ; 
Sir Ambrose Fleming, F.R.S. .... 
Crossed Connexion of the Cerebral Hemispheres 
with the Muscles and Sense Organs.— R. S. 
Creed . 

Stellar Absorption Lines. — -Dr. O, Struve and 
C. T. Elvey . . . . . . . 

Zygospore Formation in Mucors. — Prof. R. 

Ruggles Gates and D. V. Daran 
The Viscosity of Liquids. — Prof. E. N. da C. 
Andrade . . 

Botanical Nomenclature. — T. A. Sprague . 
Research and the State. — Sir James W, Barrett . 
Plomogeneous Catalysis of Gaseous Reactions. — 
Dr. K. Clusius and C. N. Hinshelwood, F.R.S. . 
Do Glass Tubes or Rods Bend under their own 
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International Congresses. 

W HEN is a congress international ? Still more, 
when is it ‘truly international’, as well as 
international in name ? At first sight the question 
is one of nomenclature ; but it covers one of prin- 
ciple, and of discrepant practices. It has also been 
brought momentarily into prominence In a special 
case by a presidential address which, though nomin- 
ally addressed to one of our ‘ learned societies 
was in a sense encyclical.^ 

Apart from oecumenical councils of — as yet— 
undivided Christianity, and uniformly unsuccessful 
attempts to ‘ get both sides together ’ in later 
schisms, international congresses are of recent 
invention, a product of an ‘ industrial age with 
its facilities for organised study and intercom- 
munication. National conferences, such as the 
British Association, are meditating their centenary ; 
few international congresses have had a jubilee, 
though the oldest, that were designed to be periodic, 
go back into the ’sixties. 

Even before the War, there were two grades 
of such congresses ; one, summoned by a govern- 
ment or governments, was composed of official 
delegations representing nations as such ; the other 
was a privately arranged meeting of fellow-workers 
in a particular branch of learning, usually convened 
by a leading society or institution in some one 
country in the name of colleagues there. Naturally 
there were hybrids, as when a government either 
selected or recognised one or more of its nationals, 
attending a private congress, to express its good- 
will, and even to concert practical measures for its 
own subsequent consideration. 

Of the status of a congress convened by invitation 
of one recognised government to all others, there 
can be no question; it is ‘inter-national’, a 
conference between representatives of nations ; if 
there are absentees or defaulters, “ the unworthi- 
ness of the minister affecteth not the efficacy of 
the sacrament”. Also, naturally, private con- 
ferences have courted the prestige of official patron- 
age, even when it did not bring the substantial 
encouragement of a subsidy. 

Before the War, private international congresses, 
however periodic by custom, ■were usually organised 
by a body of nationals of the country to which the 

^ “ Anthropology National and International.” Presidential Address 
of Prof. John L, Myres to the Royal Anthropological Institute of Great 
Britain: Jan. 28, 1930. 
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congress was invited, and in which it was to be 
more or less gratuitously entertained. This had 
the obvious advantage that the hosts were neigh- 
bours accustomed to work together as a team ; they 
knew local conditions, and were the persons most 
deeply engaged to make the meeting a success. In 
such meetings effective international co-operation 
usually began only when the members assembled, 
and ceased after the ‘ butter-meeting leaving the 
national committee to publish ' proceedings ’ and 
pay the bills. In countries where the law of 
associations is strict, it was necessary to incor- 
porate a joint-stock company to hold and expend 
subscriptions ; but its duration as well as its 
liability was ' limited and in due course it went 
into voluntary liquidation ; the doctrine of cy-pres 
governing the disposal of assets, if any, either to 
endow research locally, or to be nest-egg for the 
next congress. To receive such cash balance, how- 
ever, some similar body had to come into existence ; 
and accordingly some congresses established a 
' permanent committee either of nationals of the 
country the invitation of which for next meeting the 
defunct congress had accepted, or of a few eminent 
members irrespective of nationality. In the latter 
event, de minimis non curabat lex : outgoing and 
incoming treasurers were presumably both just and 
solvent ; and pre-War congresses were oftener 
insolvent than intestate. 

What was more difficult was to give effect to the 
vmux or resolutions of such international meet- 
ings. It was all very well to refer them to a 
multi-national committee : but that way the Tower 
of Babel fell: quis committer et commissionem ? 
Again the solution, found slowly and tentatively, 
was in an inter-congressional executive or ^ bureau 

Now, concurrently with this trend towards con- 
tinuity between successive congresses, there was 
perceptible from about 1899 onwards, similar trend 
towards coherence between the leading t learned 
societies ’ of civilised countries ; towards inter- 
academic correlation of workers, methods, and 
results. But an adolescent International Associa- 
tion of Academies, complicated by the existence of 
rather many academies in some countries, and of 
fewer, or none, in others, was suspended by the 
War ; and the failure to resuscitate it at the Peace 
left both academies and congresses in chaos aggra- 
vated by a tangle. 

In October 1918 an ' inter- allied ’ conference in 
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London called on ' alMed and associated ’ countries 
to denounce all international scientific associations 
in which they had participated before the War. 
It was a drastic, and perhaps necessary act of 
sabotage ”, but it cleared the ground for the Inter- 
national Research Council which was established 
in 1919. But the International Research Council 
was not (at the outset) inter-national, but, at 
best, inter-allied-and-associated . This drawback 
was, however, remediable, in time. It was a further 
complication that a permanent body, as the I.R.C. 
was intended to be, had to have domicile some- 
where, and the sQge social pi the I.R.C. wns, and is, 
in Brussels, incorporated under Belgian law\ The 
League of Nations, with domicile in Geneva, had 
not come into being yet. 

Now it was a prime function of the I.R.C. to 
establish (1) national unions for collaboration in 
the several sciences ; (2) inter-national congresses 
between the national unions in any science ; all 
deriving sanction and status from the I.R.C. This 
was no doubt why countries adhering to the I.R.C, 
were to forswear allegiance to all pre-War congresses. 
Such unions and congresses have been in due course 
formed and held in certain sciences, under the 
sanction of the -I.R.C. 

What, however, governments or academies ad- 
hered to, or forswore, left many nationals- — and 
even fellows of learned societies — unimpressed. In 
some subjects, where the resumption of collabor- 
ated observations, in as many countries as possible, 
was urgent, national unions, and more or less 
international congresses, sprang into being forth- 
with. In others, 'Hime, the great reformer ”, has 
been also the great restorer of normality. One 
series after another of the pre-War congresses has 
been quietly revived, as soon as people felt like 
meeting again ; and no one has been sent to the 
Tower for this, or excommunicated from a siege 
social anywhere. 

More than this, the League of Nations, through 
its International Committee for Intellectual Co- 
operation, has summoned another type of inter- 
national congress — ^for example, at Prague in 1928 
for ' popular arts making use of a body, domiciled 
in Paris, and subsidised by the French Government, 
the International Institute for Intellectual Co- 
operation, the precise relations of which to the 
International Committee of the League at Geneva 
scarcely concern us here. In this League type of 
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congress, a general assembly of members at the 
place of meeting elects a general committee, in- 
cluding many nationalities. The members of this 
committee domiciled in Paris form a ‘ permanent 
bureau ’ for business between congresses ; and the 
secretariat is supplied by the Paris Institute above- 
mentioned. Hereb}^ the inter -national character of 
the periodic congresses and their general assembly 
is assured and maintained ; the local arrangements 
for successive congresses are made by a temporary 
local committee in the inviting country, as under 
pre-War conditions ; while continuity in administra- 
tion and collaboration in research are ensured 
through the liberality of the French Government 
and the goodwill of members resident in Paris ; all 
under specific sanction from an international com- 
mittee of the League of Nations. 

In anthropology, fons et ongo of this meditation, 
an arrangement, superficially similar, presents, on 
closer examination, divergent features, which ap- 
pear to have disquieted some of those concerned — 
not in Great Britain only. Within a few days after 
the Armistice, an eminent institution for anthropo- 
logical teaching and research, the ' ficole d’anthropo- 
logie ’ in Paris, convened a conference, attended by 
representatives of twelve countries, at which was 
founded, under the title ^ Tnstitut International 
<f Anthropologie % an association, domiciled in Paris, 
on the premises of the ‘ficole’, for ‘‘grouping, co- 
ordinating, and centralising the efforts of all per- 
sons engaged in anthropological problems, provided 
that they are accepted by its ‘ Conseil d ’adminis- 
tration’ ” (or, as one of the speakers put it, “sauf 
I’exception que vous savez ”), which, under French 
law regulating incorporated bodies, necessarily con- 
tains a large proportion of French nationals, and 
was deliberately so constituted at the first con- 
ference. Actually this ‘ Conseil ’ includes twenty- 
six Frenchmen with not more than four represent- 
atives of any other country up to a maximum 
of fifty. Naturally, any country which desires 
effective representation on a body which meets in 
Paris most easily secures this if it is represented 
by Paris residents. The president and treasurer of 
this ‘ Institut ’ must be French subjects, and the 
secretaries are nominated by the management of 
the ificole d’anthropologie. 

One, but by no means the only, function of this 
^ Institut ’ is the organisation in various countries of 
congiesseB of its members elected by the ' Conseil’ 
in Paris, paying a subscription, and receiving the 
periodical Eevue d^anthrojpologie published by the 
teaching staff of the Paris JScole ; this provides 
the management with a means of publication for 
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proceedings, announcements, and the like. These 
‘ adherents ’ in some countries have formed ‘ auto- 
nomous offices ’ rather like the ‘ national unions ’ 
of the I. R.C., except that they are solely composed 
of individual subscribers or affiliated societies, 
accepted by the ‘ Conseil ’ in Paris. For each 
congress there is in future to be an ‘ international ’ 
committee, consisting of one member for each 
country, but its functions are advisory, not executive. 
Countries which do not ‘ adhere ’ to the ‘ Institut ’ 
are nevertheless provided with a representative by 
the ‘ Conseil ’. Congresses of this series have been 
held at Liege in 1921, at Prague in 1924, and at 
Amsterdam in 1927 ; and it is reported that a 
similar congress is being arranged at Lisbon in 1930. 

At the Amsterdam congress, survivors of the 
pre-War series of ‘ Congres d’anthropologie et 
d’archeologie prehistoriques ’ (which dates back to 
1867), and representatives of the Royal Anthropo- 
logical Institute, discussed with colleagues of 
French and other nationalities the future relations 
betw’-een the old and the new congress organisations, 
and also betw^een the Paris ‘ Institut ’ and the new 
series of congresses : and in the following years 
practical fusion has been effected between the old 
and new series of congresses, so that it would now 
be possible for a congress organised on the pre-War 
model to be convened and prepared ‘ par les soins 
de rinstitut International d’ Anthropologic ’, with- 
out being so wholly governed by that not very inter- 
national body as the present statutes prescribe. 

What the Paris ' Institut ’ may decide is a matter 
of immediate interest, for its adherents appear to 
have been informed that there is to be a congress 
in Lisbon in September next. Presumably the 
moment will come when anthropologists, other than 
subscribing ‘ adherents ’ of the ‘ Institut ’, will have 
official intimation of it. Governments of other 
nations may be invited to send delegates, as some 
governments did send delegates to Amsterdam. 
But it would seem an open question whether the 
resolution carried by the subscribing ‘ adherents ’ 
there, that this congress had a “ caractere vraiment 
international”, was, or was not, rather seriously 
quahfied by the aspiration appended to it “ que ce 
caractere international devienne chaque fois plus 
effectif”. If a congress be already 'vraiment 
international’, it camiot become more so by any 
enhancement or recurrence ; except on the Bell- 
man’s principle, “ What I tell you three times is 
true ’ ’ . What all anthropologists desire— -and prob - 
ably many persons who are not — is that in friendly 
fashion this character of internationality may be- 
come not only effective but also accepted. 
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, Pioneers of Electrical Progress. 

Pioneers of Electrical Communication. By Rollo 
Appleyard. Pp. ix + 347. (London : Macmillan 
and Co., Ltd., 1930.) 2L^. net. 

T here can be little doubt that electrical 
communication has done much to promote 
international peace. It promotes a better mutual 
understanding between different races and prevents 
false rumours from spreading and warping the 
judgment of nations. As a help to international 
commerce it is of the greatest value. The manu- 
facture of the necessary electrical apparatus and 
operating the communication lines provides work 
for hundreds of thousands of skilled workmen and 
engineers all over the world. Yet it was only in 
June 1837 that Cooke and Wheatstone patented 
the first primitive electric telegraph. That so little 
attention has been devoted to the lives of the 
pioneers who perfected the art is at first sight 
surprising. But when we remember how rapidly 
epoch-making developments have succeeded one 
another we see how the attention of young engineers 
has been attracted to the present and the future 
rather than to the past. 

In this book, brief and interesting biographies 
are given of the famous physicists and mathe- 
maticians who have laid well and truly the 
theoretical foundations on which our present 
systems of communication are based. There are 
many pioneers of electrical communication who 
have done invaluable work, and so the author has 
had to choose those whose work he regards as the 
most fundamental. Every electrical engineer and 
workman is continually using the names ohm, 
ampere, and volt, yet there are many of them who 
have forgotten or who never knew that they were 
called after the great physicists, G. S. Ohm, A. M. - 
Ampere, and A. Volta. There are many more who 
have only the haziest notions about the personality 
of these great men, of their environment, and the 
nature of their life work. Mr. Appleyard has 
therefore rightly included them amongst the ten 
pioneers he has chosen. 

The author begins by giving an excellent 
biography of Clerk Maxwell. He has taken pains 
to verify his references and to introduce the right 
atmosphere into his descriptions. Old students 
will recognise the picture of the lecture room in 
the Ca ven dish Laboratory at Cambridge where 
Maxwell lectured, but in his time there were no 
modern electric light fittings and switchboards. 
The writer remembers it well in Lord Rayleigh’s 
and J. J. Thomson’s time. Maxwell, like Kelvin, 
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was much interested in gyroscopes. One of these 
(p. 19) which he showed at Cambridge so far 
back* as 1857 is of the well-known ‘ diabolo ’ 
pattern. 

Maxwell’s electromagnetic theory of light and 
•the great part this theory played in the develop- 
ment of radio telegraphy and telephony is well 
known. Considering the immense amount of 
highly original work he did, the cutting short of 
his Me at the comparatively early age of forty- 
eight, when his activities w^ere at their greatest, w^as 
an irreparable loss to the scientific world. He left 
to his successors his equations and his theories, 
which are of inestimable value in scientific w^ork 
and in telegraphy and radio communication. 

The story of Andre Marie Ampere is well related. 
In 1793 his father died on the scaffold, a victim of 
the ' terreur ’. The shock of this tragedy produced 
a complete nervous breakdowm of the son, wlio was 
then eighteen years old. The shadow lasted for 
more than a year, but his love for mathematics 
and physics was one of the main factors which 
effected a cure. His great work on the mutual 
action of tw^o currents, published in 1820, and his 
wonderful book on electricity and magnetism, 
published in 1822, led to his election to the professor- 
ship of physics in the College de France in 1824. 
He died in 1836. Maxwell well described him as 
the Newton of electricity, and his name has been 
universally adopted for the unit of current. 

Alessandro Volta was born in 1745 and w^as 
educated at Como. His early leanings were 
towards literature, but when he w-as tw’^enty-four 
he was attracted by chemistry and physics. He 
was a man of affairs and a great traveller, visiting 
Holland, Germany, England, and France, w-here he 
met many of the great men of science. He married 
in 1794, and during the next five years wrote 
many valuable memoirs. His home at Como was 
in the centre of the tempest raging between 
Austria, Prance, and Italy at the beginning of last 
century. In 1801, on the invitation of Napoleon, 
he visited Paris and gave a demonstration before 
the French Institute. Napoleon showered gifts 
and dignities upon him, making him a comte and 
senator of the realm of Lombardy. He died at the 
age of eighty “two. 

Georg Simon Ohm belonged to a German burgher 
family. He was born in 1787 and died in 1854. He 
was an instructor at the Military School in Berlin, 
then a professor of mathematics at the University 
of Erlangen, and finally he was appointed in 1849 
professor of physics at the University of Munich. 
His work on electricity was at first neglected, but 
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the English physicists acknowledged freely their opera hat labelled one shilling, and after a little 
great indebtedness to Ohm. loitering succeeded in purchasing a box of fifty at the 

The other biographies given by the author are price of sixpence each. Taking them out to rail- 
those of Wheatstone, Hertz, Oersted, Heaviside, head on Lake Victoria, I travelled amongst a tall 
Claude Chappe, and Ronalds. The book is full and naked people, making a judicious present of an 
of attractive pictures, including portraits of the opera hat to an occasional chief, snapping it open 
pioneers, and much of the interesting apparatus and shut to the huge delight and curiosity of the 
used in their researches. Visits were made in intended recipient and his retinue. Before a week 
many cases to the towns where the pioneers dwelt, had gone by the fashion was set. Opera hats were 
and photographs taken of the houses in which they the vogue. Chiefs and Prime Ministers were as 
lived and of the monuments erected to their thick as bees as soon as camp wns formed. Goats, 

chickens, and everything that could be thought of, 
were for sale, even ivory. One big chief from afar 
appeared dressed in a lady’s very dirty old blue 
dressing-govTi, without fastenings and split down 
the back — the only clothed man in the district. 
How he could have acquired such a possession was 
difficult to conjecture. He brought a small tusk of 
ivory and ■wanted a hat in exchange, which he was 
given. After trying the opening and shutting trick 

P ROBABLY in no part of the world can pietur- to the intense interest of the assembled multitude, 
esque dress and fashion without clothing be which laughed in unison -with him, he placed it 
studied to better advantage than on the Upper proudly on a head much too large for its covering. 
Nile. Except perhaps in the Pacific Islands, no it was then the giver’s turn to laugh discreetly, 
people addicted to unabashed nudity are such slaves The prevailing present-day fashions amongst 
to fashion as the Shilluks, Dinkas, Nuers, and other Nilotic tribes may be well studied by a perusal of 
Nilotic races. The tall Dinka, though possessing Dr. Hugo Adolf Bernatzik’s recent publication, 
not a stitch of clothing, is a proud and haughty in- Less than a third of this big volume consists of 
dividual, and woe betide the Shilluk or Nuer who letterpress, the remainder being a series of enlarged 
omits to make room enough for him on the path- and wonderfully reproduced photographs. As ex- 
way. Nothing would induce him to appear in public plained in the foreword, it is the outcome of an 
with a faulty garter below one knee or the wrong expedition decided upon originally for the purpose 
shaped spear; and farther south, where bead oma- of taking photographs and films of people and 
mentation is the order of the day, and beads current animals in those parts of tropical Africa which are 
money, the traveller may find himseH, as the writer at present little kno-wn and difficult to reach. He 
has done, in serious difficulties as regards ready cash was anxious, the author says, first to visit the hill y 
if, before entering the country, he has omitted to country between the Nile and Lake Rudolf, and 
obtain correct information as to the precise sorts then to travel westward to the Atlantic through the 
of beads to take with him. He may buy a choice Belgian Congo, photographing native inhabitants 
selection in Houndsditch or in the Birmingham and the ani m als along the marg inR of the “mighty 
‘trash’ markets— green, white, red, or yellow— but Congo forests”. He had no success, however, as 
when he reaches, say. Northern Kairroudo, he -will regards visiting the regions he specially wished to 
find that he can do no barter and his camp market explore. After eighteen months’ preparation, the 
soon dwindles. No one will part with chickens, expedition duly arrived at Khartoum in January 
goat, eggs, or flour. Why ? Because the traveller 1927, with a very extensive outfit consisting of 
has none of the particular blue beads which he 2 cinema cameras each -with 5 objectives, 6 cameras, 
notices are worn by all the men, women, and chil- with 2 telephoto lenses and a flashlight apparatus, 
dren of the district. His beautiful Brummagem etc. A thousand plates and ten thousand metres 
works of art are valueless. of film were also provided, and accompanying the 

To change a fashion is not possible, but one may author was Bedrich Machulka, of Prague, as safari 
sometimes initiate a new one, if not in beads, perhaps leader. On reaching Khartoum, great was their 
in something else. Many years ago, when buying disappointment to learn that the regions west of 
a few barter goods for an African expedition, I Lake Rudolf were out of bounds, o wing to the fact 
discovered in an East End cheapjack’s shop an of the turbulent Turkana tribes being still only 
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memory. A. R. 

Nature Unadorned in Tropical Africa. 

Zwischen Weissem Nil und Belgisch-Kongo. Von 
Hugo Adolf Bernatzik. Mit Beitragen von Prof. 
Dr. Otto Reche, Prof. Dr. Bernhard Struck und 
Dr. Helhnut Antonius. Pp. 139-1-140 Tafehi. 
(Wien : L. W. Seidel und Sohn, 1929.) 80s. 
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partially under administrative control, a well-known 
fact that should have been ascertained beforehand. 
In the alternative, the expedition travelled by 
sailing Ghayassa to the limits of the navigable Nile 
at Redjaf, making short motor-car and porterage 
trips to the Nuba Mountains, Rumbeck and Meridi 
. in the Bahr-el-Gliazal, and elsewhere. 

Owing mainly, it would seem, to sleeping sickness 
regulations and the fear of malaria — for he refers to 
a series of dangerous tropical diseases— Dr. Ber- 
natzik never managed to get far from the river, 
and did not succeed in taking any animal photo- 
graphs, or apparently in making any important 
zoological or ethnological collections, but occupied 
his time, during one dry season, in the thickly popu- 
lated regions inhabited by Shilluks and Dinkas, 
photographing things and people, chiefly scenes de- 
picting village life— dress, occupations, dances, etc. 
His series of 204 magnificent photographs tell their 
own tale far better than any description could do. 
The letterpress of the book contains little new infor- 
mation regarding the fairly well-known life and 
customs of these tall, nude, cattle-tending and 
peaceful tribes on the Upper Nile. 

In this attractive picture-book, no less disregard 
of European conventionalities is shown by the 
photographer, in his endeavour to portray actual 
conditions faithfully, than is displayed by the 
Shilluk and his neighbours in their absolute un- 
consciousness of nudity. Being within the local 
fashion, outward contentment reigns amongst them, 
though inwardly these people are filled with aston- 
ishment at the grotesqueness of the white man’s 
clothing, to them quite unnecessary. 

CtJTHBERT Christy. 


Explosion Researches. 

Gaseous Combustion at High Pressures : being 
mainly an Account of the Researches carried out 
in the High Pressure Gas Research Laboratories 
of the Imperial College of Science and Technology ^ 
London^ together with the Equipment and Experi- 
mental Methods Employed. By Prof. William 
A. Bone, Dr. Dudley M. Newitt, and Dr. Donald 
T. A. Townend. Pp. xiii -f 396 4- 14 plates. 
(London, New York and Toronto : Longmans, 
Green and Co., Ltd., 1929.) 425. net. 

I T was at one time a practice as common as it is 
commendable for the author or instigator of 
scientific work that mattered to publish a volume 
of / collected researches wherein were reprinted 
such of his scattered papers, first published in the 
journal of one or other scientific society, as the 
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author considered most worthy. Prof. Bone, to 
judge from his recent Flame and Combustion 
in Gases ” and his still more recent Gaseous 
Combustion at High Pressures ”, rightly believes 
this to have been a helpful practice — ^lielpful per- 
haps to himself and his students, in enabling a 
conspectus of wmrk accomplished readily to be 
made, and helpful undoubtedly to other scientific 
workers in the same or adjacent fields. 

Gaseous Combustion at High Pressures ” 
lacks the fascination of the earlier volume, partly 
because the subject dealt with is more restricted, 
and largely because there is so little information 
from other sources with wLich to make comparison. 
Organised research on the combustion of gases at 
high pressures has hitherto been confined to Prof. 
Bone’s laboratories. No one wdio has had the 
privilege of working wdth Prof. Bone, or wdio has 
studied carefully the published accounts of his 
work, can have failed to be impressed by his 
' thoroughness, his attention to detail, and his 
manifest determination to ^ make sure of his facts ’. 
There is therefore a j)redisposition to take the 
correctness of his observations (if not his interpre- 
tation of them) for granted. But the new- observa- 
tions are so many, and some of them so surprising, 
that it is disconcerting to have no check on any 
of them. No doubt one of the objects of the 
present volume is to encourage others to embark 
on what is a peculiarly difficult (and potentially 
dangerous) study. It is to be hoped that it wdll 
have that result. 

To those who, to quote the authors, “ may be 
induced to enter the field ”, the most valuable 
chapters of the book will be the first seven. 
These describe the apparatus installed at the High- 
Pressure Gas Research Laboratories at the Imperial 
College, London, with special emphasis on the 
precautions necessary to ensure safety in its use. 
The preparation, storage, and compression of gases ; 
the compressibilities of gases and their mixtures ; 
the character of the explosion- vessels and of the 
filling system, with its valves and gauges ; and 
the pressure gauges used for recording the de- 
velopment of the explosion pressures, are all 
described with a wealth of detail wffiicli should 
warn anyone who undertakes similar experiments 
against the pitfalls that the authors themselves 
have encountered. 

The experimental results, most of which have 
been published in either the Proceedings or the 
Transactions of the Royal Society, deal with, as 
one of the principal subjects, the role of nitrogen 
in explosions of carbon monoxide and air, and the 
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effect of replacing nitrogen by other gases. The 
effect of varying the initial pressure, and of the 
addition of either hydrogen or steam, on explosions 
of carbon monoxide and air is also described. The 
significance of the formation of nitric oxide during 
such explosions is discussed. It is made clear that 
nitrogen is far from being an ' inert ’ diluent, for 
“ it seems probable that in carbonic oxide — air 
explosions, nitrogen and carbonic oxide can act 
' in resonance the nitrogen intercepting and 
absorbing the characteristic radiation emitted by 
the burning carbonic oxide, thereby acquiring 
increased internal (vibrational) energy and under 
such ‘ excitation ’ becoming chemically more 
active than normal nitrogen molecules of the same 
mean kinetic energy ” (p. 140). 

Explosion experiments are also used to study 
the effect of initial pressure on the limits of in- 
flammability of gases and to obtain information 
as to the specific heats and degree of dissociation 
of gases at high temperatures. 

It would be idle to attempt to discuss the several 
controversial matters to which the authors’ inter- 
pretation of their results is directed ; for, as already 
stated, there is no basis for comparison of the 
results themselves. If it were permissible (and 
it may be) to argue from the innumerable results 
of explosions at low pressures, it might be sug- 
gested that, since the relationship between time 
and pressure, given by a time-pressure manometer 
chart, is, unfortunately, influenced b}^ such ex- 
ternals as the characteristics of the pressure-gauge, 
the shape of the explosion- vessel and the position 
of the point of ignition, the interpretation of 
time-pressure records of low-pressure gaseous 
explosions, and it may be of these high-pressure 
explosions also, is rendered somewhat uncertain. 

The book is remarkable as a record of achieve- 
ment and of triumph over difficulties. As such, 
it should make a wide appeal. 

R. V. Wheeleb. 


Our Bookshelf. 

Eepetitorium derallgemeinen Zoologie {Morphologies 
Physiologies Okologie, Abstammungslehre) . Von 
Prof. Dr. Walter Stempell, Pp. vi + 268. (Ber- 
lin : Gebruder Borntraeger, 1929.) 7*60 gold 
marks. 

Rbpetitobixjm ” inevitably suggests a cram- 
book, and in his preface the author humorously 
describes how he was brought to write this work 
especially to help the young student of medicine 
or of agriculture who 'wants to ' get up ’ zoology 
for his examination in the least possible time. But 
if the published outcome of Prof. StempelFs 
difficult undertaking is any true index of the 
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extent and diversity of the zoological knowledge 
required from the German student at this stage in 
his education, then indeed the EngMsh universities 
should look to some revision of their teaching in the 
elementary grades. 

The first section deals mainly with morphology, 
and in spirit it is as far removed from the old- 
fashioned ' type-teaching ’ still favoured by many 
of our schools as it is from the specialised zoology 
for medical men ’ in vogue elsewffiere. There 
follow admirable sections on physiology, em- 
bryology, ecology, and evolutionary theories. 

The author apologises for the ' mere extract ’ 
that is ail he can furnish within the limits he has 
set himself, and he especially directs that it be 
used as an accompaniment to more detailed works. 
“An extract”, he says, “can never be a really 
well-flavoured and meaty soup.” But the ex- 
tract he has so skilfully prepared is far from 
flavourless, and one must only regret that in- 
capacity to read foreign languages with any ease 
must debar so many English students from tasting 
this really sound decoction. D. L. M. 

Die Tierwelt der Nord- und Ostsee. Begriindet von 
G. Grimpe und E. Wagler. Lieferung 14, Teil 
lOf : Amphipoda. Von K. Stephensen. Pp. 
188. (Leipzig : Akademische Verlagsgesell- 
schaft m.b.H., 1929.) 15-60 gold marks. 

De. K. Stephensex’s account of the Amphipoda 
takes an important place in this most useful work. 
Such a specialist in the subject of course under- 
stands how to treat it simply and yet fully, and 
those who use this monograph will find their wnrk 
made easy for them in many ways. With this 
large group it is impossible to figure every species, 
but every genus is figured, and usually a part or 
parts of every species. These illustrations are clear 
and good, and one should be able to identify from 
them any species in the area. Useful keys are 
supplied beginning with the sub-orders and tribes, 
through families and genera, to species. More 
work than usual is involved in these keys, for in 
some cases the males and females are so different 
that they have to be specially separated. 

The systematic part of the work occupies 148 
pages out of the whole 188. The introduction, 
besides describing the anatomy clearly, gives a very 
good account of the bionomics of the Amphipoda. 
This is specially interesting, for it touches upon 
such subjects as intersexes, sexual dimorphism, 
breeding habits, development, life-histories, food 
and parasites. A large amount of space is given to 
biogeography and the detailed notes on distribu- 
tion are of great value. All students of the group 
will be grateful for this wnrk. 

A New School Chemistry. By E. Sherwood Taylor. 
(Dent’s Modern Science Series.) Pp. viii + 508. 
(London and Toronto : J. M. Dent and Sons, 
Ltd., 1929.) 6s. 

Although the subject matter of this elementary 
text-book is not new, the author’s presentation 
of it is clear and attractive, the chapters being 
divided into descriptive text, j)racticai exercises, 
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and examination questions. Short summaries and 
experiments for demonstration are sometimes ap- 
pended, and the time required for each exercise is 
also given. This should be very helpful to the 
teacher in organising his practical classes. In the 
section on chemical theory, the combination of the 
two equations representing the effects of pressure 
and temperature on the volume of a gas (p. 137) 
may cause some difficulty, and the reason for intro- 
ducing the idea of ‘ molecules ’ is not quite clear ; 
otherwise the reasoning which leads up to the deter- 
mination of atomic weights seems to have been 
admirably condensed. ' 

The chapter on double decomposition opens well 
mth the statement that acids, alkalis, and salts are 
all polar compoimds, and a hint is given that two 
types of union may be involved in compounds like 
copper sulphate and that these two types are due 
to the sharing of electrons and to electrical attrac- 
tion respectively. Nevertheless, the chapter on 
valency is disappointing, no attempt being made 
to use the terms electrovalence and covalence. 
Electrolysis and qualitative analysis are also dealt 
with in an elementary wmy, but the ionic hypothesis 
is not used. In the chapter on acidimetry the 
advantage of calculating the normalities of solu- 
tions is clearly explained. 

Haliotis, By Doris II . Crofts. (Liverpool Marine 
Biology Committee : L. M. B. C. Slemoirs on 
Typical British Marine Plants and Animals, 29.) 
Pp. viii + 174 + 8 plates. (Liverpool: Univer- 
sity Press of Liverpool ; London : Hodder and 
Stoughton, Ltd., 1929.) 10^. 6d, 

The L.M.B.C. Memoirs are indispensable ' appara- 
tus ’ in all zoological laboratories, and especially 
is this true of the little monographs on the Mollusca. 
Ail teachers know the difficulty of describing to a 
class the intricate peculiarities of moliuscan struc- 
ture, and it is not until the student sits down with 
scalpel and forceps to unravel for himseff the 
intertwisted parts that he begins to appreciate 
their relations. 

Miss Crofts’ volume on Halioiis is a valuable 
addition to the series, for this animal is the only 
primitive British gastropod which is large enough 
for satisfactory dissection ’pandits general anatomy 
has never before been given completely by any one 
author. Clear directions for dissection are set 
forth, and, in addition to the plates, there are 
many text-figures that help to elucidate puzzling 
features in the anatomy. There are some interest- 
ing new bionomical notes, and the author strongly 
recommends the formation of permanent reserva- 
tion areas off Gueimsey to make good the serious 
depletion of the crop of f ormers ’ that two years’ 
suspension of the fishery there has only partially 
stayed. . D. L. M., 

Practical Criticism : a Study of Literary Judgment, 
By I. A. Eiehards, Pp. xiii+375. (London: 
Kegan Paul and Co., Ltd., 1929.) 12^. hd, net. 

This book has attracted much attention in literary 
circles, but it deserves notice here also, because it is 
a good example of the present tendency to bridge 
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the old gulf between the study of the humanities 
and the study of science. ' Mr. Richards points out 
that there are subjects which can be discussed in 
terms of verifiable facts and precise hypotheses. 
These are the subjects called the sciences. There 
are other subjects, such as the concrete affairs of 
organisation and administration, wLich can be 
handled by rules of thumb and accepted conven- 
tions. Between these two come ethics, meta- 
physics, theology, aesthetics, and so forth ; the 
sphere of “ random beliefs and hopeful guesses 
Mr. Richards takes one of these fields of warm 
disputation, that of literary criticism, and makes it 
the subject of as scientific an inquiry as the nature 
of the case permits. By an interesting expedient, 
devised in the course of teaching duties, he got a 
large number of people, similar as to age and general 
culture, to pass unbiased judgments upon certain 
selected poems of unrevealed authorship. The 
results seem to have surprised even Mr. Richards, 
for the same poem was described in terms ranging 
between this is a fine poem ” and this is absolute 
tripe Here, then, is the problem. Can nothing 
be done to improve the technique of criticism ? The 
familiar watchwords of the great critics do not help 
much, because they are only pointers which may 
lead different minds to widely different conclusions. 
j\Ir. Richards ends his fascinating inquiry by a 
warning against the abuse of psychology, and some 
suggestions towards clearing away the fogs of 
criticism. The better teaching of English is, he 
thinks, the chief hope. 

A Countryman^ s Day Booh : an Anthology of 
Countryside Lore, Compiled and arranged by 
C. N. French. Pp. xxvi + 254, (London and 
I Toronto : J. M. Dent and Sons, Ltd., 1929.) 
05. net. 

This collection of weather ' saw's ’ and countryside 
lore wdll interest and amuse many people of very 
varied interests. Meteorologists, farmers, gardeners, 
and many others will find in the quotations from old 
anthologies and in the popular sayings a modicum of 
truth, but such a preponderance of error as to cause 
wonder regarding the origin of most of these popular 
beliefs of bygone times. As the title indicates, a set 
of saws ’ and quotations is given for each day 
of the year. The book is dedicated to cottage 
gardeners, and contains a number of quaint illus- 
trations copied from ancient sources. 

La vie du globe et la science moderns . Par Prof. 
L. Houllevigue. Pp. xi+244. (Paris: Armaiid 
Colin, 1929.) 14 francs. 

Ih a number of short essays, the author of this little 
volume has succeeded in giving a general account of 
modern ideas bearing on the physics of the globe. 
There is no attempt at detailed treatment, for the 
book is written for the general reader and not the 
specialist, but Prof. Houllevigue has chosen his 
matter well and has a faculty of lucid exposition 
without the waste of words . His book should prove 
of interest to workers in other branches of science 
who care to know the trend of thought in terrestrial 
physics. 
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Letters to the Editor, 

[The Editor' does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications i] 

Spectrum of tlie Sunlit Auroral Rays. 

In a letter in Nature of Dec. 21, 1929, Prof. 
Vegard criticised some researches which Moxnes and 
I had published in the issue of Aug. 17, 1929. In my 
letter I pointed out that the results obtained were 
only preliminary, and that the measurements of the 



Fig. 1.— Spectrum of sunlit auroral rays (JS) as compared with spectra of 
ordinary aurora in the earth’s shadow (A) and (U). Plates Sonia EW, 


intensities of the spectral lines were to be considered 
not as quantitative measurements, but only as 
qualitative indications of relative strength. 

Hoping to get more spectra of sunlit auroral rays 
last autumn, we made an arrangement to obtain 
spectra of sunlit and non-sunlit auroral rays on the 



same plate—bvit no sunlit aurora rays were observed. 
We only obtained a spectrum of an ordinary aurora 
in the earth’s shadow; but this spectrum is Yerj 
interesting as compared ivith the spectrum already 
published of the sunlit auroral rays of Mar. 15-16 in 
so far as the aurora line 5577 A. has about the same 
strength on both plates. The nitrogen lines 3914 A. 
and 4278 A., however, are very much stronger on the 
plate of Mar. 15-16. 

As the reproduced figure of the spectra in my 
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letter published on Aug. 17, 1929, was not very 
convincing, I have had a better one made, where the 
spectra are reproduced direct from the plates. This 
is seen in Fig. 1, where A is the spectrum of the 
ordinary aurora of Mar. 15-16 in the earth’s shadow, 
B the spectrum of the sunlit auroral rays of the same 



Fig. 3. — Photometric registrations of the spectra (B) and (0) made 
by Moxnes. 


night, and G the spectrum of ordinary non* sunlit 
aurora from last autumn. 

The auroral spectra are in the middle between com- 
parison spectra of helium, and the auroral line 5577 A. 
is to the right, the nitrogen lines to the left. 

In Fig. 2 are shown the photometric registrations 
of the spectra A and B made by Moxnes already 
published in my letter of Aug. 17, 1929. As Fig. 3 
we reproduce new registrams made by Moxnes of the 
spectra B and 0, and from these our previous con- 
clusions seem to be considerably strengthened. 

Carl Stormee. 

Oslo. 


The Photo-electric Recording of Daylight. 

At the Conference of Empire Meteorologists in . 
London last August we exhibited apparatus intended 
for use in the photo-electric recording of daylight. 
This has now been placed in position, the photometer 
being on the parapet of the flat roof of the Marine 
Biological Laboratory at Plymouth and the recorder 
in the laboratory. 

The photometer contains a Burt vacuum sodium 
photo-electric cell mounted in a heavy gun -metal 
case, designed primarily for use in measuring sub- 
marine illumination. There is a stout glass window, 
above which is a sheet of double surface-flashed opal 
glass. This acts as an efficient diffusing surface and is 
set horizontally so as to measure vertical illumination. 
From the photometer case two rubber-insulated 
high-tension ignition cables, each 100 yards long, 
lead to the laboratory on the ground floor, being 
passed through cork discs — such as are used as floats 
for nets — to protect them from chafing. They are 
there comiected to a 60-volt ‘ Exide ’ storage battery 
(five 10 V. type WJ plus one 10 v. type WJG) and 
to a Cambridge Instrument Co. ‘ thread recorder’. 
The accumulators maintain a steady 60-volt pressure 
as the photo-electric current is very small, and the 
batteries are mounted on paraffin wax. 

The recorder has a scale with fifty divisions, corre- 
sponding in all to 5 micro -amperes, w^hich happens to 
be close to the maximum current given by this parti- 
cular photometer used in mid-w^inter noon sunlight. 
For more intense light the current is shunted to one- 
half or to one-fifth. 

The sodium cell is sensitive mainly to blue light, 
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but gives a good idea of the fluctuations in daylight. 
One of the General Electric Co.’s new red-sensitive 
cells might he used instead, as it is sensitive through- 
out the visible spectrum, and gives a suitable current. 
Its infra-red sensitivity would, however, constitute a 
drawback. 

The smooth graph marked A on the accompanying 
figure shows the record obtained for Dec. 19, starting 
from 10 A.M. The recorder gives one dot per minute, 
but where the light was changing in a regular manner 
dots have been omitted in the figure. The sunshine 
recorder about 100 yards away showed 7 hr. 0 min. 
for Dec. 19 ; the sky was cloudless with a moderate 
south-south-east breeze. The irregular graph shows 
the variations in light for the whole of Dec. 20, which 
was a dry day with a south-west wind of 10-15 m.p.h. 
The sunshine record was zero, but the sun nearly 


broke through at 11.40 a. m., and the vertical illumina- 
tion then exceeded that of Dec. 19 with clear srm. 
The cross at noon denotes the dot obtained on Dec. 
19 by shading the photometer from the direct rays 
of the sun and is a measure of the diffuse light. The 
ratio of total vertical to vertical diffuse light was thus 
found to be 1 *49. At noon in midsummer this ratio, 
/3, measured in the same position with a similar and 
similarly mounted sodium cell was, as a maximum, 
4*28, a more usual value being about 3-3. 

The ordinates on the right-hand side of the figure 
show metre candles, the photometer having been 
standardised against an open carbon arc — selected 
as being the source most nearly akin to daylight and 
easily reproducible. 

We hope by means of these records to be able to 
correlate plant growth with daily illumination in 
metre - candle hours. The cost of the thread 
recorder was defrayed by the Government Grant 
Committee of the Royal Society. 

W. R. G. Atkins. 

H. H. Poole. 

Marine Biological Laboratory, 

Plymouth, and 
Royal Dublin Society, 

Jan. 22. 
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The ‘ Wave Band ’ Theory of Wireless 
Transmission. 

Two obvious objections can be made to Sir Ambrose 
Fleming’s lucid analysis of the wave band theory in 
Natuee of Jan. 18. 

The first is theoretical. To deny the reality of the 
wave band method of regarding a modulated carrier- 
wave is at bottom much the same as to deny that a 
point on the rim of a rolling bicycle wheel ‘ hops 
along ’ in a series of cycloids. In both examples the 
two alternative points of view have equal rights to 
the name ‘ real 

The second is practical, and so may justify this 
letter. Two stations operating on frequencies, say, 
of 500 and 520 kilocycles, will not give a noticeable 
heterodyne note, as their beat-frequency of 10,000 is 
too high for the average loud-speaker 
to reproduce effectively. But if one 
of them modulates its carrier- wave 
by a soprano solo, bad heterodyning 
results every time the soprano emits 
a high note. The fluctuating-ampli- 
tude formulation does not lead us to 
expect this off-hand ; the wave band 
formulation does. In practice, there- 
fore, the latter is likely to hold its 
own. E. H. Linfoot. 

Graduate College, 

Princeton University, 

New Jersey, Feb. 2. 


SiK Ambeosb Fleminq does not 
give us in his very able article any 
alternative explanation of the funda- 
mental problem of the tuned circiiit, 
namely, that the really selective cir- 
cuit does cut off the higher audio 
frec|uencies, generally explained by 
the ‘ cutting of the side bands ’. 
What is actually happening ? Does 
not the solution lie in the fact that 
the damping of a resonant system 
falls off as its selectivity increases *? 
In our modern lightly damped re- 
ceiver, the oscillation persists long 
after its excitation has ceased. If 
it is excited by a carrier modulated by a high audio 
frequency, the persistence of its vibrations will not 
allow the amplitude of these to vary with the modu- 
lated amplitude of the incoming wave and the modula- 
tion gets flattened out, whilst with a low modulating 
frequency, or bass note, the slower rise and fall of the 
carrier amplitude gives time for the circuit oscilla- 
tions to rise and fall with it and thus give a faithful 
reproduction. 

So the lightly damped circuit gives a gradual falling 
off in intensity as we go up the scale of audio fre- 
quencies ; the lighter the damping the earlier this 
becomes noticeable, until in the limit all audio fre- 
quencies would be ‘ cut off ’ as the ‘ side band ’ theory 
has it. Either theory explains this, the cause of ail 
the trouble in the ether, but, whereas the latter sug- 
gests that the defect is inherent however real select- 
ivity is attained — that is, response only to the carrier 
vicinity' — the former suggests that if some other 
means of selectivity than the lightly dampe-d circuit 
could be found — even with response to the carrier 
alone — -there is no reason why the modulation should 
not be faithfully reproduced. The ‘ side band ’ 
theory puts the onus on the wave itself, the amplitude 
idea on the receiver ; the former closes and bolts the 
door, while the latter leaves it open for exploration 
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Fi0. 1. — The regular curve shows the vertical illumination for Bee. 19, 1929, 
starting from 10 a.m., marked A. The irregular curve is the record 
for Dec. 20. For cross see text. The left-hand ordinates are micro- 
amperes, the right-hand are metre candles, while the abscissoe are 
hours. The charts are marked in quarter hours and tenths of a micro- 
ampere. 
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and fresh ideas. It does not then seem to be “ merely 
a matter of a choice of points of view ”, as Prof. 
Fortesciie suggests. 

Sir Ambrose states that we do not have to alter 
the tuning of our condensers to receive high notes. 
Now it is an experimental fact that if we have a 
receiver of several stages — say three tuned circuits, 
each lightly damped — the high notes will be cut down 
very eSectively, but we can restore them by timing 
one circuit to the carrier and the other two slightly 
above and below respectively. This at first sight 
suggests that the side bands exist and tuning to them 
restores the high notes. However, it admits of as 
good an explanation on the other theory, for it is 
observed that the effect of ‘ detmiing ’ thus is to 
reduce the overall damping of the circuits — as evi- 
denced by a reduction in intensity and a drop in the 
maximum amplitude — while the resonance curve 
becomes a steeper-sided one with more flattened top. 
Thus more selectivity is achieved without loss of 
damping by three detuned circuits. 

A. A. Newbold. 

“ Headway ”, Cheltenham Road, 

Evesham, Feb. 13. 


Although the letters recently published in Natube 
on the above theory have indicated that some of the 
contentions in my article of Jan. 18 last are not gener- 
ally supported by scientific opinion, yet some service 
has perhaps been done by it if only in eliciting the 
interesting letters from Sir Oliver Lodge, Sir Richard 
Olazebrook, Prof. Fortescue, Mr. Bedford, and others. 

In addition to noting the importance of the remarks 
by Sir Oliver Lodge, I find the letter of Sir Richard 
Olazebrook very valuable, because he gives the proof 
that a receiver tuned to frequencies oi n A-m ot n -m 
can be set in oscillation by a carrier wave of frequency 
n modulated by an acoustic frequency m. Now here 
we touch the very pith of the discussion. When a 
carrier wave modulated as above is sent out from a 
transmitter, can we say it travels through the space 
to the receiver as two distinct waves of frequencies 
n +m and n - m respectively ? Or is it simply a single 
modulated wave which can actuate a receiver tuned 
to the two, or more frequencies ? 

Since we can only detect any wave by a receiver, 
we have the same difficulty that we have in decid- 
ing the nature of a ray of white light and how it is 
the prism resolves it into an infinity of rays of 
various wave-length in the spectrum. That the 
prism itself has a good deal to do with the effect is 
indicated by the phenomenon of anomalous dispersion. 

So it is also with the wireless receiver. We have 
difficulty in disentangling the pure space phenomena 
from those produced by the receiver itself. I am 
unable to see that those who object to my views on 
the wave band theory have given proof that the side 
waves exist in space and are not an effect due to the 
nature and operation of the receiver. 

Apart, however, from philosophical questions on 
which differences of opinion may exist, there is the 
very practical question : What kind of receiver should 
anyone buy to obtain the best results in receiving 
broadcast music ? An eminent scientific friend tells 
me in a letter that a wireless dealer told him he ought 
not to have a very selective receiver to get the best 
results. Prof. Fortescue seems to agree to some extent 
with this statement. On the other hand, my experience 
is that the most selective repeiver gives the best results, 
and many would agree. It is, then, very important to 
ascertain whether good musicians with normal hearing 
using highly selective receivers and listening to music 
of a wide range of pitch detect any enfeeblement of 
high notes relatively to low notes and if this effect is 
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absent in not very selective, receivers. , I hope some 
evidence on this point may be gathered in. 

In the present state of Jam in the ether with wave- 
lengths between 200 metres and 600 metres the wireless 
receiver makers require some guidance from scientific 
opinion as to the type of receiver they should make 
and advise their customers to buy. The reception 
from 5GB, 2LO, and the Brookman’s Park short 
wave, of broadcast music in anything like satisfactory 
tone is becoming very difficult and demands some 
remedy. Is that remedy to be found in the use of 
hyperselective receivers or not ? That is the ques- 
tion, and the answer to it given by experiment bears 
closely on the validity of the wave-band theory. 

Ambrose Fleming. 

Manor Road, Sidmouth, 

Feb. 18. 


Grossed Connexion of the Cerebral Hemispheres 
with the Muscles and Sense Organs. 

Proe. Roaf’s interesting speculation published 
under the above title in Nature of Feb. 8, (p. 203) is 
based on the assumption that the two eyes possessed 
by most vertebrate animals have arisen in the course 
of evolution from a single median eye such as is 
found in the free -swimming larva of an Ascidian. He 
argues (if I imderstand him rightly) that when the 
image of an object falls on the left half of the retina of 
an animal of this type, the appropriate response is a 
contraction of the muscles of the right side of the 
creature’s body and tail, and that the eflerent nerve 
paths from the brain will therefore be simplified if the 
afferent fibres involved end in the right half of the 
central nervous system. Such a view may be held to 
account for the central projection of the retina of each 
of the two eyes of a mammal in such a way that fibres 
from its upper half are connected with the superior 
lip of the calcarine fissure ; and that fibres from its 
right margin are coimected with cerebral points 
situated to the left of those with which areas of retina 
lying farther to the left are connected. (This may 
legitimately be inferred from the work of Gordon 
Holmes and others on cortical projection in man.) 
But Prof. Roaf goes further and suggests that it may 
also account for the fact that in most vertebrates the 
right eye is directly connected only with the left side 
of the brain, and the paths from the two eyes undergo 
complete decussation. At this point the argument 
seems to me to become less convincing. 

Even if comparative anatomists were to assure us 
that a single median eye was indeed the direct ances- 
tor of our two eyes (and, so far as I am aware, such an 
ancestry has not previously been suggested), we 
should need also to be told that the evolutionary 
development took the form of a bisection of this eye 
so that the right half of its retina became the retina 
of the resulting right eye. Alternatively we should 
have to assume that, in the most primitive verte- 
brates possessing two eyes, the left eye received 
images of objects lying to the right of those seen by 
the right eye. 

Now it is usual in all vertebrates, other than a few 
birds and higher mammals, to find the two eyes placed 
laterally in the head, with the right eye forming images 
only of objects situated on the animal’s right, and 
with little overlap between the two visual fields. 
Impulses from the right eye are carried to the left 
side of the brain, and are then relayed back to the 
right side in order (presumably) that contraction of 
muscles on this side of the animal’s body may direct 
its movements towards the seen object. If Prof. 
Roaf accepts the rather improbable suggestions con- 
tained in the last paragraph as an explanation of the 
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sensory deciissatioiij I imagine he would say that this 
further development of laterally placed eyes necessi- 
tated the motor decussations. 

Surely j however, this double decussation is an in- 
credibly clumsy arrangement if he is right in suggest- 
ing that “By repeated correlation between stimulation 
due to an object and the movenlent to bring the image 
of it on the centre of the retina, a relationship [can] 
be established in the same way that a conditioned 
reflex is developed”. A much simpler arrangement, 
and one which would avoid the double decussation, 
would be that found in certain cephalopods, where each 
eye is connected with its own side of the brain. More- 
over, if the fabric of the central nervous system is as 
plastic in the hands of evolution as Prof. Roaf postu- 
lates, would it not be more probable that, early in the 
development of two laterally placed, eyes from a single 
median eye, the previously crossed optic paths 
should become uncrossed, rather than that the whole 
motor system should be re- 
shuffled and new crossed motor 
paths added? 

Arguments like mine, based 
on human estimates of the un- 
erring wisdom of providence or 
Nature, are notoriously falla- 
cious, but unless some evidence 
is forthcoming in support of 
the evolutionary history out- 
lined in my second paragraph, 

I find it difflcuit to take Prof. 

Roaf’s suggestion seriously. 

Certainly the “ crossed relation- 
ship is suggestive of an optical 
effect”, but until more assist- 
ance is obtained from com- 
parative anatomy the problem 
cannot be satisfactorily solved. 

Ram6n y CajaFs theory (1898) 
was also inspired by' optical 
projection, and all that he 
could say in its favour in 1911 
was that it “n ’a pu etre . . . 
remplacee par un autre qui fut 
aussi plausible” (“Histologie 
du Syst toe ner veux ’ ’ . Paris , 

II, p, 380). Modern knowledge 
of cortical projection from the 
retina seems to negative the fundamental assumption 
on which his psycho -anatomical view was based. 
Sensori-motor relations like those postulated by Prof. 
Roaf would seem to offer a more hopeful clue (cf. 
Sherrington, “The Integrative Action of the Nervous 
System”, London, 1906, pp. 384-386), and I hope that 
the question will not be allowed to drop. 


It is responsible for the enormous widths of the H and 
K lines of Ca+ in the later spectral types. 

The ‘ natural widening ’ of spectral lines has been 
exhaustively studied by physicists. The scattering 
coefficient can be expressed by 

N,f 

where c depends upon atomic constants only, N is the 
number of absorbing atoms per cm.®, and / is the 
‘oscillator strength’. According to Unsold, the 
contour of a stellar absorption line is then given by 

I 1 

where I is the intensity in the line, Iq is the intensity of 
the continuous spectrum, and H is the thickness of the 
absorbing layer. Near the centre of the line the 
intensity should be vanishingly small. While his 



New College, 
Oxford, Feb. 10. 


Stellar Absorption Lines. 

Considerable attention has been recently devoted 
by various investigators to the explanation of the 
observed contours of stellar absorption lines. There 
are many physical factors that contribute to the forma- 
tion of the contour. The most important are : ( 1 ) the 
abundance of the absorbing atoms in the gas, (2) the 
Stark effect, and (3) Doppler effects due to the rotation 
of the stars. ^ We are here concerned with the first of 
these, which is usually designated as ‘natural widen- 
mg ’of spectral lines. H. N. Russell and others have 
shown that this type of broadening is particularly 
important in the stars because of the large number of 
absorbing atoms present in a stellar reversing layer. 
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FXG. 1. — The contour of S'jS in the spectrum of 7 e Anrigae, the ordinates being percentages of absorption 
of the continuous spectrum, and the abscissfe, Angstrom units. The dots are the mean observations 
from five spectrograms, and the curves are tiieoretical contours given by IJnsoId’s formula, the 
figures representing the values of JVBf. 

expression for the scattering coefficient is not strictly 
applicable to the centre of the line itself, Unsold has 
pointed out that in practice all absorption lines in 
which natural widening is paramount should be black 
in the centre. That the theory is correct has been 
shown by R. Minkowski {Zeits, Jur Physih, 36, 839 ; 
1926), who found that lines produced in the laboratory 
R. S, Creed. | actually appear black in the centre. 

In the stars, on the other hand, the absorption lines 
do not, as a rule, appear black. Even the broad 
calcium lines H and K show appreciable residual 
intensities. It has been believed by many that a 
stellar line is never black in the centre and that the 
observed contour is thus in disagreement wdth Un- 
sold’s theory. 

Our observations show that stellar absorption lines 
do occasionally appear black in the centre. In the 
accompanying diagram (Fig. 1) we have reproduced 
the contour of the line in e Aurig®. It will 
be seen that the observations agree very well with 
Unsold’s curve for NHf~2'5 x 10^’. The middle of 
the line is perfectly transparent on our negatives : 
there is no trace of residual intensity even on our 
longest exposures. Extrapolation of the observations 
toward the centre would bring the residual intensity to 
zero, in full agreement with the theory. 
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6 x 4 .urig 8 e is Imown to be a supergiant star. Its 
atmospheric density must consequently be very low. 
This seems to support the idea, expressed first by 
Unsold, that the observed residual intensities in the 
lines of other stars are due to some process depending 
upon collisions between the atoms. The fact that the 
hydrogen line in e Aurigse is free from the wide wings 
which are characteristic for other stars and are 
apparently produced by intra -molecular Stark effect, 
is itself a good indication that the pressure is very low. 

O. Stbtjve, 

C. T. Elvey. 

Yerkes Observatory of the 
University of Chicago, 

Jam. 7. 


Zygospore Formation in Mucors. 

SiisrcE the discovery of heterothallism, or separate 
sexes, in Mucors by Blakeslee some twenty -five years 
ago, the conception has been widely extended in the 
fmigi and has recently been applied to the green 
algae. But in recent years the facts regarding 
multiple sexes in fungi have become so complex as 
to strain credulity, and new views, such as Dame 
Helen Gwynne- Vaughan’s conception of nutritive 
heterothallism, have been coming in to relieve the 
tension on the earlier rigid hypothesis of fixed ■+• 
and - strains corresponding respectively to the 
female and the male sex. 

Finding peculiar results from certain strains of 
Mucor hiemalis which we have had for some years in 
this laboratory, it was decided to make an analytical 
study of the process of zygospore formation in this 
species in relation to various media. Several other 
genera of Mucorinese have also been investigated at 
the same time. Subcultures were made from the 
original stocks, and subsequent monospore cultures 
from these. Experiments were made, not only vary- 
ing the environmental conditions such as temperature, 
humidity, and light, but also to show the effects of 
adding various substances to the agar culture medium. 
A few only of these experiments can be summarised 
here. 

In the heterothallic Mtlcot hiemalis, zygospore 
formation is most favoured when the moisture content 
of the medium is at a minimum, and the humidity 
can be regulated by varying the percentage of agar 
used in making up the medium. The addition of 
zinc nitrate, on the contrary, appears to increase the 
development of mycelium and sporangia. Most of the 
species thrive best on an alkaline medium (pH 7-2). 
When + and - strains of Mucor hiemalis are grown 
together in a Petrie dish on potato agar at a tempera- 
ture of about 15° C., zygospore formation appears 
to be completely inhibited ; but identical cultures 
grown at 25° 0. produce large numbers of zygospores. 
At low temperature also the two strains will not 
intermingle, but a line of repulsion or aversion remains 
between them, which appears to be due to the fact 
that the medium has been rendered toxic. When 
such cultures are placed in an incubator at higher 
temperature they produce zygospores. 

Small doses of oxalic, formic, malic, citric, or hydro- 
chloric acids added to the medium so as to change 
the pH from 7*2 to 6*8 have a toxic efiect on the 
fungus, causing repulsion in every case ; that is, 
with + and +, or ~ and -, or + and -. How- 
ever, like strains grown on a medium containing 
starch (2 per cent), agar (1*5 per cent), and diastase 
(0*04 per cent) will show no signs of repulsion, but 
no zygospores are formed except between + and - 
strains. Different media produce striking effects on 
the morphological characters of the mycelium. 
Media having sugars or traces of acids produce 


enormous oil inclusions in the hyphae, •which are 
cylindrical, thick, and heavy in appearance, while on 
a medium without sugar or acid the hyphi® are fiat, 
hyaline, and much less bi'anched. In starch diastase 
medium the hyphse become septate and the proto- 
plasm highly granular. 

It is found that the mycelia of + and - Mucor, 
Bhizopus, Sporodinia, and other MucorineaB all 
produce two kinds of sporangia, namely, large and 
small, the large sporangia emitting large spores and 
the small sporangia small ones. 

Perhaps the most striking result has been the 
production of imperfect zygospores from the - strain 
of M. hiemalis alone when grown on a medium 
composed of 1 per cent fructose, 1*2 per cent agar 
and a few drops of acetic acid bringing the pH to 
6 * 8 . These zygospores ceased development after 
fusion of the progametes had taken place, and the 
wail had begun, to thicken. The process resembles 
the ‘ imperfect hybridisation ’ obtained by Blakeslee 
by foringmg together + and - strains from different 
genera. In no case has zygospore formation been 
obtained between + strains. Chlamydospores are 
frequently produced in all the strains, and under 
certain conditions azygospores are formed. 

By fixing the mycelium in 3-5 per cent formalin 
and staining in Ehrlich’s hsematoxylin, the nuclei 
in zygospore formation can be followed under an 
immersion lens. The pronuclei remain separate, 
although in close contact, so far as their history has 
yet been followed. Several zygospores have been 
germinated in hanging drop cultures by a method to 
be described later, and it is hoped to follow the later 
history of the nuclei. 

This work is being extended in various directions 
and a full account will be published later. 

B. Buggles Gates. 

D, V. Daran. 

King’s College, London, 

Jan. 31. 


The Viscosity of Liquids. 

The viscosity of liquids is a subject which, so far 
as I know, has hitherto been without any general 
theoretical basis. No physical mechanism, for ex- 
ample, has ever been brought forward to account even 
for so simple and general a fact as the decrease of 
liquid viscosity with temperature, in contrast to the 
familiar and well explained increase of gaseous vis- 
cosity with temperature. As a result, the study has 
hitherto consisted largely of a collection of more or 
less well established empirical relations, mostly of 
limited scope. 

In consequence of certain general theoretical con- 
siderations, shortly to be published, which I have 
been applying to the problem of liquid viscosity, I 
have not only been able to give a general account of 
the influence of temperature on liquid viscosity, but 
also I have arrived at a formula of great simplicity 
which fits the experimental facts very well. There is, 
of course, a whole collection of empirical formulse (due 
to Poiseuille, Koch, Meyer, Slotte, and others — see, 
for example, Hatschek’s “The Viscosity of Liquids” 
(1928)) connecting viscosity with temperature, but they 
have all at least three arbitrary constants, and a very 
limited range of validity. Different types of formula 
have been employed for different liquids. My formula 
has only two constants, so that the agreement between 
it and the experiment emboldens me to believe that 
it has some fundamental significance, as indicated by 
my theory. The formula is 

7 } —Ae^!^ 

where ^7 is the viscosity, T the absolute temperature, 
and A and 5 the constants. It holds over practically 
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tile whole temperature range with a great variety of 
substances. The following are two examples^ chosen 
not because of exceptional agreement, but because of 
the wide range of temperature and viscosity which 
they cover : 


Temp. 

Butyl Alcohol. 

Octane. 

Vcalo. 

Voha. 

Vc&ilc. 

^obs. 

r a 

0-0523 

0-0519 

0-00706 

0-00706 

10 

0-0388 

0-0387 

0-00616 

0-00616 

20 

0-0293 

0-0295 

0-00543 

0-00542 

30 

00226 

0-0227 

0*00482 

0-00483 

40 

0-0177 

0-0178 

0-00432 

0-00433 

50 

00141 

0-0141 

0-00390 

0-00391 

60 

0-01135 

0-01139 

0-00354 

0-00355 

70 

0-00926 

0-00929 

0-00323 

0-00324 

80 

0-00765 

0-00766 

0-00296 

0-00297 

90 

0-00638 

0-00638 

0-00273 

0-00273 

100 

0-00538 

0-00539 

0-00252 

0-00252 

no 

0*00458 

0-00460 

0-00234 

0-00234 

120 



0-00219 

0-00216 


??ob 8 . is taken from Landolt -Borns tein. It is doubtful 
if the experimental error is less than the very slight 
divergence between calculation and experiment. 

The only general viscosity relation which I have 
found to provide a test for the formula is one due to 
A. W. Porter. This empirical relation is as follows : 
If two liquids be examined throughout a sufficient 
range of temperature, a number of temperatures 
can generally be foimd for one liquid I, at which the 
viscosity is the same as it is for the other liquid II at a 
number of temperatures Tg. If TJT 2 is plotted against 

a straight line results. This relation follows at once 
from the formula given above. For if Aj, and A 2 , 
62 are the constants for liquids I and II, then 

log A 1 /A 2 = constant for the two liquids concerned 
= 62/^2 

or T 1 IT 2 

where a and p are constants, which is the experimental 
relation. 

Water, as would be expected, and other associating 
liquids, demand a tether constant for complete re- 
presentation, but the application of the formula in 
the region within which it is valid, namely at high 
temperature, has led to interesting results, to be 
detailed in a forthcoming publication. 

E. N. DA C. Andbade. 

University College, 

London, W.C.l. 


Botanical Nomenclature. 

The letter from Mr. B. A. Inglis in ISTatube of 
Feb. 8 , p. 204, calls for a reply, and the following is 
sent on behalf of the British Sub -Committee on 
Nomenclature, which has since 1923 been engaged in 
examining proposals for the revision of the Interna- 
tional Buies of Botanical Nomenclature. Mr. Liglis 
is mistaken in supposing that Art. 57 is concerned 
with anything other than spelling. The only Article 
which bears, even indirectly, on gender is Article 7, 
which states— albeit erroneously — that “Scientific 
names are in Latin for all groups It follows that 
they are subject to the rules of Latin grammar, and 
that adjectival specific epithets necessarily agree in 
gender with the generic names to which they are 
attached. The only problem is the correct gender of 
certain generic names. The real difficulty lies in the 
fact that Latin as used in botany has changed con- 
tinuously from classical times down to the present, and 
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that the same name, for example, may have 

had more than one gender even in ancient Borne. It 
seemed to the Sub -Committee that an Article dealing 
specifically with the gender of generic names was re- 
quired, and the following new Article has been sub- 
mitted by them, along with other proposals, for the 
consideration of the International Botanical Con- 
gress (1930). 

“ The gender of generic names is governed by the 
following regulations : 

“ I. A G-reek or Latin word adopted as a generic 
name normally retains its classical or medieval 
gender, even if the author who published it gave it a 
difierent gender. Where, however, the classical or 
medieval gender varies, or is in dispmte, or where it 
differs from the gender usually ascribed to the generic 
name, the gender of the latter shall be fixed by the 
Advisory Committee. 

“ II. Generic names which are modern compounds 
formed from two or more Greek or Latin words take 
the gender of the last. If the termination is altered, 
however, the gender will follow it. 

“ III. Arbitrarily -formed generic names, or verna- 
cular names used as generic names, take the gender 
assigned to them by their authors. Where the 
original author has failed to indicate the gender, the 
next subsequent author has the right of choice.” 

Under II, Airosperma is neuter, as urged by Mr. 
Inglis, but Folygala, being feminine to Pliny as well 
as to Linnasus, should, we think, remain feminine 
(under I). T. A. Sfbague 

(Convener, British Sub- 
Committee on Nomenclature). 

Boyal Botanic Gardens, 

Kew, Feb. 14. 


Research and the State. 

I HAVE read with great interest in Nature of Nov. 
23, 1929, Sir Walter Fletcher’s lecture on medical 
research and on the inadequate rewards for such 
essential activities. There are apparently three kinds 
of activities to be considered. 

1 . The research worker who, if he is one of the best 
type, has the spirit of inquiry in him. He is often 
quite indifferent to practical results. Such people are 
not too numerous and should be given a free hand. 

2 . The educated publicity agent who makes know- 
ledge available. The late Prof. Huxley probably 
represented the greatest man of this type the ’world 
has seen. 

3. The practitioners who adapt their Methods to the 
knowledge gained. 

All these groups seem to me to be equally important 
from the social point of view. 

In common with many associates I regard research 
conducted by permanent officials as apt to become 
relatively sterile. Skeleton organisations and institu- 
tions for research are a necessity. The ideal, however, 
is surely to have a fund available, and when a research 
worker presents a proposal really worth investigating 
he can be treated generously until the work is finished. 

Besearch as a profession will, I am afraid, tend to end 
in mediocrity and useful compilations. I am writing, 
however, chiefly to ask Sir Walter M^cher how” he 
proposes to influence the public, which, after all, find 
the money. It is certain that the Anglo-Saxon will 
not act until he understands the objective. It is no 
use presenting to him pages of mathematical formulae 
and the like, interesting and useful as they are to a 
limited circle. 

In some of the American universities an official 
editor makes it his business to let each part of the 
university know what the other departments are 
doing, and to let all the citizens of the State obtain the 
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available knowledge which is furnished in clear and 
simple terms. The University of Melbourne is con- 
templating something of the kind at present. 

To me, systematic popular education is requisite if 
the ideals voiced by Sir Walter Fletcher are to be 
translated into practical action. Perhaps the end can 
be achieved in some other way, but ultimately the 
public-spirited citizen and the elector must be pleas- 
antly instructed in the necessity for adequate support. 
Lecturing him for his neglect will not advance matters. 

James W. Babbett. 

105 Collins Street, 

Melbourne, C.l, Jan. 2. 


Homogeneous Catalysis of Gaseous Reactions. 

A SHOBT time ago it was shown that the decomposi- 
tion of di -isopropyl ether in the gaseous state is sub- 
ject to a remarkable catalytic influence of iodine. 
The course of this reaction, which is homogeneous, 
and quite distinct from that of the uncatalysed re- 
action taking place at higher temperatures, can be 
represented by the equation 


CH3\ 

ch/ 


/ 

CH -O -OH 


CB./' 


CO +CH 


/CH, 

“^CH3 


We now find *. (a) That the same reaction takes place 
under the catalytic influence not -only of iodine, but 
also of various alkyl iodides and, to a smaller extent, of 
bromides (fsoPrl, EtI, Mel, isoPrBr, EtBr, C 2 H 4 Br 2 , 
HBr) ; chlorides have little influence ; (b) that this 
catalytic mechanism, involving the transfer of a 
hydrogen atom within the molecule, is a general one. 
Thus the changes 

CHg . CH . O - CH2CH3 = CH3CHO + CaHg 



and CHg . CHO = CH 4 + CO 

both occur readily in this way. 

The decomposition of ethyl ether is quite diflerent 
from the normal homogeneous decomposition (con- 
ditioned by the collision of two ether molecules). 

It is to be noted that the hydrogen atom, the trans- 
fer of which is catalysed, is in each case attached to 
the carbon atom adjacent to the oxygen. 

Kinetic studies of these and similar reactions are 
being published shortly. 

It is interesting to note that this phenomenon, 
where the hydrogen atom is loosened and transferred 
under the influence of an electronegative atom, is in 
a sense complementary to the fundamental process of 
acid and basic catalysis in solution, which according 
to Bronsted always involves the giving or accepting of 
a proton by the catalyst. 

K. Clusius. 

C. JST. Hinshelwood. 

Physical Chemistry Laboratory, 

Balliol College and Trinity College, 

Oxford, Jan. 29. 


Do Glass ^fubes or Rods Bend under their own 
Weight? 

About seven years ago, in discussion with some 
scientific friends, I heard the opinion expressed that 
glass tubes if stored upright tend to bend permanently, 
under their own weight. The same idea is to be found 
in print. Thus, in Ostwald’s “ Physico-Chemical 
Measurements ” (English Translation, 1894, p, 66 ), 
we read that glass tubing ‘‘ must be kept lying flat, 
otherwise it -will become permanently curved 
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It seems difficult to reconcile this with the known 
fact that the annealing temperature of soft glass is 
somewhere about 600° C. ; but it was thought worth 
while to test the point directly. A glass rod 4*9 mm. 
in diameter was laid across two nails about 1 metre 
apart on a brick wall, and loaded at the middl© with 
300 grams, which was judged to be near the limit 
of what it would safely bear. (In fact, after the 
experiment was concluded, it broke under test at 
1060 grams.) The height of the mid-point was read 
on a mirror glass scale ; the initial loading produced 
a depression of 2*8 cm. After that, for seven years 
there was no further movement large enough to be 
considered significant. Slight changes of reading 
were observed from time to time, but they 'were not 
systematic, and probably due to internal movements 
in the wall. The final reading was 1 millimetre lower 
than the initial one. If we have regard to the last 
four years alone, the net change of reading has been 
too small to measure. 

The stress applied in this experiment is very great 
compared wdth any that can foe caused by the weight 
of the rod itself. It is therefore quite certain that 
glass of mature age does not bend in the way suspected. 
It is perhaps just possible that newly drawn glass 
may do so. 

Rayleigh. 

Terling Place, Chelmsford, 

Feb. 18. 


“ Encyclopsedia Britaimica.** 

The version of the article “ Tides in the 14th 
edition of the “ Encyclopaedia Britannica ”, to which 
Prof. Proudman refers in his letter published in 
Natubb of Feb. 15, has appeared only in five per cent 
of the sets we expect to distribute. That it appeared 
at all was due solely to an accident at the printers, 
which we much regret. 

The publishers have spared neither trouble nor 
expense to satisfy their distinguished contributor over 
this article ; many thousands of sheets containing the 
first version have been destroyed, and new pages con- 
taining the revised article printed to replace them. 

Moreover, in fairness to our subscribers, we think 
it should be added that Prof. Proudman has conceded 
to two of our representatives that there is no error or 
misstatement of fact in the first version of the article, 
and has founded his objection to it on the ground that 
space was not given for a fuller elaboration of his 
views. 

The Encyclopsedia Britannica Co., Ltd., 
W. H. Fbanks 
(Manager). 

Imperial House, 

80-86 Regent Street, 

London, W.l, Feb. 17. 


The Glassification of the Primates. 

In his letter on “ The Classification of the Primates ” 
in Natube of Jan. 26, Dr. Tate Regan twice refers 
to “ the Mascarene Lemurs The term “ Mascarene ” 
is usually restricted to the Islands of Bourbon, 
Mauritius, and Rodrigues, of which the first two were 
discovered by Mascarenhas at the beginning of the 
sixteenth century. Is there any authority for extend- 
ing it, as Dr. Tate Regan does, to Madagascar ? 

The direct evolution of the Platyrrhines from a 
Lemuroid ancestor, independently of the Catarrhines, 
was suggested by W. D. Matthew (Am. N.Y. Acad* 
Sci.y24z, pp. 215-16), but he offered no valid evidence. 

Henby Buby. 

The Gate House, 

Bournemouth West, Feb. 1. 
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British Inc 

rflHE British. Industries Fair, 1930, ‘which was 
-i- held in two sections, one in London and the 
other in Birmingham, on Feb. 17-28, has, from all 
accounts, been the most successful Fair of the series 
organised by the Department of Overseas Trade 
and held annually since 1915, In particular, it has 
had a greater success than ever before in fulfilling 
its primary object of attracting important overseas 
buyers and bringing them into touch with the 
British producer. It is a commonplace of talk in 
high industrial circles that Great Britain is far 
behind many other countries — especially those with 
which it is brought into keenest competition — ^in 
the art of salesmanship. The steady growth of 
this Fair is encouraging evidence that we are learn- 
ing and mastering at least one of our lessons in 
this vital business art. 

This year the London section of the Fair was 
held at Olympia instead of, as formerly, at the 
White City, and the change has been a great gain 
to the appearance, compactness, and efficiency of 
the Fair as a business exhibition designed to do 
business. Moreover, no visitor making a circuit 
of the exhibits could fail to be impressed with the 
variety and, in many cases — perhaps, in general — 
with the high quality of the goods that are being 
manufactured in Great Britain in these days ; not- 
withstanding the impression created by the un- 
employment figures and by those journalistic 
Jeremiads, justifiable and unjustifiable, as to the 
condition of British industry, that disturb the 
equanimity of many a British citizen’s breakfast 
table. Indeed, the psychological impression pro- 
duced on the visitor by an observant tour of the 
exhibits is not the least of the valuable results 
achieved. The Britisher, in particular, may well 
exclaim : If we are doing so much so well, may we 
not do more even better ? 

The process of what is generally termed rationalisa- 
tion in industry aims comprehensively at doing 
better this more. As was pointed out in a recent 
article in Nature, rationalisation implies essen- 
tially the application of scientific knowledge, 
methods, and research to all the factors of industry 
—materials and processes, the human elements, 
salesmanship, and the financial and administrative 
organisation. Just as Goethe’s dying cry was for 
more light ”, so the living cry of British industry 
to-day must be for '' more science If that be 
so, the condition of those British industries which 
are predominantly and essentially scientific is of 
vital importance to Great Britain. The great 
chemical industry, in regard to both heavy and 
fine chemicals, obviously enters so largely into 
nearly all other industries that there is no need to 
stress its importance. But neither the application 
of scientific research to the problems of industry, 
nor continuous scientific control, regulation, and 
testing of the processes and products, is possible 
without the aid of scientific instruments of all sorts. 
The impression made, therefore, at the British 
Industries Fair by these two broad categories of 
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istries Fair. 

scientific industries — chemicals and scientific in- 
struments — is one that must be taken into account 
in any assessment of the Fair as an indicator of 
the scope and character of British industry. In 
any case, the exhibits of these products are those in 
which readers of Nature are most likely to be 
generally interested. 

The first point to be noticed is that in these two 
industries — or groups of industries — great advan- 
tage was gained by having the exhibits organised 
wholly or largely under the auspices of the organisa- 
tions representative of the respective industries. 
The arrangements for the Chemical Section were 
made under the auspices of the Association of 
British Chemical Manufacturers, and the exhibits 
in this section constituted one of the most imposing 
and convincing testimonies that the Fair provided 
of the wide range and excellence of British products. 
It is impossible in the space at our disposal to 
attempt a review of the chemical exhibits, but a 
few of special scientific interest may be mentioned. 
The British Drug Houses, Ltd., showed specimens 
of the following new products among their medical 
speciahties : acetylcholine, iodised tincture of 
guaiacol, and the vitamin products, radiostol, 
radiostoleum, and radio-malt. Hopkin and Williams 
(Travancore), Ltd., showed a collection of rare- 
earth minerals, including monazite sand from 
Travancore, which is claimed to be the richest in 
thorium oxide of any sand produced in quantity 
in the whole world. The exhibits of Thorium, Ltd., 
included mesothorium (a by-product of the thorium 
industry and found in monazite sand), which is 
largely employed medicinally and in the manufac- 
ture of self-luminous compounds in place of radium. 
The very impressive stand of the Imperial Chemical 
Industries, Ltd., included a small cinema where 
films w^ere shown exhibiting the manufacture of 
explosives and of other products of constituent 
firms of that organisation. 

The exhibits of scientific and optical instruments 
gained enormously this year by being organised, for 
the most part, under the auspices of the British 
Optical Instrument Manufacturers’ Association. 
The large stand on which the exhibits of the con- 
stituent members of this Association were shown 
was one of the most striking features of the exhibi- 
tion. Other stalls of scientific and optical firms 
not within the membership of the Association were 
grouped near to this exhibit. The total impression 
produced by the exhibits of scientific and optical 
instruments, as well as of optical glass, was most 
encouraging to the visitor desirous of being re- 
assured that the products of these British industries 
need not fear comparison with the most renowned 
foreign products of like categories. The develop- 
ments in the highest types of binoculars were, in 
particular, striking. On the stand of Messrs. Boss, 
Ltd., for example, there was a stereo prism binocu- 
lar of extra wide field and magnification of 7 
diameters, specially designed for use at dusk and 
for observation at night. The light transmitting 
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power of this instrument is remarkable, the central it can yield its greatest benefits only if it receives 
illumination being, it is claimed, fully 20 per cent the whole-hearted co-operation of all, or nearly all, 
and the illumination at margins of field 137 per the firms in these important industries. We talk 
cent greater than that obtained with other binocu- of mass action in chemical reactions ; there is such 
iars of the same power and aperture. Messrs. Barr a thing as mass mental effect, both as to quantity 
and Stroud, Ltd., have introduced a novel ele- and quality, in exhibitions ; and it is of great 
ment in the design of their binoculars by the use importance to realise that a visitor to the British 
of bakelite for the usual enamelled metal parts. Industries Fair, and more particularly, perhaps, a 
which has enabled the weight to be reduced. We foreign visitor, cannot help getting from the ex- 
have not space to mention more of the many hibits of scientific and optical instruments a general 
other excellent and novel exhibits of this section, net impression of what these British industries as 
but one general observation should be empha- a whole are like. For this reason it is important 
sised. that, at least, all the leading firms in the industry 

We have akeady said that the scientific and should realise the opportunities the Fair offers for 
optical instrument exhibits gained greatly this year creating an impression of the scope and quality of 
by being, in great part, organised on a fairly British scientific and optical instruments, quite 
representative single stand. But wLile this method apart from any direct benefits that may accrue to 
of exhibition has its great and obvious advantages, individual firms. 


The Function of Phosphate in Alcoholic Fermentation.^ 

By Prof. Abthur Hardex, F.R.S. 

^ ^ phate is usually obtained, and the relatively small 

Nature and Fui^ctioix of the Phosphoric amount of monophosphate produced contains a 

Esters prodijced, considerable proportion of trehalosemonophosphate. 

I F we next consider the exact nature of these With yeast juice the results are very variable and 
phosphoric esters and the relation of their no trehalosemonophosphate has so far been detected 
formation and hydrolysis to the decomposition of among the products. More precise experiments 
i the sugar molecule, we are met with a singularly have been made by Lord Henley and myself in 

complex condition of affairs, which cannot yet be which the gas evolved after a single addition of 
interpreted satisfactorily. The main facts seem to phosphate was carefully measured and the propor- 
be as follows. ^ tions in which mono- and di-phosphates were 

When fermentation of sugar by yeast preparations produced were determined as accurately as possible, 
is carried out under suitable conditions in the Unfortunately, the available methods are not very 
presence of added inorganic phosphate, a rapid good as they rest on the solubilities of the different 
production of carbon dioxide and alcohol occurs compounds in 10 per cent alcohol, and these are to 
and a phosphoric ester of a sugar accumulates, the some extent mutually affected in the presence of 
amount of phosphate found in this form being both compounds. Further, yeast, like Africa, is 
approximately proportional in the ratio (CO 2 /PO 4 ) always yielding something new, and the recently 
to the increased production of carbon dioxide and discovered fact that pyrophosphates exist in yeast 
alcohol caused by the addition of the phosphate and by their formation from, or h 3 ^drolysis to, 
(Kluyver and Struyk, it is true, have found lower orthophosphates may cause disappearance or ap- 
ratios than this, but there is no doubt that high pearance of 'inorganic phosphate adds another 
ratios, 0 * 8 - 1 , are often observed). source of inaccuracy to the many previously known. 

The phosphoric ester produced, however, may Allowance has, of course, to be made for the 
consist mainly of the hexosediphosphate originally phosphorus compounds existing in the mixture at 
^ described by Young and myseK or of the hexose- the moment of addition of inorganic phosphate and 

monophosphate described by Robison and myself for the normal evolution of carbon dioxide which 
and afterwards studied by Robison, or it may be a occurs throughout the experimental period in 
mixture of these in any proportions. In the case of addition to the enhanced evolution due to the 
fermentation by dried yeast (and possibly of other esterification. 

preparations), a further comphcation is afforded In spite of these minor uncertainties, the some- 
by the fact that a disaccharide-phosphoric ester what surprising fact emerges, that whatever the 
(trehalosemonophosphate) may also be present. nature of the phosphoric ester wLich accumulates, 
This conclusion is founded in the first place on a the carbon dioxide produced is approximately equi- 
large amount of experience which has been gained valent in the ratio COg : PO4 to the amount of phos- 
at the Lister Institute in preparing hexose-mono- phatew'hich undergoes esterification. The full results 
and di-phosphate. These preparations are as a are given in two papers pubhshed recently by Lord 
rule carried out by making repeated additions of Henley and myself in the Biochemical Journal, and 
phosphate and sugar to a fermenting mixture of need not be quoted here in detail. These experi- 
yeast juice or dried yeast and fructose (or glucose), ments indicate the wide variation which may occur 
With dried yeast a large proportion of the diphos- in the nature of the hexosephosphate produced, 
Vcoatinued fromp. 279. whilst the ratio of CO 2 : P 04 -esterified remains 
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constant and apiirpximately equal to unity. Two 
extreme cases may be quoted, in one of wbich. 
13*5 per cent of the phosphate (PO4) esterified was 
present as hexosediphosphate and 86-5 per cent 
as monophosphate and, in the other, 97 per cent as 
diphosphate and only 3 per cent as monophosphate ; 
the C02/P04"esterified ratios were 0-98 and 0*86 
respectively. 

I do not propose to discuss in any great detail 
the various theories which have been proposed to 
explain these complicated relationships. It would 
be natural to assume that the introduction of the 
phosphoric acid group into the sugar molecule 
forming a hexosemonophosphate might render 
this more accessible to decomposition into the 
compound (or compounds) containing three carbon 
atoms which are now accepted as an intermediate 
stage in the production of carbon dioxide and alco- 
hol. The phosphate radical from one of these 
groups might then serve to convert another mole- 
cule of the monophosphate into the stable di- 
phosphate (Meyerhof) 

= + 2CO2 + 20,11,0, 

or two of the three-carbon groups containing each 
one phosphate group might unite with each other 
forming the stable diphosphate (Kluyver and 
Struyk) 

2 CeHa 05 (P 0 A) 

= 2 C 3 He 03 + 2C3H60,(P04H,) 

=200* + 2C3H3O + CeHioOtCPOA)^. 

Any monophosphate escaping these reactions would 
be found as a constituent of the mixed hexose- 
phosphates resulting from the fermentation. 

To add further to the difficulty of unravelling 
this complex tangle, it must be remembered that, 
whether glucose or fructose be fermented, the 
hexosediphosphate produced is probably a deriva- 
tive of fructose, or at least 3rields fructose on 
hydrolysis, whilst the monophosphate is with equal 
probability a mixture of about 80 per cent of a 
glucosemonophosphate and 20 per cent of a fructose- 
monophosphate. It is obvious from this that 
whatever changes occur are not limited to the 
simple introduction or removal of a phosphoric 
acid group ; fundamental changes occur in the 
constitution of the molecule of the sugar itself. 

Attractive as is the theory of the intermediate 
character of any one of the hexosephosphates, it 
seems to me impossible at the moment to bring it 
into agreement with some of the facts which have 
just been related. The production of 70-80 per 
cent of the monophosphate, with an unaltered 
degree of formation of alcohol and carbon dioxide, 
renders it impossible that this ester should be 
'' obviously nothing but a part of the intermediate 
product which has escaped the coupled decom- 
position-esterification reaction (Meyerhof and 
Lohmmn, Biochem, Z.y tSS, 155 ; 1927). 

It appears to me that the fundamental idea 
expressed in the original equation of Harden and 
Young is nearer the truth than any alternative 
that has as yet been suggested. A coupled re- 
action of some kind occurs, as the result of which I 
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the introduction of two phosphate groups into 
certain sugar molecules— either into the same 
molecule or one each into two different ones — 
induces the decomposition of another molecule. 
The introduction of these phosphate groups in the 
presence of muscle extract, and presumably in both 
muscle itself and yeast, is actually accompanied by 
a small evolution of heat (Meyerhof and Suranyi, 
Biochem. Z., 191, 106 ; 1927), and it is possible that 
this may have some significance for the occurrence 
of the coupled reaction. What are the conditions 
for the preferential formation of the mono- or 
di-ester we do not yet certainly know, although the 
work of Kluyver and Struyk suggests that dilution 
of the enzyme may be one factor in this. 

The mechanism of the fermentation of the mono- 
ester has not yet been worked out in sufficient detail 
to afford valid evidence either for or against the 
theory, but Dr. Robison and I have made experi- 
ments (about to be published) which show that the 
monophosphate itself reacts with a further quantity 
of phosphate and that this reaction is accompanied 
by an enhanced production of carbon dioxide and 
alcohol. 

The lack of exact chemical equivalence among 
the products (ester on one hand, carbon dioxide 
and alcohol on the other) is probably more easily 
explicable on this view than on any other. 

SuoAR Metabolism in Vegetable and Animal 
Organisms. 

After the establishment of the important part 
played by phosphates and phosphoric esters in 
alcoholic fermentation, it was soon found by various 
workers that these compounds provided the clue 
to many other biological phenomena. The co- 
zymase of alcoholic fermentation was found by 
Meyerhof to exert an equally important part in the 
respiration of yeast, and the important observation 
was made also by Meyerhof, that it occurred in 
muscle and was an essential factor in the carbo- 
hydrate metabolism of muscle, in which the inter- 
vention of a hexosephosphate had been proved by 
Embden. This phenomenon was shown to take 
place on lines quite similar to those of the respira- 
tion and fermentation of yeast, and in 1924, before 
the riddle of lactic acid formation had been com- 
pletely solved, Meyerhof wrote ('' Chemical Dyna- 
mics of Life Phenomena ”) : “It may indeed be 
considered a success of general physiology and its 
mode of experimenting, that the chemical dynamics 
of a highly-differentiated organ like the muscle 
could be partly revealed by the study of alcoholic 
fermentation of yeast ”. 

A still greater success was to follow. An 
astonishing degree of similarity was shown to 
exist between almost every detail of the production 
of lactic acid by the muscle enzymes and of alcohol 
by the yeast enzymes, which extended to the identity 
of the phosphoric esters concerned, the accumula- 
tion of ester under similar conditions and even to 
the effect of arsenate on the process. After the 
publication of Meyerhof’s preliminary papers in 
which these observations were recorded, I wrote 
(Gondnued on p, Z2Z.) 
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Cellulose in the Light of the X-Rays.- 
By Sir William Bragg, K.B.E., F.R.S. 


O NE of the most fascinating features that 
emerge during the closer study of natural 
constructions is surely the extended use of certain 
atoms, certain molecules, and certain ways of com- 
bining molecules ; while other atoms, molcules, and 
combinations are hut seldom employed. Thus, for 
example, half the world of which we have know^- 
ledge is made of oxygen : silicon is used to the 
extent of 27 per cent, aluminum 8 per cent, iron 
and a few others make up most of the remainder, 
and some eighty or more of the 92 kinds of atoms 
cannot muster 2 per cent between them. The seas 
that cover the larger part of the earth’s surface 
give to the w^ater molecule HgO easy precedence 
over all others. In the rocks, the oxygen atoms 
govern the structure : the recent work on the sili- 
cates by W. L. Bragg and his collaborators shows us 
that we may regard the great bulk of the earth’s crust 
as a piling together of bulky oxygen atoms cemented 
by atoms of other kinds such as silicon, aluminium, 
iron, or magnesium. Sometimes the piling is of the 
simplest character, and seems to depend for the 
most part on considerations of space to be occupied. 
Sometimes, as in quartz, more complicated struc- 
tures are framed in order to satisfy the directional 
qualities of the mutual attractions of silicon and 
oxygen. 

If we take special note of the elements of living 
structure, the extraordinary predominance of the 
carbon atom at once attracts attention. Though 
the mass of the carbon in the world is only about 
a fortieth of one per cent of the whole, its import- 
ance to life is extreme. Two forms of molecular 
constitution are outstanduig : the long chain of 
carbon atoms which is the basis of so many sub- 
stances, fats, oils, paraffins, and so on, and the 
benzene ring in which six carbon atoms are tied 
together strongly into hexagonal form. A very 
large proportion of organic chemistry deals with 
the properties of these two forms of molecules 
and of their derivatives ; they are of the greatest 
importance in regard both to biochemistry and to 
the chemistry of industry. 

^ Discourse delivered at the Royal Iiimtutioii on Friday, Jan. 24 . 


Cellulose and Fibres. 

Cellulose is the fundamental molecular com- 
bination occurring in vegetable growth. One has 
but to remember that forests and shrubs and 
grasses and plants of all kinds are mainly composed 
of cellulose to realise the strangeness of such a 
particular selection. What is there in the cellu- 
lose molecule or combination of molecules that its 
responsibility should be so great ? It is pre- 
eminently the molecule of growth in the vegetable 
world. It is found in the animal world also. It 
must be a molecule by the aid of which purpose and 
direction can be worked out. A mass of cellulose 
as it occurs in a plant cannot be of equal properties 
in all directions, for growth has to take place along 
definite lines. With one or two stray exceptions, 
such as asbestos, the bulk of inorganic substances 
do not display that curious feature which wb 
describe in a word as ^ fibre ’. 

Cellulose is a fibrous material, and its molecule 
or its molecular combination must somehow give 
it this fundamental character. The fibrous char- 
acter of the stem and leaves of plants is their 
most obvious characteristic : the marked quality 
of direction is at the basis of their manner of 
growth and their constructional possibilities. These 
quahties, moreover, we use for our own purposes. 
We spin the natural fibres of cotton and hemp, 
ramie, jute, and the hke, forming threads and ropes 
which have the special quality of standing strain 
in one direction. We weave cotton goods ; and 
we use the comminuted cellulose to make paper. 
In these cases the fibres are distributed in one 
plane in more than one direction and so form 
sheets that stand two-dimensional strain. Of late 
years the cellulose, specially treated in various 
ways, is drawn out into threads of artificial silk, or 
rayon. This fibrous quality is therefore essential 
not only to Nature’s employment of cellulose, but 
also to the use that we make of it. We should 
like to know exactly what cellulose is, and what 
there is in the curious structure that justifies this 
extensive use. 

' 1 4 
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Chemistby op Cellulose. 

The main attack upon the question has been 
made by the chemists, who have found it a simple 
matter to analyse cellulose into its constituent 
atoms : it may be described as a multiple of 
CqHiqOs, But of course this description is quite 
insufficient to explain its properties : there are, in 
fact, several other substances of the same com- 
position, such as starch, glycogen, dextrin. The 
distinctive properties of cellulose must depend pn 
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how these twenty-one atoms are arranged with 
respect to one another. We inust therefore 
endeavour to discover the design. It would be 
quite out of place to attempt a description here of 
the chemist’s attack upon the problem of position. 
We have already heard, at the Royal Institution, 
a general account of the atomic positions in the 
sugar molecule from Sir James Irvine, who has 
himself been a pioneer in this field. Cellulose is 
closely allied to the sugars; indeed their basic 
features are the same. A brief description of 
some of the chemical results will be quite sufficient 
for our purpose. 

It is certain that the six carbon atoms are con- 
nected in a chain. But the chain is not to be 
thought of as drawn out in a straight line. The 
chemist writes a formula of a straight line char- 
acter, when he wishes merely to show which atom 
is attached to w'hich, but his meaning goes no 
further. Fig. 1 shows the usual method of writ- 
ing the formula for glucose, of which the CgHioOg 
group is the anhydrous form. 

Each carbon atom is attached to four other atoms : 
the positions of the hydrogens and the OH groups, 
right or left of the carbons, have a meaning in that 
if any pair is inverted the character of the substance 
changes. The most curious feature of the diagram 
is the connexion of the first and the fifth carbon 
atoms through an oxygen. Possibly the diagram 
is wrong in that it should be the fourth that is 
joined to the first. The latter view was favoured 
for many years, but later researches, especially by 
Haworth, make the 1 : 5 junction the more prob- 
able, and we will adopt it provisionally. 


Clearly, when we come to think of this set of 
atoms as a group in space, we must make arrange- 
ments for the oxygen at the side of the diagram to 
get into contact with the two atoms to which the 
formula attaches it. Getting into contact means 
that the centre to centre distance between two 
atoms is a quantity which under similar conditions 
may be considered to be fairly constant. It w^ould 
be impossible to think of an oxygen touching the 
first and last of five carbons in a straight line. The 
chain must be bent round until contact is possible, 
and at once we have the idea of a six-atom ring, 
five carbons and one oxygen. 

There is no doubt that this ring is the basic ele- 
ment of all living plants and of numbers of those 
substances which can be derived or made from plant 
materials. The fact stirs the imagination and the 
desire to investigate the remarkable structure by 
every means at our command. A similar urge 
comes from the many industrial enterprises that use 
cellulose, from the cotton workers of every kind, 
from the huge concerns that make artificial silk, 
from the paper makers, from those concerned with 
celluloid, explosives, certain varnishes, and a host 
of other things. 

It has not been possible so far to go by chemical 
means much beyond the point already described. 



Big. 2.— Model of cellobiose. Shaded circles represent carbon atoms • 
oxygen atoms are drawn as double rings to show the limits between 
which their diameters probably lie. This model, due to Mark 
shows two glucose rings, stripped of atoms unessential for the pur- 
pose of showing the method of combination, and joined together 
by an oxygen to form the kernel of the cellobiose molecule. Two 
views of the model are shown. It should be compared with Fig, 1, 

The indications become hazy, and the chemists are 
divided as to their meaning. The most important 
step is the statement of the formula of the sub- 
stance called cellobiose which has been derived from 
cellulose. Cellulose, it will be remembered, is a 
multiple product of the element CgHioOg ; it is 
some compound made up of the rings just described, 
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generally known as glucose rings. Cellobiose con- 
tains two rings, and the chemical evidence is in 
favour of combination in the manner indicated, 
according to chemical conventions, by the right- 
hand formula of Fig.^1. The first carbon of one 
glucose ring is joined to the fourth carbon of a 
second ring. In the process, one oxygen and two 
hydrogens, the constituents of a water molecule, 
have disappeared from the combination. It is 
further held that by tacking on a third ring with a 
similar oxygen linkage, cellobiose may be extended 
to form cello triose, which consists of three rings ; 
and that, finally, by the continued addition of rings, 
up to an indefinite number, we have the essential 
structure of cellulose. The actual arrangement in 
space is probably as represented in Fig. 2, but this 
diagram contains some information which only 
X-rays could supply. We had therefore better 
leave the construction at this point and consider the 
X-ray evidence. 

Evidence of X-eay Methods. 

Let us remember that the new method of X-ray 
analysis derives its power from its capacity to 
detect any regularity of arrangement of atoms or 
molecules. To such dispositions it is very sensitive : 
it can record a perfect array of a few hundred mole- 
cules or so, or an imperfect array if the number is 
greater. 

We have seen that there must be in cellulose 
some directed quality, if it is to play so important a 
part in growth as it appears to do. Of course, it 
may be said that direction is possibly attached as a 
property to some other constituent of the plant, the 
identity of which is yet unknown. But, on one hand, 
cellulose is common to all plants, and their most 
prominent content ; on the other, it turns out, as 
will appear, that it is easy to understand how 
cellulose can have the quality that we look for. 
Xow we cannot imagine how direction is to be 
obtained without regularity of arrangement. There 
must be a pattern, involving the constant repetition 
of some form of grouping, which we might expect 
to be related to the line of growth. We might then 
look at once for some such effect, when an X-ray is 
sent through a fibre of cotton or ramie or hemp, as 
we have become accustomed to find when X-rays 
act on a photographic plate, after traversing a 
crystal. A crystal is merely a crowd of atoms in 
regular array. 

When the experiment is made, the effect is found 
at once. Moreover, it is a kind that we recognise as 
indicative of fibrous nature. Let us look at this 
point a little more closely. 


When a pencil of . hLomogeneous X-rays passes 
through a crystal which is made to revolve about an 
axis, one set of crystal planes after another comes 
to its proper angle for reflection, and the reflected 
ray leaves the crystal in a direction inclined to the 
primary pencil at twice the reflecting angle. We 
must remember that all the lattice points in the 
crystal, that is to say, points representing all the 
units of pattern, can be looked on in an infinite 
number of ways as lying on sets of parallel, equi- 
distant planes. The proper angle for reflection ^ 



Pig. 3. — Asparagine. X-ray diagrana, obtained by W. H. George using 
the ‘ rotation ’ method. The X-rays are monochromatic, and the 
crystal is rotated during the exposure. The network at the ^back 
of this diagram is placed there for convenience of interpretation. 

is connected with the wave-length (A) of the rays 
and the spacing (d) of the planes by the law nX. 
= 2d sin By n being any integer. 

A photographic plate maybe placed to receive the 
various reflected rays; and if both rotation axis 
and plate are perpendicular to the primary pencil , a 
S 3 mimetrical figure is formed on the plate. An 
example is given in Fig. 3. The crystal was in this 
case asparagine, which is a derivative of one of 
the constituents of wool. The weight of the crystal 
was of the order of a milligram. 

From the positions of the spots and their intensi- 
ties, the X-ray methods draw information respect- 
ing the crystal structure. This is clearly a matter 
of calculation, based partly on geometry and partly 
on physical theories as to the reflection process. 
We do not stop to consider the details. The work 
of interpretation is by no means easy at all points : 
but some results can be obtained at once and 
accurately, others are more difficult and less 
certain. 
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The clear separation of the spots on the aspar- 
agine photograph and their arrangement on a few 
well-marked lines show that the axis of rotation has 
coincided with an important direction in the crystal ; 
that is to say, a line which passes through many 
lattice points to the unit of length, and is the inter- 
section of a number of important sets of planes. 
The lattice points lying on the axis are of necessity 
equally spaced along it ; this must be so in a crystal. 
The magnitude of this spacing is readily obtained 
from the photograph. The spots obviously lie on a 
set of hyperbolae. If v„ denotes the distance of the 
vertex of the nth hyperbola from the horizontal 
line, which is called the equator, and if D is the 
distance from the crystal to the photographic plate, 
the spacing in question is equal to (A cosec 0)!n 
where tan 0 ~vjD. The proof of this rule is to be 
found in books on the subject. Unless the spots 
are very hazy, this determination can be made 
with, at the very least, an accuracy of one or two 
per cent. * 

Obviously, if a crystal were made to revolve about 
three different axes (not coplanar), we should in a 
similar way find the periodicities in three corre- 
sponding directions in space and so determine the 
form of the crystal lattice. 

X-RAY Diagram op Cellulose. 

Now if we take some cellulose fibre, such as 
ramie, and place it so that a fine pencil of homo- 



PlG. 4.~-X-ray photograph of ramie fibre. 


geneous rays passes through it, afterwards falling 
on a photographic plate as in the experiment just 
described, we find that a spot design appears on the 
plate of a charaoter exactly the same as that of the 
asparagine photograph; It is clear, therefore, that 


the fibre is in some respects crystalline. There is, 
however, one significant peculiarity in the manner 
of obtaining the ramie photograph. It is not 
necessary to rotate the substance as in the case of 



Fig. 5. — Cystine. This kind of diagram, due to W. T. Astbury, is 
typical of a substance consisting of a multitude of very srnall 
crystals, not arranged with respect to each other. 


the asparagine. The explanation is that the ramie 
contains not one crystal but many crystals which 
have in common one important direction ; it must 
be important because the photograph has clear 
lines. Otherwise the crystals may have any dis- 
position about this line as axis, so that the diagram 
is like that which a single crystal gives when it is 
made to rotate. 

It will he observed that the ramie photograph 
(Fig. 4) is not so clear as the other. That is mainly 
due to the incompleteness of the array of the 
crystals with respect to each other. 

Suppose that the disarray were complete, as it 
would be if the fibrous material were so pounded or 
otherwise treated that the crystals pointed all ways. 
There could then be no particular directions on the 
photograph ; no vertical or horizontal lines of sym- 
metry. There could only be a set of rings, as if the 
fibre photograph were spun rapidly in its own plane 
about its centre. An example of such a photograph 
is given in Fig. 5 ; the material is cystine, one of 
the constituents of wool It is due to W. T. Astbury 
of the Textile Research Department at the Univer- 
versity of Leeds. 

When the spots in the photograph are sharp, we 
conclude that the crystals are w^ell oriented in re- 
spect to one direction, the fibre direction. When 
there is no orientation at all, the result is as in 
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Fig. 5. Every stage between is possible : with a 
small departure from orientation, the spots merely 
begin to spread along the circles on which they lie. 

Some of the blurring is due, howwer, to the 
smallness of the crystals. The X-ray action is of 
the nature of a diffraction, and it is well knowm that 
sharp images denote the combined action of many 
regularly arranged objects and vice versa. It is 
even possible to estimate roughly the number of 
the diffracting centres in ’ the crystal from the 
spreading of the spot. This has been done by H. 
Mark, whose work on the whole subject is of first 
importance. 

If now we measure the distances of the vertices 
of the hyperbolae from the equator in this ramie 
photograph, we can, as already explained, find the 
length of the periodicity along the rotation axis. 
It comes out to be 10-3 A. (1 A. = 10“® cm.). 

Summing up, we now know that : 

(1) Cellulose contains crystals which may be in- 
visible in the microscope but are clearly indicated 
by the X-rays : they are usually termed crystal- 
lites. 

(2) These crystallites are partly oriented, having 
one direction in common, more or less. 

(3) In each crystallite there is a periodicity in 
this special direction of 10-3 A. This is often called 
the ‘ identity period 

It may not be safe to say that the whole of the 
cellulose is composed of crystallites, but there is a 
strong temptation to assume that this is so. Cellu- 
lose is a multiple, as regards content, of the unit 
CgH^oOg, as we have seen reason to suppose that 
this unit forms a ring which is the basis of the 
structure. The X-rays do not suggest the presence 
of a second structure, having any real difference 
from the first : and we suppose, therefore, that the 
ring structure pervades the mass. When the X-ray 
methods become more reliable in the matter of 
measuring the intensities of the reflection due to 
a given weight of the substance, in comparison with 
other substances of similar and known structure, 
we shall be able no doubt to answer this question 
conclusively. 

COMPAKTSON OF THE CHEMICAL AND X-HAY 
Analyses. 

We now return to the results of the chemical 
examination of cellulose and ask how our new re- 
sults harmonise therewith. As regards the first two 
deductions stated above, there can of course be no 
contradiction : we have simply obtained some 
additional information on the matter of structure. 
But the third deduction is of rather a different 


nature. If chemistrj^ has suggested a special 
arrangement of the atoms, it must show a reason 
for the periodicity that has been discovered. Now 
the X-rays have shown us that atoms of carbon and 
oxygen, when built into the regular structure of 
crystals, can be said to have dimensions. They do 
not behave so simply as to warrant our thinking of 
them as hard spheres. But when the state of com- 
bination of two atoms is known, the distance apart 
of their centres can be stated within limits so close 
as to give a determining value to estimates of 
structure. 

We know' that two carbon atoms bound together 
in that strong fashion, which is sometimes described 
as due to the exercise of principle valencies, and is 
found in diamond, graphite, benzene, hydrocarbons, 
and the like, are at a distance of very nearly 1-5 A. 
from one another, centre to centre. We are not 
quite so sure of the value of the similar distance in 
the case of oxygen and carbon. But from parallel 
cases in calcite and elsewhere we can safely assume 
that it is about 1*2 A. In Fig. 2, due to Mark, an 
attempt is made to apply these known distances to 
the determination of the dimensions of the cello - 
biose double ring. There is naturally some uncer- 
tainty about it because the form of the ring is not 
yet known accurately. Moreover, the way in which 
the oxygen bridge is fitted in, while by no means 
devised ad hoc, can only be assumed from analogy 
with somewhat similar cases in other crystals. 

The length of the double ring comes out at 
10'3 A, agreeing wdth the X-ray results. Notwith- 
standing all its possibilites of error, such a coin- 
cidence is most strildng. It certainly supports 
excellently the idea that cellulose is essentially a 
long chain compound in which the glucose rings 
form the successive links, being attached to one 
another by oxygen bridges as shown in Fig. 2. 
According to Haworth (“ Sugars ”, p. 84) the unit 
that is constantly repeated is formed of tw'o rings 
or finks, nob of one, which means that the links 
differ from one another alternately. A difference 
of this kind is shown in Mark’s figure : the oxygen 
bridges lie, it will be observed, alternately on one 
side and on the other of the principal plane of the 
molecule. There is an imperfect repetition of the 
pattern at each link, and a perfect repetition a;t 
each second link. It is known that such a condition 
should manifest itself in the X-ray diagram by the 
weakness of the spots in the first, third, and odd 
numbered hyperboliB as compared with the 
strength of the spots in the even numbered. The 
effect may wnar off in the hyperbolae of high 
number. The weakness of the first cellulose 
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hyperbola as compared with the second is very 
obviotis. 

Thus the X-ray evidence is certainly, so far, in 
favour of the conception of cellulose as formed of 
chains of glucose rings. Throughout the whole 
length of the chain the bonds are of the strong t3rpe 
such as are found in diamond. The conception 
has been put forward before (Herzog, Zeit, ang, 
Chem,, 34, 385; 1921. Polanyi, Naturwiss., 288, 
1921), though by no means accepted. It is 
described, for example, in Haworth’s “Sugars”. 
The American botanist Sponsler, who has also 
used X-ray methods, has maintained it (“Colloid 
Symposium Monograph”, 1926). In particular, 
H. Mark has argued strongly in favour of it, and 
has supported his views by much experimental re- 
search. Nevertheless, there are cellulose chemists 
to whom the idea does not appeal : Trogus and 
Hess, for example, have argued against it quite 
recently. 

If we try to estimate the value of such evidence 
as this, and of much more that will presently be 
considered, we must recognise that it is not fully 
decisive. On one hand, there are many factors 
which are not fully understood ; on the other, 
the X-ray analysis is clearly far from its full develop- 
ment and does not yet handle its problems with 
the assurance of long experience. But even now 
the X-ray evidence has a distinct value : it may be 
expected to be worth much more in the future. In 
this particular case, it is satisfactory to prove a 
periodicity which a very interesting and promising 
theory of cellulose would lead us to expect. 

The Unit oe Pattebn of Cellueose. 

The diagram has obviously more to tell us than 
the value of the one periodicity we have been con- 
sidering. The positions of the separate spots have 
information to give which goes far to determine the 
form and dimensions of the 
unit of pattern. Suppose 
the unit to be represented 
by the rhomboidal cell in 
Fig. 6. The implication of 
the ‘cell’ is that if we 
moved our point of view 
in the crystal from 0 to A 
or to B ox to (7, we should 
not be able to detect the 
change. Suppose that OB 
is the periodicity we have found, which we dis- 
tinguish by writing 10*3 alongside. All the other 
dimensions of the cell have yet to be found. 

Every spot on the equator is made by a set of 


planes to which OB is parallel. For example, the 
set of planes of which the planes OBJ) A and 
CGFE are consecutive members, contribute one 
spot to the equator row, and the position of the 
spot on the diagram gives us the perpendicular 
distance between the two faces mentioned. So 
also for the pair OBGG and ADFE. We may pick 
out two spots on the equator and decide, as we 
can with certain limitations which need not be 
discussed here, that we will make the planes to 
which these spots belong the faces of the unit cell. 
But the diagram does not tell us directly what 
angle these faces make with each other. If we 
had a single crystal instead of a multitude we 
should have no difficulty, because we should make 
a variety of diagrams by revolving the crystal about 
at least two other directions, such as OA and OC. 
It is this lack of the single crystal that most con- 
tributes to the difficulty of our task. 

Nevertheless, we are not without means which 
will guide us indirectly if less certainly to a con- 
clusion. To begin with, the general appearance 
of the diagram considered in comparison with 
others of like origin suggests strongly that the 
crystal is nearly if not quite monocHnic. In other 
words, the direction of periodicity OA and OC are 
nearly if not quite perpendicular to OB, We may 
safely assume for the present that they are so. For 
brevity’s sake I do not argue this out in full. If 
this is assumed, we have but one unknown left, 
namely, the angle between OA and OG. To find it 
we have the perpendiculars from A on OG and 
from G on OA, Also a definite assumption vdll 
carry with it the positions of ail the other spots on 
the diagram, and though this is not so liberal in 
fresh information as it sounds, yet on the whole 
the determination of the angle is restricted to one 
or two very distinct possibilities. 

Much argument has been spent on the final 
choice. It appears that all the details of the dia- 
gram are well satisfied if it is assumed that OA — 
8*35 A., OU = 7*9 A., and the angle UOA=8r 
nearly. We have already determined OB to be 
10*3 (Mark and Meyer, Zeit, Pliys. Ghem,, 2, 115 ; 
Andress, Zeit. Phys. Chem., 2, 380). 

An approximate knowledge of the specific 
gravity of cellulose is enough to show that this cell 
contains four of the (CgHioOg) groups. 

Our picture is now taking shape. We picture 
these long chains as arranged parallel to OB 
(Figs 6). If the axis of one chain lies along OB, the 
axes of exactly similar chains lie along AD, EF, and 
GG. Such an arrangement places the matter of 
two glucose rings within the six walls of the cell, 
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thus accounting for two out of the four rings. 
Here calculations based on the relative intensities 
of various spots come to our aid, and in a manner 
which can be found in accounts of X-rays methods, 
tell us that there is a chain in the middle of the 
cell, passing approximately through the centres of 
the faces OAEC and BDFG. This accounts for the 
other two rings. 

The Ceystallites. 

We must think, therefore, of the crystallite as 
composed of these long chains laid side by side like 
a bundle of sticks. This prompts us to consider 
next the manner in which the 
sticks are held together. 

Now there is an obvious differ- 
ence between the forces that bind 
together the links in each chain, 
and those that bind together the 
chains themselves. The former 
are relatively very strong, all of 
them being of the nature of 
those that are found in diamond. 

But the latter are due to the mutual action 
of carbon atoms the primary valencies of which 
are satisfied by attachments of hydrogens and 
of hydroxyl groups. They are more of the nature 
of the forces that bind molecule to molecule in 
organic crystals like naphthalene. When naphtha- 
lene melts or sublimes, its molecules are separated 
and these secondary valencies are snapped. But 
the work to be done is very small in comparison 
with that which is required to snap the primary 
valencies in the molecule itseK. There are no 
hydroxyl groups in naphthalene, so that the second- 



Fia. 7. — Skeleton diagram showing the relative positions of the chains. 
(From Mark and Meyer, Chem,, 2, 122 ; 1929.) 

ary forces are not so large as those we may expect 
to find in our present case. But still there must 
be a very great difference between the forces within 
the chain and those from chain to chain. 

We find internal evidence in the structure of our 


model which is entirely in sympathy with this view. 
While the centre to centre distance of carbon atoms 
bound by primary valencies is nearly T5 A., the 
distance of closest approach of carbon atoms 
belonging to different molecules is about 3*5 A. 
In graphite, for example, the layers are separ- 
ated by a distance of 3*41 A. In naphthalene, 
the corresponding distance is about 3-5 A. ; in 
the fatty acids it is the same. If we consider the 
cellulose model, we see that some such distance 
must be assumed here also. Otherwise, the chains 
would not come into contact with each other ; 
they would not fill up the volume. For example, 


the model shows the planes of the ring lying 
mainly in the ah and parallel planes, as in 
Fig. 7, due to Mark and Meyer {Zeit, phys, Chem,, 
2, 122 ; 1929). The reflection from this set of 
planes is by far the strongest on the diagram, 
which is indeed a very important guide to the 
construction of the model. The distance from 
plane to plane is 3-95 A., which fits in very well with 
hypothesis. 

Temperature Effects. 

A certain measure of confirmation comes from a 
different quarter. The coefficient of expansion of 
diamond with temperature is exceedingly small. 
In the case of graphite it is very small in the plane 
of the sheets, but many times greater at right 
angles thereto (Backhurst, Proc, Moy, 8oc,, 102, 
340; 1922). In other words, the sheets do not 
stretch as the temperature rises, but draw apart 
from each other. 

It is to be remembered that a comparison of 
X-ray diagrams at different temperatures shows 
the expansion coefficients in every direction in a 
crystal. This is possible even when the crystal is 
microscopically invisible, though the accuracy 
is not so great as when we have a single perfect 
crystal that can be handled. 

The observations on diamond and graphite sug- 
gest strongly that the strong carbon bonds in 
diamond and graphite stretch or contract very 
little with changes of temperature, while in the 
case of the weak bond in graphite there is a very 



Fia. 8. — X-ray photographs of a paraffin, CigHio, at the ordinary temperature (A), and at 
the temperature of liquid air (B). (Dr. A. Muller.) The lines in the centre are due to 
the various orders of reflection by the long spacing, which is actually the length of the 
carbon chain. These are in the same positions in the two photographs. But certain 
lines farther out are due to the sideways spacings of the chains, and these are con- 
siderably shifted by the change in temperature. 
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appreciable alteration in the centre to centre dis- 

tanee. 

The point is further illustrated hy an effective 
experiment due to Br. Muller. A comparison of 
the two photographs in Fig. 8 shows that tempera- 
ture affects the length of a carbon chain far less 
than the distance that separates the chains from 
one another. 

No doubt the changes in form which a crystal 
experiences when the temperature is varied are 
often complicated and are difficult to interpret. 
But in these simple cases it seems clear that we 
are observing a difference in the reaction of primary 
and secondary valencies. 

We might certainly expect very little change in 
the dimensions along the cellulose chain when the 
temperature is lowered to that of liquid air. This 
is exactly what Mark and Meyer have found {Zeit, 
phys. Chem., 2, 127), But there is a considerable 
change in other directions. 






Meroerisation. 

The process known as mercerisation, so very inter- 
esting from the scientific point of view, and so im- 
portant industrially, produces notable changes in 
the X-ray diagram. Yet so many of the original 
features remain that the new structure is obviously 
to be regarded as a modification of the old. Most 
important is the fact that there is no change in the 
dimensions of the separ- 

I ] I I [ I ate links of the chain. 

Andress (Zeit, phys. 
Chem. 4, 190) has shown 
that the new diagram 
can be fully explained 
if the sideways rela- 
tions of the chains with 
respect to each other 
are somewhat varied, 
in the manner depicted in Figs. 9 and 10. The new 
arrangement is regarded as that of the stable form 
of the crystal, the older as the metastable. 

The permanence of the identity period along the 
chain, and therefore of the chain itself, survives not 
only a physical alteration such as mercerisation, but 
also various chemical changes. For example, there 
are forms of trimethylcellulose, of acetyl-cellulose, 
and of nitrocellulose, wyhich are crystalline, are of 
the same general form as cellulose itself, and have 
the same periodicity of 10*3 in the direction. 
In other directions there are great changes ; clearly 
the introduction of new atomic groups between the 
chains must push them apart, though there may be I 


Fig. 9.— General disposition of the 
cellulose chains, looking along 
the c axis, - 


no change in the chains lengthways. When by 
chemical means the stranger atoms have been taken 
away again, the original X-ray diagram of cellulose 
is restored ; except that in some cases, depending 
on the nature of the treatment, the diagram of the 
recovered material is that of mercerised cellulose. 

There are, however, other examples of cellulose 
derivatives which show a more radical change as 
the result of chemical action. Another form of 
nitrocellulose shows, according to Mark, an identity 
period of 25 A. ; and 15 A. has been found in an 
acetylcellulose and a cuproamine cellulose. 

So, in general, the chain seems to retain its nature 
even when subjected to wide changes of temperature 
and to many 
chemical pro- 
cesses. All this is 
in entire accord 
with the concep- 
tion of the chain of 
glucose rings tied 
together through 
its whole length 
by strong bonds 
resembling those 
of diamond : a 
conception encouraged by the studies of the sugar 
chemists and no-w su^^ported by the X-ray evidence. 
By sideways bonds the chains are tied together into 
bundles or micelles, and when the chains are long 
enough these sideways bonds, though individually 
far weaker than the others and more susceptible to 
ph^j'sical and chemical action, will be strong enough 
to hold the bundle together as a definite element in 
the structure of the cellulose. The process of the 
stretching and recovery from strain which fibres 
show in different degrees and ways, ow'e their many 
complications to the varied possibilities of gradual 
alterations in the alinement of the micelles, of their 
sliding past each other, of their partial recoveries, 
of their hysteresis, of their final partings when the 
strain is too great. But these properties of fibre are 
fully treated in other places. 

In fine, we have a striking and in some respects a 
very simple picture. A particular form of atomic 
combination has been chosen by Nature to be the 
basis of all plant structure, and in its essential 
structure it already embodies the fibre principle. 
The X-ray analysis at least supports and gives some 
precision to views as to structure which have already 
been suggested. There are great possibilities of 
improvement in the X-ray methods ; and it may 
well be that before long their pronouncements will 
be much more definite. 



Fig. 10. — General disposition of the chains 
in mercerised cellulose, looking along 
the c axis. 
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the following passage in coiicluding a short review 
of the work' (Nature, Dec. 18, 1926): The 

striking similarity established by Meyerhof between 
the changes of carbohydrates in muscle and in the 
yeast cell is seen to be much closer than has been 
believed. The remarkable phenomena accompany- 
ing alcoholic fermentation are now duplicated in 
the case of lactic acid |)roduction, and it may 
reasonably be expected that most of the fermenta- 
tive decompositions of the sugars ■will be found to 
be initiated in a similar manner.’’ 

Direct proof is still wanting in many cases, but 
some instances are known among bacteria ( Virtanen) , 
moulds (Euler and Kullberg), and higher plants 
(Ivanoff, Bodnar). It is not too much to say that 
the fundamental biological mode of attack on 
carbohydrates is that revealed by the study of 
alcoholic fermentation. 

Ossification. 

Another biochemical function of the hexose- 
phosphates which is shared by other hydrolysable 
phosphoric esters is that of a potential source of 
phosphate ions. I am happy to say that one of 
the most beautiful and important developments of 
this idea has been worked out quite independently 
at the Lister Institute by Dr. Robison as a direct 


consequence of liis work on the hexosemonophos- 
phate of yeast juice. During my investigation 
of the hexosemonophosphoric acid isolated from 
the products of fermentation ”, he said {Biocliem. 
J., 17, 286 ; 1923), “ the hydrolysis of the ester by 
enzymes was studied. In some experiments in 
which the readily soluble calcium and barium salts 
were used as substrates, the progress of the hydro- 
lysis 'v^^as shown by the formation of a precipitate 
of sparingly soluble calcium or barium phosphate 
CgHiiOsPO^Ca + H20->CeHi206 + CaHP 04 . 

The formation of this precipitate suggested to 
me the query whether some such reaction might 
conceivably be concerned in the deposition of 
calcium phosphate during the formation of bone 
in the animal body. In the first place I sought for 
an enzyme capable of effecting hydrolysis in the 
bones of growing animals.” 

The search was successful, a bone phosphatase ’ 
was found in the ossifying cartilage of young 
animals and a series of interesting and important 
investigations has followed, as a result of which I 
have little doubt that their author is on the high- 
way to the biochemical explanation of the process 
of ossification — a good instance of the far-reaching 
and unexpected results flowing from observations 
made for quite a difierent purpose. 


Obituary. 


Prof. J. M. Duncan Scott. 

D r. JAMES MATTHEWS DUNCAN SCOTT, 
professor of physiology in the University of 
Saskatchewan, died at Saskatoon on Jan. 28 last. 
Prof. Duncan Scott’s career as a physiologist was a 
relatively short one. After taking an arts degree 
at St. Andrews, and qualifying in medicine with 
honours at Edinburgh, he joined the forces during 
the War and served in Egypt. At the conclusion of 
the War he suffered ill health for some years, owing 
to a troublesome frontal sinus infection which neces- 
sitated surgical intervention. 

After practising for a time in South Africa, 
Duncan Scott felt called to undertake scientific 
work, which had always had a strong attraction 
for him, and in 1921 he proceeded to Cambridge, 
where he held a John Lucas Walker Studentship 
for research in pathology. His work at Cambridge 
was largely concerned with the regeneration of the 
red blood cells in ansemia. Becoming interested 
in physiology, and particularly in the teaching of 
it, he obtained in 1924 a teaching post at St. 
Bartholomew’s Medical College as junior demon- 
strator, and afterwards became lecturer in physio- 
logy. There he continued some investigations 
which had been commenced at Cambridge in 
collaboration with Dr. Ffrangcon Roberts, on the 
situation and connexions of vagal and vasomotor 
centres in the medulla. This work he prosecuted 
with great assiduity and considerable skill, as a 
research scholar of the British Medical Association. 
As an outcome of his teaching work he also became 
interested in the physical chemistry of colloids, 
and held highly original, though not generally 
acceptable, views on that subject. 


In 1926, Duncan Scott was invited to the Uni- 
versity of Saskatchewan to occupy the newly 
created chair of physiology. This was an oppor- 
tunity for the display of those fine qualities of 
orderliness and s-trict classification which had 
always characterised Duncan Scott. Before leav- 
ing England and proceeding to found and equip 
a physiological laboratory under conditions of 
relative isolation, he prepared a list, accurately 
classified down to the smallest detail, of every 
article which would be required in such a laboratory. 
He regarded his work there in a pioneering spirit, 
and as a field of high endeavour ; he was, on the 
whole, w^ell gratified wdth the results which came 
out of it so far as the organisation of the department 
was concerned. The duties of organisation and 
teaching naturally distracted him temporarily 
from his research work, though he never entirely 
lost touch with this, and when at the annual 
Physiological Congress at Boston in 1929, at which 
he gave two demonstrations, he expressed the 
opinion that the first labours of organisation had 
now been definitely completed, and would, he 
hoped, leave him free to continue his research wmrk. 

The passing of so courteous a colleague and of 
so keen a teacher and investigator will leave a gap 
among the physiologists of two continents. Dr. 
Dimcan Scott leaves behind him a widow and three 
sons, to whom all his friends will extend their 
warmest sympathj^ 


Mr. E. W. Dootson, 

Mr. Frederick William Dootson, who died in 
Cambridge on Dec. 12, 1929, after a very shoi’t 
ilhaess, w^as born in Manchester on Aug. 10, 1863. 
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His long connexion with the University Chemical 
Laboratory at Cambridge dates from 1891, when 
he entered the University as an undergraduate at 
Fitzwilliam Hall. After graduating in the ISTatural 
Sciences Tripos, he attached himseK to Trinity 
Hall, and for manj^ years was a successful private 
tutor. He was also engaged in the teaching 'work 
of the Chemical Department, first as demonstrator 
and in later years as a University lecturer. 

In conjunction with the late W. J. Sell, Dootson 
published a paper on citrazinic acid, which was 
followed by a systematic series of investigations 
on the chlorine derivatives of pyridine. He also 
published papers on derivatives of acetone di- 
carboxyhc esters, in one of which he demonstrated 
a very simple method for transforming an aliphatic 
into a benzenoid compound. His last paper, 
published jointly with Dr. S. Chapman, was entitled 
“ A Note on Thermal Diffusion 

In later years, the gradual increase in his ad- 
ministrative duties drew Dootson a-v^ay from 
research. During the period of the War, however, 
he w’as occupied with experimental preparative 
work on various substances of national importance. 
His success as a teacher continued to the end ; 
indeed many generations of Cambridge students 
will remember with gratitude his kindly and 
unsparing help, and his friends among the teaching 
staff will mourn the loss of a congenial and gifted 
colleague. A. J. Berry. 


Dr. Donald H. A. Hutchinson. 

Dr. Donald H. A. Hutchinson, a master of the 
art of photomicrography, died of cancer on Feb. 1, 
at the age of fifty-six years. An ardent naturalist 
all his life, he concerned himself latterly with the 
photography of living microscopic animals by 
means of both still and moving pictures. Many 
will remember the remarkable films of protozoan 
life which he exhibited at the Zoological Society 
of London in 1924 and at the British Association 
meeting at Oxford in 1926 ; but only his intimate 


friends will know of the amount of his work and 
of the patience and ingenuity with which it was 
achieved. It was work carried out in the spare 
moments of a busy general practice. He never 
sought publicity, but hoped eventually to produce 
an atlas of photographs of as many kinds of pro- 
tozoa as possible. He was always trying to get 
better and still better results. 

A few of Dr. Hutchinson’s photographs have 
recently been published in The Science of Life ”, 
but there remain a large number of magnificent 
studies which have been seen by only a few. The 
writer of this brief notice, who, during a few years 
at Low^estoft, spent many wonderful evenings in 
Dr, Hutchinson’s laboratory, intends to publish a 
volume of his photographs and some of the more 
interesting sections of his films ; he believes that 
they will be of great value to students of animal 
life, and in addition a source of inspiration to 
workers in the field of photomicrography. 


We regret to announce the followdng deaths : 

Dr. F. Arnali, head of the Department of Pure and 
Applied Chemistry at the Cardiff Technical College > 
whose interest w^as mainly in organic chemistry, on 
Feb. 7, aged thirty -four years. 

Sir William Atkinson, I.S.O., formerly Divisional 
Inspector of Mines, Home Office, a past-president and 
honorary member of the North Staffordshire Institute 
of Mining Engineers, on Feb. 15, aged seventy-nine 
years. 

Dr. G. G. Chisholm, formerly reader in geography 
in the University of Edinburgh and secretary of the 
Royal Scottish Geographical Society from 1910 until 
1925, on Feb. 9, aged seventy-nine years. 

Prof. Felix M. Exner, director of the Zentralanstalt 
fiir Meteorologie und Geodynamik and professor of 
terrestrial physics in the University of Vienna, who 
was an honorary member of the Royal Meteorological 
Society, on Feb. 7, aged fifty-three years. 

Mr. A. A. Campbell Swinton, P.R.S., known for his 
pioneer work on X-rays and radio commmiication, on 
Feb. 19, aged sixty-six years. 


News and Views. 


The problem of the structure of cellulose is one 
which jhas not only a fascination for the organic 
chemist but is also of the greatest importance in many 
industrial processes. The method of X-ray crystal 
analysis has been applied to supplement the older 
chemical methods, and the results of this work were 
set out by Sir William Bragg in a recent discourse at 
the Royal Institution which we are glad to be able 
to print as a supplement to this issue of Nature. 
X-rays have gone far to confirm modern views of the 
structure of cellulose and have succeeded in shedding 
new light on some aspects of the problem. It has 
been shown, for example, that cellulose contains large 
numbers of small crystals which tend so to arrange 
themselves that they have one direction in common. 
The outward sign of this selective orientation is the 
fibrous nature of the material. In the direction of 
length of the fibre it is found that the atomic pattern 
repeats itself every 10*3 A. The other dimensions of 
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the crystal cell are less certain, but the evidence is 
consistent with the values of 7*9 A. and 8*35 A. at 
84° to each other and perpendicular to the fibre axis. 
Such a cell contains the substance of four 
groups. Along the fibre direction there are chains of 
glucose rings (five carbons and one oxygen) linked 
together by oxygen atoms, the pattern repeating itself 
identically after every two rings, the length of which 
is 10*3 A. One such chain starts from each corner 
and one from the centre of the base of the crystal cell* 

The structure of cellulose suggested by the X-ray 
examination throws light on its physical and chemical 
behaviour. The atoms forming the chains of glucose 
rings along the fibres are very tightly linked togetiier, 
while the chains are joined sideways by much weaker 
bonds due to the hydroxyl groups attached to the 
ring atoms. The cellulose micelle resembles a bundle 
of sticks, each stick strong in itself but loosely at- 
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tacheci to its neighbours. The atomic arrangements 
and dimensions of the cell can be altered by physical 
and chemical means, but there is a strong tendency 
for the chains which lie along the axis of the fibre to 
remain unchanged. The length of 10-3 A. in this 
direction is affected by temperature much less than 
are the other dimensions. Such a process as mercerisa- 
tion leaves the periodicity of 10*3 unaltered, and the 
change accompanying this process can be explained 
as due to a slewing round of the chains about the 
fibre axis. Many chemical derivatives such as nitro- 
cellulose and acetyl cellulose show also this charac- 
teristic 10-3 A. dimension, and the additional atoms 
introduced by the chemical actions result in an in- 
crease in the distance between adjacent chains. It is 
interesting to note that when such atoms are removed, 
the structure reverts sometimes to that of the original 
cellulose and sometimes to that characteristic of the 
mercerised material. 

The Comicil of the Royal Society, at its meeting 
on Feb. 20, recommended for election into the Society 
the following fifteen candidates : Herbert Stanley 
Allen, professor of natural philosophy. University of 
St. Andrews ; Edward Battersby Bailey, professor of 
geology ill the University of Glasgow ; Frederick T. 
Brooks, University lecturer in botany, Cambridge ; 
Paul Adrien Maurice Dirac, University lecturer in 
mathematics, Cambridge ; Harold Ward Dudley, 
chemist, National Institute for Medical Research, 
Hampstead ,* Charles Alfred Edwards, principal and 
professor of metallurgy, University College, Swansea ; 
Harry Eltringham, entomologist, Hope Collections, 
University of Oxford ; Charles Edward Inglis, pro- 
fessor of mechanism and applied mechanics. University 
of Cambridge; Harold Spencer Jones, H.M. Astro- 
nomer at the Cape of Good Hope ; Eric Keightley 
Rideal, lecturer in physical chemistry. University of 
Cambridge ; Robert Robison, assistant chemist, De- 
partment of Biochemistry, Lister Institute ; John 
Stephenson, formerly lecturer in zoology, University 
of Edinburgh ; George Paget Thomson, professor of 
natural philosophyj University of Aberdeen ; Charles 
Todd, Department of Experimental Pathology, 
National Institute for Medical Research ; William 
Whiteman Carlton Topley, professor of bacteriology 
and immxmology, London School of Hygiene and 
Tropical Medicine. 

On Feb. 19 an interesting lecture was delivered to 
the Royal Aeronautical Society by Prof. Walter 
Georgii of Darmstadt and Mr. Fritz Stamer on “ Ten 
Years’ Gliding and Soaring in Germany”, and on 
The Flying School at M^asserkuppe”. The post -War 
restrictions on the use of power units for aircraft in 
Germany turned the attention of the younger genera- 
tion in 1920 towards gliding as a substitute. Since 
this form of flight depends on the use of slowly rising 
currents in the air, a practical glider is chiefly charac- 
terised by its small vertical component of velocity. This 
is effected by reducing the total resistance, and the 
wing loading. Thus a large span of good aspect ratio is 
adopted in order to give a small induced resistance. 
The body is closed and cantilever construction is used 
in order that there shall be no external bracing. 
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Launching is done by the usual method with, a rubber 
cable, and the starting carriage is dropped. In prac- 
tice, in designing for low resistance, the structural 
weight is increased to a restricted degree and the 
result is to produce a medium heavy glider, with a 
margin of strength for high performance and for flying 
in gusty weather. The additional weight gives greater 
air speed required for progress against strong winds 
and for passing rapidly through unfavourable belts of 
down winds. For long distance soaring flight, a light 
compass and a Pitot tube are carried ; but in research 
flights pressure gauges, inclinometers, and meteoro- 
graphs are carried for recording air conditions. 

The first impetus to gliding in Germany was given 
by W. Klemperer in 1920, when he attained a glide of 
2 minutes 22 seconds duration, traversing a distance 
of 1830 metres. Progress came rapidly. By 1922 
gliding flights lasting more than one hour were 
attained. Hentzen actually reached an altitude of 
350 metres, remaining aloft for 3 hours 10 minutes. 
Schultz, at Rossitten in 1924, recorded a flight lasting 
8 hours 24 minutes ; and in 1925, 14 hours 7 minutes. 
This record was beaten in 1929 by Dinort with 
14 hours 43 minutes. It is characteristic of these 
flights that the best course between any two points 
is not necessarily the straightest, but may involve 
long detours in reaching up -wind areas and lengthy 
soaring over a particular region to gain sufficient 
height. The pilot, in fact, must fly on sound topo- 
graphical and meteorological information. 

The Essex Field Club commemorated the fiftieth 
anniversary of its foundation by a gathering on Feb. 
22, held in the Great Hall of the Mmiicipal College, 
Stratford. Among those who were present at the 
function were Lieut. -Col. Sir David Prain (president- 
elect of the Club), Sir Arthur Smith Woodward, Sir 
William Lister, Sir Henry Miers, Sir R. Armstrong- 
Jones, Prof. J. W. Gregory, Prof. E. J. Salisbury, 
Prof. A. G. Green, Mr. Reginald Smith, Mr. J. Rams- 
bottom, and Mr. Arthur Cotton. The Mayor of West 
Ham and the president of the Club, Mr. D. J. Scour- 
field, jointly received the guests and in turn welcomed 
them to the function. Speeches were made by the 
Right Hon. Frances, Countess of Warwick, who made 
an eloquent appeal that the modern desecration of 
the countryside by petrol-pumps and the like should 
be stopped by legislation ; by Brigadier- General Colvin, 
Lord Lieutenant of Essex, by Sir Henry Miers, by 
Sir Arthur Smith Woodward, and by Sir David Prain, 
each referring to those aspects of the Club’s activities 
with which he was personally acquainted. During 
the evening a conversazione was held, when there 
were many interesting exhibits of natural history 
objects and prehistoric relics, and an extensive series 
of topograj3hical photographs and prints of Essex 
localities. Lantern lectures were given by Mr. William 
Glegg on “ Some Features of Essex Bird-Life ”, and 
by Mr. S. Hazzledine Warren on “The Land of 
Lyonesse in Essex ”, which were well attended. Music 
was provided by a trio of ladies. The Club’s Museum, 
which adjoins the College, was closed to the general 
public on the occasion, and was inspected by the 
guests during the evening. 
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The latest discoveries in. the Antarctic, reported in 
the Times are the result of the Norwegian expedition 
in the Norvegia. Working westward from their dis- 
coveiies of land adjoining Enderby Land, the Nor- 
wegians discovered a shallow bank, named after the 
ship, in about lat. 67"^ S., long. 32° E. Bad weather and 
hea\’y ice made it impossible to find land which cer- 
tainly must exist to the south. The Norvegia therefore 
stood south-west, and in lat. 71° S., long. 12° 29' W., 
sighted a long chain of icebergs aground, and to the 
south of them shallow water extending to new land. 
The north-west point of this land is in lat. 71° 26' S., 
long. 11° Sl'W. From an aeroplane Oapt. Riiser 
Larsen and Capt. Luetzow Holm charted this land for 
a few miles and saw it extending to the south-west. 
Part of the coast appears to be free from ice and part 
is faced by an ice cliff. No peaks showed above the 
ice of the interior. This new land is clearly an ex- 
tension of Coats Land, which Dr. W. S. Bruce dis- 
covered a little farther to the south-west in 1904. 
There is little doubt that it is continuous with Enderby 
Land in the east. 

At a meeting of the Royal Society of Edinburgh on 
Feb. 17, Prof. Carl Stormer, of Oslo, delivered an 
address entitled “ Do the Wireless Echoes of Long 
Delay come from Space outside the Moon’s Orbit ? ” 
Prof. Stormer mentioned first his mathematical re- 
searches on the aurora made in 1904, which gave 
among other things the result that streams of electrons 
sent out from the sun towards the earth could not 
penetrate into a certain definite region. This region 
has the form of a tore or anchor-ring which may be 
obtained by rotating an oval, which touches the earth’s 
magnetic axis in its centre, round this axis. This will 
be familiar to the readers of Natube from two letters 
published in November 1928 and January 1929. 
Prof. Stermer then gave an account of the observa- 
tions of long-delayed wireless echoes made in Norway, 
England, and Scotland, and especially by a French 
expedition to observe the solar eclipse in Indo-China 
in May 1929, where about two thousand echoes were 
observed, some of them coming 30 seconds after the 
signal with one-third of its strength. These echoes 
are explained by reflection of the wireless waves from 
currents and surfaces of electrons at the boundary or 
outside the above - mentioned toroidal region, and 
corresponding to distances from the earth several 
times as great as the moon’s distance. Prof. P. O. 
Pedersen’s reasons for adopting this explanation were 
also referred to. 

In his Friday evening discourse, delivered at The 
Royal Institution on Feb. 21 on “ Principles of Plant 
Breeding”, Mr. J. B. S. Haldane said that the very 
numerous types of Primula> sinensis in cultivation, 
including the new giant species or subspecies which 
is practically sterile with the ancestral form, have all 
arisen in cultivation in the last century. They are 
determined by combinations of Mendelian genes, of 
which about thirty are known. These have varied 
suddenly and spontaneously. The laws governing 
their assortment in the progeny of hybrids are simple, 
but the result of new combinations is often unex- 
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pected. Thus, on dark-stemmed plants, flowers which 
were expected to be a uniform blue proved to be 
mottled. By the application of Mendelism the estab- 
lishment of new races is greatly simplified, but, for the 
production of a first-rate horticultural variety, selec- 
tion is still needed. The laws of inheritance in the 
giant subspecies, which has twice the original chromo- 
some number, are more complicated than those 
enunciated by Mendel, and lead to quite different 
practical consequences. A failure to realise these 
consequences has handicapped the practical breeder. 
The application of these principles to other plants was 
briefly considered. 

A HOVEL use of the mobility of I’adio communication 
will shortly be put into operation by the Egyptian State 
Telegraph Department. Six radio sets mounted on 
three motor lorries have been ordered from the Marconi 
Company. These sets are to be used as stations hi 
areas not supplied by the land telegraph and telephone 
system. This enables any place in a wide range of 
country on both sides of the Nile to be linked up at 
very short notice with the main telegraph system. 
The motor lorries are of the six wheel type fitted with 
caterpillar attachments so that they will be equally 
mobile on hard or soft sand. Each lorry will carry a 
medium- wave half kilowatt telephone transmitter and 
a small portable short-wave transmitter the power of 
which is a hundred watts. The aerials are suspended 
from 70 ft. portable masts. Medium waves having 
lengths ranging from 600 metres to 2150 metres will be 
used, and also short waves having lengths ranging 
from 20 metres to 50 metres. Egypt is a country in 
which, apart from the Delta, the tovms and cities with 
their connecting railway and telegraph commimiea- 
tions lie along a narrow strip of land bordering the 
Nile, with large areas of thinly populated or desert 
coxmtry on either side. In these circumstances, these 
mobile radio stations should prove of value in provid- 
ing extensions of the system either periodically as a 
regular service or in times of emergency. 

Engineer Rear-Admiral W. S. Hill read a paper 
on powdered coal for ship propulsion to the North- 
East Coast Institution of Engineers and Shipbuilders 
on Feb. 21, giving a review of the general position 
regarding the introduction of the use of pulverised 
coal afloat. Particulars were given of some sixteen 
British and foreign vessels in which the boilers have 
been converted from hand firing to pulverised coal 
firing, or in which the boilers were originally fitted for 
burning pulverised coal. The advantages claimed for 
pulverised coal are that it leads to a saving of labour 
approaching that saved by oil-firing, that it improves 
the steaming of ships, and that there is a gain in overall 
efficiency. Much depends on the actual power used 
for pulverising. Two years ago, 25 h.p. per ton of coal 
milled was common ; this figure, however, has been 
reduced to 14, and in a new mill about to be fitted 
afloat to 8. The burners have now taken a secondary 
place to the mill. The general question of pulverised 
fuel burning, it may be added, is among the sub- 
jects now being investigated by the Fuel Research 
Board. 
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The Medical Research Council has appointed the 
following committee to advise upon the further in- 
vestigation of pulmonary silicosis and of other pul- 
monary conditions associated with the inhalation of 
dusts arising from industrial processes : Prof. Arthur 
J. Hall (Chairman) ; Dr. A. E. Barclay ; Mr. J. C. 
Bridge ; Prof. S. L. Cummins ; Prof. E. H. Kettle ; 
Dr. E. L. Middleton (Secretary) ; Prof. M. J. Stewart ; 
Dr. Cecil Wall. The Committee will survey the present 
state of knowledge, will advise the Cotmcil upon new 
lines of inquiry that may be profitably pursued, and 
will assist in the supervision of such investigations as 
it may be decided to initiate or support. The work 
will be directed particularly towards obtaining, in 
co-operation with the Factory Department of the 
Home Office, more accurate knowledge of the causes 
and diagnosis of silicosis and of other industrial pul- 
monary disorders. The need for better knowledge of 
these subjects has been emphasised by the recent 
Report of the Silicosis (Medical Arrangements) Com- 
mittee, the recommendations of which to the Secretary 
of State for extended research work have been referred 
to the Council by the Home Office. 

The second volume of the Transactions of the 
Seventh Congress of the Far Eastern Association of 
Tropical Medicine, held in British India in December 
1927, of which the first volume was referred to in 
our issue of Jime 22, 1929 (p. 954), has been issued 
(Calcutta : Thacker’s Press and Directories). It 
consists of 871 large pages, and comprises the pro- 
ceedings of Sections III. and IV. Nearly a hundred 
papers, with the discussions to which they gave 
rise, are recorded in full ; those of Section III. deal 
with plague, cholera, dysentery, sprue and intes- 
tinal infections, bacteriophage, leprosy, tuberculosis, 
and bacteriology ; while Section IV. was concerned 
with typhus -like diseases and leptospirss, etc., proto- 
zoology, and malaria in all its aspects. Malaria forms 
the subject of no fewer than thirty papers ; leprosy 
takes ten ; and five are concerned with the bacterio- 
phage, an ultra- virus parasitic on bacteria and pro- 
voking in them an extremely infectious disease which 
results in their destruction and solution. The whole 
volume is important for all who are concerned with 
the cure, and especially the prevention, of disease in 
the tropics, and much of it is of high interest to scien- 
tific workers on more general lines. , The volume is 
well printed and the general get-up excellent ; it is 
illustrated by numerous maps and charts, as well as 
by twenty-six plates, mostly in half-tone, the repro- 
ductions of photographs which show the character of 
certain areas in Lower Bengal in relation to the pre- 
valence of malaria being extremely good. The editor, 
Lieut. “Gol. J. Cunningham, is to be congratulated on 
the result of his labours. 

In the past, submarine cables have played an in- 
valuable part in submarine communications. Dntil, 
however, the advent of ‘ loaded ’ cables, their use for 
telephone communication was very restricted. Now- 
adays the distances which submarine telephone 
cables span are continually extending, and in a few 
years it seems probable that all the continents will be 
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interconnected by a submarine telephone network. 
We have received from Messrs. Siemens Brothers and 
Co., Ltd., of Woolwich, a volume giving interesting 
particulars of some of the loaded submarine telephone 
and telegraph cables which they have put down. In 
the early types of loaded cable the insulating material 
employed was gutta-percha, but the development of 
submarine telephony led to the replacement of this 
material by paper, the resistivity of which is much 
greater. A study of Heaviside’s theories led to the 
adoption of the continuously loaded cable. Com- 
mercial iron or silicon iron was used at first for the 
loading, but, as only low magnetising forces were ob- 
tainable, the increase in the speed was not great. The 
discovery of permalloy, one of the nickel iron group of 
alloys which after appropriate heat treatment develops 
a very high permeability at a very low magnetising 
force and shows practically no hysteresis loss, greatly 
improved the quality of the loading. It showed that 
submarine telephony over long distances was possible 
and greatly accelerated the speed at which submarine 
telegraph messages can be sent. For example, in the 
Fanning- Suva section of the Pacific cable, the speed 
has been increased to seven times that of the unloaded 
cable. Particulars are given of the Isle of Man, 
Anglo-French, Anglo -Belgian, and Anglo-Dutch sub- 
marine telephone cables. 

In connexion with the Shannon hydro-electric 
power station, it has been feared that the factories 
which will probably be built in the neighbourhood of 
Limerick will detract from the beauty of the west 
coast of Ireland. At present the station helps to 
supply electric power to Dublin, but without the 
steam stations in Dublin the hydro-electric power 
would be quite inadequate. To supply power to 
Dublin from the station 120 miles away is not econo- 
mical. In our opinion, the ’water power available on 
the Lifiey will sooner or later have to be harnessed 
for the benefit of Dublin, and possibly also the huge 
amount of peat available in the Bog of Alien will have 
to be utilised. The natural place to utilise the Shan- 
non power is along the west coast. As the population 
increases, it is necessary to provide houses and fac- 
tories for them, and many of the beauty spots will 
suffer. In Distribution, the journal of Henley’s Tele- 
graph Works, for February, an accoimt is given of the 
Cadbury-Fry-Pascall Ltd. factory which was built 
seven years ago at Claremont, Tasmania. The factory 
is built near the sea and is surrounded by picturesque 
mountains, including Mount Wellington. The buildings 
are lighted by more than 800 windows and the floor 
space is 120,000 square feet. A model garden village 
has been laid out for the workers, the cottages each 
containing two or three bedrooms and two sitting- 
rooms. Tennis courts, golf-links, and everything that 
human ingenuity can do has been done to make the 
workers contented. The 85 motors and 12,000 lights 
are supplied with power purchased from the hydro- 
electric system. Special shower baths and dressing- 
rooms are provided for the workers, and electric lifts 
transport passengers and materials to the upper 
floors. Whenever possible, x4ustralian raw material 
and machinery are used. There are many suitable 
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sites for similar factories within fifty miles of 

Limerick. 

In tlie second Rickman Godlee lecture delivered 
at University College, London, on ISTov. 7 last and 
recently published by the College, Viscount Grey 
. of Fallodon gave a charming account of “ Natural 
History, the Pleasure and Purpose of Observation”. 
In simple language, more expressive than technicali- 
ties could ever be, and with many touches of humour, 
he pointed out the need for accuracy and caution in 
observation, and at the same time the danger of 
sterility which lies in over-caution. His speech itself 
expressed his own pleasure in the study of Nature, 
and this he visualised as having four aspects : the 
pleasure in common things ; the pleasure in observing 
changes caused by the change of the seasons and the 
variety of light ; the pleasure of noting the recurrence 
of things which come round regularly, for which we 
have learned to care; and last, the interest in seeing 
something rare. The address (which has been pub- 
lished by the College at I 5 .) should become a text for 
the teacher of nature study in schools, for if nature 
study could but open the eyes and minds of youth to 
these beauties of sense and thought, it would fulfil its 
main purpose of adding to the fullness and happiness 
of life. 

Among recent accessions to the British Museum 
(Natural History) are six photographs of East African 
elephants taken by Mr. Marcuswell Maxwell and pre- 
sented by the proprietors of the Times, Of the collec- 
tion of birds purchased for the Museum, some 300 of 
them, of about eighty different species, were collected 
by Mr. G. L. Bates during a trip in 1928 in a j^art of the 
interior of West Africa through which no ornithologist 
has previously travelled. The Entomological Depart- 
ment has received a collection of 1362 tiger-beetles 
from all parts of the world, presented by Mr. H. E. 
Andrewes, and a collection of Coleoptera and Hymen- 
optera from the Algerian Sahara, numbering 1224 
specimens and including the types of several new 
species, from Dr. Ernst Hartert. The most interesting 
acquisitions to the Department of Geology are a com- 
plete Ichthyosaurus on a slab of Lower Lias limestone 
from Street, Somersetshire ; and a large collection of 
Permian echinoderms and brachiopods, Triassic am- 
monites, and Tertiary gastropods and lamellibranchs 
from the island of Timor. The collection of minerals 
has received gifts of three new species : bismutstanta- 
lite, from Uganda, from the Director of the Geological 
Survey of Uganda ; probertite, a borate mineral from 
California, from Prof. E. H. Profoert ; and larnite, 
from Larne, Go. Antrim, from Dr. C. B. Tilley. Recent 
acquisitions for the general library include Carlo 
Ruini’s “Anatomia and Medicina Equorum nova”, 2 
volumes, Franekfurt am Mayn, 1603 ; the astronomer 
Olof Peter Hiorter’s “ Almanach for skott-ahret ... 
1744 ”, an official Swedish almanack, about three inches 
square, with an article by Linnseus on Swedish plants, 
one of the only two copies known ; and a copy of the 
anonymous skit on monasteries by the great mineralo- 
gist, Baron Ignaz von Born, in the style of a Linnsean 
zoological dissertation, entitled “ Joannis Pliysiophili 
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Specimen Monachologise methodo Limieana Augustse 
Vindelicorum, 1783 ”, one of three copies known. 

Bahon Koi FimuiCHi, of Tokyo, has been elected 
an honorary member of the Institution of Civil 
Engineers. 

An earthquake was recorded at Kew Observatory 
on Feb. 23. The first impulse was received at 18 h. 
23 min. 50 sec. G.M.T. The epicentre was off the 
south , of Greece near lat. 37® N., long. 23° E. The 
shock was of about the same intensity as that which 
occurred on Feb. 14 in the same region and caused 
considerable damage in Greece and Crete. 

Pbof. W. E. Gibbs, Ramsay professor of chemical 
engineering at University College, London, will deliver 
an address before the Institution of Chemical En- 
gineers on “ The Formation and Growth of Crystals ”, 
in the rooms of the Geological Society, Burlington 
House, London, W.l, on Mar. 5, at 8 p.m. All who 
are interested in the subject are invited to attend. 

Recent promotions and transfers in the Colonial 
Agricultural and Forestry Services include the follow- 
ing : Mr. D. C. Edwards, agricultural instructor, 
Sierra Leone, to be agricultural officer, Kenya ; Mr. 
C. B. Taylor, superintendent, Agricultural Depart- 
ment, Nigeria, to be botanist, Nigeria ; Mr. D. B. 
Palmer and Mr. L. R. Swindells, to be produce in- 
spectors, Nigeria ; Mr. J. C. Rammell, assistant con- 
servator of forests, Kenya, to be senior assistant con- 
servator of forests, Kenya. 

At a meeting of the Geological Society of London, 
held on Feb. 21, the following officers and new' members 
of council were elected : President : Prof. E. J. Gar- 
wood ,* Secretaries : Mr. W. Campbell Smith and Prof. 
W. T. Gordon ,* Foreign Secretary : Sir Arthur Smith 
Woodward ; Treasurer : Mr, F. N. Ashcroft ; New 
Members of Council : Prof. P. G. H. Boswell, Prof. C. 
G. Culiis, Mr. J. F. N. Green, Sir Albert Ernest Kitson, 
and Dr. Bernard Smith. 

At the annual general meeting of the Quekett 
Microscopical Club, held on Feb. 11, the following 
officers and new members of the committee w’-ere 
elected: President: Mr. John Ramsbottom ; Hon, 
Treasurer : Mr. C. H. Bestow ; Hon. Secretary : Mr. 
W. S. Warton ; Hon, Reporter : Mr. A. Morley Jones ; 
Hon, Librarian : Mr. 0. S. Todd ; Hon. Curator : Mr, 
C. J. Sidwell ; Hon. Editor : Mr. W. S. Warton ; New 
Members of Committee : Mr. E. A. Robins, Mr. F. W. 
Chipps, Mr. J. J. Jackson, and Mr. C. Harvey. 

Applications are invited until Oct. 11 next from 
British subjects of either sex for the Smithson Re- 
search Fellowship, which has been established under 
the bequest of Mr. E. W. Smithson for research in 
natural science, with a view to the discovery of new 
laws and principles. Normally the research work of 
the holder of the fellowship will be carried out in the 
University of Cambridge. The appointment will be 
for four years in the first instance, with possible re- 
newals up to eight years. The yearly stipend for the 
first two years wdll be £800. Copies of the regulations 
governing the fellowship, and forms of application, 
may be obtained from the Assistant Secretary of the 
Royal Society, Burlington House, Piccadilly, W.L 
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A coMPBEHEisrsiVE and attractive tour of Great 
Britain and Northern Ireland has been arranged to 
follow the World Poultry Congress to be held at the 
Crystal Palace on July 22-30. The tour, which is 
limited exclusively to delegates, will extend from 
July 31 to Aug. 11, and has .been designed to combine 
a visit to places of interest to agriculturists in general 
and poultry farmers in particular, with a run through 
the beauty spots and historic centres of England, 
Scotland, Wales, and Ireland. The project has been 
assisted by the Irish Free State, which has organised 
a tour to be taken en route. Governments, munici- 
palities, and other bodies will entertain the visitors. 
The cost of the tour will be twenty -five guineas. 

The Ministry of Health has issued a memorandum 
on the treatment of tuberculosis {Memo. 131 B/T.), 
being an analysis of work done during the year 1928 
under the scheme of local authorities for the treatment 
of the disease. The returns include the death-rates 
from tuberculosis per million of population in different 
areas, which show considerable variations. The 
counties with the highest rates are Durham (1059) 
and Cornwall (1032), while Butland has the lowest 
(501). Of the county boroughs, South Shields has the 
highest rate (2135) and Southport the lowest (631). 
Gloucester and Canterbury, which might be expected 
to be very similar, have rates of 689 and 1235 respect- 
ively. Of Metropolitan boroughs, Hampstead has 
the lowest rate (536) and Finsbury the highest (1639), 
the City of London being second with 1537. The 
average rate for all England is 924. Another memo- 
randum (Memo. 146/T.) details changes necessi- 


tated by the Local Government Act, 1929, in the 
arrangements for the treatment of tuberculous ex- 
service men so far as chargeable to the Ministry of 

Pensions. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — An assist- 
ant bacteriologist in the Department of Pathology and 
Bacteriology of the University of Sheffield — The 
Registrar, The University, Sheffield (Mar. 3). A head 
of the Chemistry and Industrial Chemistry Depart- 
ment of the Cardiff Technical College — The Principal, 
Technical College, Cardiff (Mar. 8 ). A resident radio- 
logist at St. Bartholomew’s Hospital, Rochester— -The 
Secretary, St. Bartholomew’s Hospital, Rochester 
(Mar. 1 i ). A lecturer in mining subj ects at University 
College, Nottingham — The Registrar, University Col- 
lege, Nottingham (Mar. 15). A Montague Burton 
professor of industrial relations at the University 
College of South Wales and Monmouthshire — The 
Registrar, University College, Cardiff (Mar. 15). A 
chemist in the Cereal Division of the Experimental 
Farms Branch, Department of Agriculture, Canada — 
(Particulars and application forms from The Secretary, 
High Commissioner for Canada, Canada House, 
Trafalgar Square, S.W.l) The Secretary, Civil Service 
Commission, Ottawa, Canada (April 17). A pro- 
fessor of engineering at University College, Southamp- 
ton— The Registrar, University College, Southampton 
(April 22). An assistant professor of physiology and 
pharmacology in the University of Alberta — The 
Secretary to the Board of Governors, University of 
Alberta, Edmonton, Alberta. 
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New Comet 1930 a. — The first cometary discovery | 
of 1930 appears to have been made independently in 
two places : (1) by Mr. L. Peltier, at Delphos, Ohio ; 
and ( 2 ) by Drs. Schwassmann and Wachmann at 
Bergedorf. The following observations have come to 
hand from the I.A.U. Bureau, Copenhagen, the second 
being made by Prof, G. van Biesbroeck : 

U.T. E.A. lOSO'O. N. Decl. 1930-0. Place. 

Feb. 18d 22ii 29”^ *4 9t 4 OS .27 34^= 46' 11" Bergedorf 
20 4 19-9 9 22 38-93 40 21 55 Yerkes 

The magnitude was given as 10 on Feb. 18, and 11 on 
Feb. 20 . The deduced daily motion is - 13|- min.. 
North 4|-°. The comet is probably fairly near the 
earth, from its very rapid motion. Owing to its 
high north declination, it is observable throughout 
the night. Mr. Peltier was the co-discoverer with 
Mr. Wilk of Comet 1925 XL 

The following elements and ephemeris of Comet 
1930a, computed by Mr. J. P. Moller, Copenhagen, 
have been telegraphed by the I.A.U. Bureau : 

T 1930 Jan. 15-686 U.T. 
w 325° lO'l 

0 147 33ll930-0 

1 99 55 J 

log q 0-03655 

Ephemeeis eoe 0^ U.T. 

E.A. N.DecL 

Mar. 1. 7^ 52^ 58° 24' 

„ 5. 7 16 24 60 58 

„ 9. 6 56 0 62 24 
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Astro-Photography of the Future. — Dr. G. W. 
Ritchey contributes another article, in continuation 
of that referred to in Natueb of Feb. 1, p. 180, to 
U Illustration of Jan. 18. Several further photographs 
of nebulae, both diffuse and planetary, are beautifully 
reproduced; all except one of these (the obscure 
nebula south of i' Orionis, photographed by Duncan) 
are taken from his own plates obtained with the 
60-inch reflector at Mount Wilson Observatory. Dr. 
Ritchey gives a brief history of our knowledge of 
nebulae, and describes with a certain amount of detail 
the particular objects illustrated. It is not clear, he 
says, why the chief observatories of the world, which 
are richly endowed, and the principal institutions 
formed for the advancement of science, do not unite 
to establish a large photographic telescope at some 
carefully chosen, elevated, and unpopulated place, in 
latitude about 25° S., where the star clouds and 
nebulae of the Sagittarius region — ^which certainly 
form the most important and interesting part of the 
Milky Way and have been comparatively unexamined 
by powerful modern instruments owing to the 
situation of the latter in northern latitudes— could 
be effectively investigated. If some friend of astro- 
nomy would provide the fimds for such an under- 
taking, unsuspected and incredible discoveries would 
be made, to the great profit of science and education. 
The resources and possibilities of celestial photography 
have scarcely begim to be explored. Vital details have 
been almost totally neglected. When they are given 
the attention they deserve, a new celestial j>hotography 
will be born, and the results will be incomparably 
more useful and important for thinking humanity than 
those obtained up to the present. 
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Research Items. 


A Communal House on Little Andaman. — Tli© 
supplement to The Indian Antiquary for January is 
an instalment of Sir Richard Temple’s “ Remarks on 
the Andaman Islanders and their Country”, which 
consists of extracts from a report by Mr. P. Vaux 
on a reconnaissance in Little Andaman on Jan. 25— 
Feb. 4, 1902. Mr. Vaux had been detailed to operate 
against the Tarawa. This tribe lived in the then 
untouched forests of Little Andaman, and had not 
been brought under the control of the administration. 
They indulged in periodical raids, in which mxuder 
regularly played a part. Their exact location was 
not known, and they had proved both elusive and 
unapproachable. Shortly after the date of this 
report, another punitive expedition was successful 
in dealing with them, but Mr. Vaux was killed in the 
attack. In this extract he describes several camps 
of the Jaraw^a, empty when he reached them, and a 
large commimal house or camp, situated at the top 
of a steep hill, and approached by seven paths. It 
was in a clearing which had been carefully prepared. 
Several large trees had been felled, not only for 
space, but also to give outlook. Two of the entrances 
had sloping log platforms to serve as look-outs, and 
probably when the tribe was in residence (it left the 
camp for small hunting huts in the dry season) each 
entrance was guarded by similar platforms. The 
hut was roughly oval, being sixty feet by forty feet 
in dimension, with a circumference of fifty -four yards. 
Seven stout posts in the centre supported the roof, 
and from the top of the roof between these posts 
were 250 pigs’ skulls neatly fastened up in a basket. 
Below the skulls was a big fireplace, while rormd the 
walls were the smaller family fireplaces, probably a 
dozen in number when the hut was full. Each fire- 
place consisted of four stakes driven in the grotmd. 
About three feet from the ground a piece of matting 
fastened to the stakes formed a shelf for the meat. 
The thatching was decorated with hundreds of fan- 
like bunches of leaves, and honey pots, baskets, 
unstrung bows, leaf water- vessels, etc., hung from 
the roof . 

A Statistical Measure of Civilisation. — Dr. R. M. 
Harper, in an article on some demographic character- 
istics of American educational centres in the February 
Scientific Monthly, describes an attempt to measure 
the degree of civilisation in twenty-five towns in the 
United States in which a university dominates the 
life of the community. Towns with large factories 
are excluded, and none is chosen with less than 80 per 
cent of white population. In the average of the 
twenty-three towns, adult illiteracy is 2-18 per cent, 
compared with 5*50 for the urban population of the 
whole country. Persons per family average 3-86, 
compared with 4*24; children average 1*38, compared 
with 1 *58 ; and males represent 47-2 per cent of the 
population, compared with 50*1 in the urban popula- 
tion as a whole. This last figure is the most striking. 
In all the towns the percentage of females is higher 
than that of males, while the proportions are reversed 
in nearly all the States in which the towns lie. It 
should be noted that few of the actual students in the 
colleges come into the figures since the census enumer- 
ates them in their homes. Dr. Harper discusses the 
value of the difierent orders of statistics which he uses, 
and lays stress particularly on the sex ratio and the 
illiteracy count. 

Food of Grasshopper Mice. — Examination of the 
stomach content of birds has become a standard 
ndethod of assessing their food, but the method has 
seldom been applied to mammals, perhaps because 


the same doubt has never arisen as to the usefulness 
or harmfulness of any particular species. We would 
direct attention, therefore, to a good example of 
mammalian stomach -content assessment, which, most 
unusually, sets the stamp of good-conduct upon one 
of the rodents. Vernon Bailey and Chas. C. Sperry, 
in a thoroughgoing account of the life-history and 
habits of the genus Onychomys, record analyses of 
96 stomachs (U.S. Dept. Agr., Tech. Bull. No. 145, 
November 1929). The materials found are specified 
in detail and the numbers of individuals of, say, 
grasses or insects, are given. This method is much 
more satisfactory than the volume-percentage method 
which has been adopted in the United States and 
elsewhere for the recording of the food of birds. The 
results were that eight -ninths of the food of Onychomys 
were found to consist of animals, mostly crickets, 
grasshoppers, caterpillars and moths (55*8 per cent), 
and beetles (20-73 per cent). Cultivated grain com- 
prised less than 5 per cent of the food, and as it con- 
sisted mostly of wheat eaten in July, it was probably 
waste. It is seldom that a rodent does anything but 
harm to agricultural interests, but here is a little group 
of species and varieties which are economically 
beneficial. 

A Rare Cephalopod.^ — Mr. G. C. Robson has de- 
scribed and discussed a new species of Melanoteuthis 
collected by Beebe during one of the Arcturus voyages 
(1926), from the deep waters near Cocos Island (E. 
Pacific) ( “ On the Rare Abyssal Octopod Melanoteuthis 
beebei (sp. n.) : A Contribution to the Phylogeny of 
the Octopoda ” by G. C. Robson, Proc. Zool. Soc. Lo^idon, 
Oct. 1929). Two specimens were obtained, and these 
proved so interesting that a special accoimt is given of 
them apart from Dr. Beebe’s other cephalopodk The 
examination of the present species throws new light on 
the systematic position of the genus and probably of 
the family Vampyroteuthidse to which it belongs. 
Melanoteuthis, although specialised in some respects, 
has several features which suggest that in it we see the 
most primitive octopod and that it retains character- 
istics of the common stock from which the Decapoda 
and the Octopoda arose. Chief among these is the 
presence of filaments contained in the velar pouches 
which Joubin (1928) regards as a vestigial pair of arms 
— a view fully confirmed by Mr. Robson. There are 
several distinctive features. The nervous system is 
diffuse, the suckers pedunculate, there is a valve in 
the fimnel and a median plate-like shell rudiment, 
whilst there is no whit© body: characters not found in 
the Octopoda but resembling the Decapoda. The 
radula is simple and undifferentiated as in most primi- 
tive Decapoda and in Argonauta. There are certain 
features which are found in the Cirroteuthidse and 
some not found in the Cirroteuthidse but found in 
other octopods. The author suggests dividing the 
Octopoda into three sub-orders— -Vampyromorplia, 
Cirromorpha, and Incirrata ; Melanoteuthis belonging 
to the first. 

Opium in the Poppy. — It was at one time thought 
that the elaboration of active principles in medicinal 
plants underwent either qualitative or quantitative 
attenuation when the plants were cultivated away 
from their natural habitat. Thus, in his “ Farmacopea 
riformata ” (Venice, 1655), Quercetano states that, 
when transplanted into improved soil and carefully 
cultivated, the opium poppy becomes less poisonous. 
This statement, often repeated, has been shown, by 
long series of experiments in Asia and in Europe, to be 
without foundation. A similar conclusion is arrived 
at from the results obtained in the Royal Botanic 
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Oardens at Naples. According to Cavara and Chis- 
tonij in a paper published in the Rendiconti delV 
Accademia delle Scienze Fisiche e Matematiche di 
Napoli for 1929, the morphine content of the poppy 
was raised, by improved cultivation and selection, 
from 5*46 per cent in 1923 to 10-11 per cent for the 
white, and to 12-14 per cent for the black poppy in 
1924. Experiments on the hybridisation of the two 
varieties show that the opium obtained from hybrids 
of the fourth generation gives a high percentage of 
morphine. The diminishing morphine content in the 
opium content of successive incisions is also confirmed. 
Moreover, the occurrence of rain either during or after 
the incision exerts a peculiarly harmful effect, since 
not only does the opium lose its viscosity and con- 
sistency, but its morphine content is also greatly 
reduced. 

Indian Liverworts. — The only comprehensive work 
upon Indian Liverworts so far has been the paper by 
Mitten in the Jour, Linn, Soc,, 5 ; 1860. Many more 
species have since been described, especially by 
Stephani, but there is much room for an illustrated 
account of Indian liverworts. The first step towards 
such a publication has been taken in the issue by the 
University of the Punjab, Lahore, of Part I. of the 

Liverworts of the Western Himalayas and the 
Punjab Plain ”, by Shiv Ram Kashyap. This volume 
deals with the Anthocerotales, Marchantiales, Sphaero- 
carpales and the Anacrogynous J imgermanniales . The 
Acrogynse will be dealt with in a second volume. 
The author hopes that later it may be possible to 
issue an account of the group for the whole of India, 
but large collections must first be made in the east- 
ern Himalayas and South India. In this work in- 
digenous species receive fuller treatment and more 
figures. A brief discussion of the area studied and 
the habitat of the liverworts is given in the introduc- 
tion, whilst a full glossary and a key to the genera 
precedes the systematic description of species. 

Sylvicultural Research in India. — The paper on 
“ Sylvicultural Research in India ; its Organisation, i 
Problems, and Methods ”, by PI. G. Champion, in the 
second issue of vol. 3 of Forestry, should make a 
wide appeal to all professional foresters of the gazetted 
ranks and to all interested in technical forest research 
throughout the British Empire. It may be contended 
without fear of contradiction that it would have proved 
impossible to write this paper a decade ago, and at 
the present day it could have only been written, for 
the Empire, by a research officer of the Forest Re- 
search Institute at Dehra Dun with all the data of 
the past history of sylvicultural research in India at 
his disposal, and the wide knowledge possessed by the 
author himself. It is impossible here to do more 
than direct attention to this valuable paper. Mr. 
Champion discusses the present division of the work 
of research between the central sylviculturist at 
Dehra Dun and the provincial research sylviculturists 
who have been appointed in ail the provinces of India 
(and Burma) with the exception of Bombay and the 
Punjab. He also points out the necessity of select- 
ing for such posts the best available officer and not 
the man who has shown himself a failure in execu- 
tive or administrative work. He then discusses 
in detail the lines upon which research work is now 
carried out and the enormous number of problems 
which such work has disclosed as awaiting solution. 
That astonishing progress has been made during the 
past quarter of a century in a subject which was 
almost a sealed book thirty years ago the paper pro- 
vides ample proof. It is with no Mea of minimising 
the value of Forestry to express the hope that Mr. 
Champion’s paper may be republished in such a form 
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that it may become available to a wider circle of 

readers. 

Jan Mayen. — Norwegian interest in Norway’s new 
arctic territories in Spitsbergen, Bear Island, and Jan 
Mayen, is shown in the many valuable publications of 
the Svalbard og Ishavs-Undersokelser, which appear 
at frequent intervals under the collective title of 
Skrifter om Svalbard og IshaveL A more popular series 
appear as Meddelelser, some of them extracted from 
other publications. One of the latest is a small 
pamphlet on Jan Mayen {Norsk Geografisk Tidsskrift, 
2, 7), which gives a summary of the structure and 
climate of that island, beside a full account of its 
history and the seal fishing in the vicinity. The paper 
is chiefly valuable for its full bibliography of J an 
Mayen. 

New Cretaceous Ostreidse from Texas.— Two new 
species of Ostreidse from the Austin Chalk of central 
Texas described by L. W. Stephenson (Proc, U.S, Nat, 
Mus., vol. 76, art. 18) are of particular interest ; one, 
Ostrea center ensis, n. sp., because it has been found 
abimdant in a zone only a foot or two in thickness 
without trace of further occurrence in the beds above 
or below. The author suggests it was a temporary 
immigrant from the tropical seas of the Caribbean 
region. The other, Exogyra tigrina, n. sp., is remark- 
able in that it offers one of those rare cases of the pre- 
servation of colour markings iii a fossil. These take 
the form here of brownish, radiating colour bands 
alternating with grey bands. It recalls the similar 
markings on the European cretaceous Gryphcea 
columha, Lamk., cited by the late R. B. Newton {Proc, 
Malac, Soc., vol. 7, p. 283) when treating on the 
subject generally, a paper Mr. Stephenson has not 
I apparently seen. 

Continental Connexions in the Cretaceous. — ^In the 
Amer. Jour, Sci, for January 1930, Prof. C. Schuchert 
discusses the important memoir on the dinosaurs and 
other reptiles of the Cretaceous of the Argentine 
recently published by F. von Huene {Anales del 
Museo de la Plata, vol. 3, series 2a, p. 196 ; 1929). 
Von Huene’s hypothesis of an Asiatic-Polynesian- 
South American land-bridge across the southern 
Pacific raises again the very difficult problem of how 
to explain the disappearance of such extensive land- 
bridges. Schuchert suggests an alternative and more 
probable route for Asiatic migrations through 
Australasia to Antarctica and thence to South 
America or Africa. Von Huene states that South 
America is the home of the specialised marsupials, and 
that from there representatives of both diprotodonts 
and poiyprotodonts spread to Australia but not to 
New Zealand. Previously the monotremes and 
ailotheres had spread from south-eastern Asia to 
the Australian region, and from|there the ailotheres 
reached South America, which became a new develop- 
ment centre for them. These and many other affinities, 
some of which are summarised in the paper, between 
the organic worlds of South America and the lands 
to the west, cannot be understood without the as- 
sumption of former land connexions, particularly in 
the Cretaceous. At that time the larger faunal 
elements might have advanced by stages from Asia 
to South America, but, at the latest in middle Tertiary 
times, the continuity of the lands most have been 
broken through. In view of Schuchert’s iconoclastic 
attitude towards continental drift hypotheses, it is 
interesting to notice that he fully recognises the 
geophysical difficulties in the way of assuming the 
foundering of land bridges, and that in seeking for a 
connexion between South Africa and Antarctica he 
is not averse to admitting a certain amount of drift 
to the north on the part of Africa. 
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Raman Effects in Liquids.— The issue of the Pliysilc- 
alische Zeitschrifi for Dec. 1, 1929, contains a descrip- 
tion of a new method of observing the Baman e:ffect 
in liquids by Dr, B, Bar,, of the University of Zurich, 
which gives more intense lines than previous methods 
and has cleared up some of the uncertainties with 
regard to the effect in benzol. The liquid is contained 
in a glass tube about a metre long, one end of which 
is widened into a cone closed by a glass plate, and the 
other drawn off sideways to a point to prevent 
reflection at the end. The light from a mercury lamp 
falls on the base of the cone and is focused by lenses 
at a point in the liquid near the apex of the cone, 
and the effect is observed from the side by means of 
a small mirror attached to the base of the cone at an 
angle of 45° to the axis of the tube. Evidence of the 
existence of increases of wave numbers by 605 and 
990, that is, in the anti-Stokes law direction, and of 
decreases 2947 and 3179, was found in benzol, but none 
for the existence of the decreases 266, 1360, 1479, 
and 2630. 

Mass- Spectra of Mercury, Krypton, and Xenon. — ^An 
investigation of the positive rays of mercury, krypton, 
and xenon, in which the relative abundance of the 
isotopes of these elements has been found by photo- 
metry of their lines in mass -spectra, is described by 
Dr. F. W. Aston in the February number of the Pro- 
ceedings of the Royal Society, Whilst mercury has 
been foxmd to have an atomic weight in close agree- 
ment with the accepted value of 200*61, the number 
calculated from the percentage abundance of the 
seven isotopes being 200 • 62(6) ± 0*05, the results for 
krypton and xenon are not in accord with older 
determinations. Their atomic weights as deduced 
from their densities are 82*92 (Kr) and 130*22 (Xe), 
whilst those calculated from the mass-spectra are 
83*77 i 0*02 and 131*27 ± 0*04. The xenon used for 
the density determinations had been examined by 
Dr. Aston with a mass-spectrograph in 1922, and was 
then shown to be free from krypton, the only likely 
impurity, so that it seems possible that the reduction 
of the density data may have been incorrectly made. 
Dr, Aston mentions that the auxiliary information 
that is required for the accurate deduction of an 
atomic weight from a density is less well known 
than could be desired for these two inert gases, and 
suggests that the density determinations should be 
repeated, preferably with a microbalance at low 
pressures. 

Transparent Window Glasses. — Since the discovery 
that ultra-violet light of wave-lengths clo*se to 
302 X lO”^ cm. would cure rickets in children, special 
window glasses transparent to these rays have been 
introduced, and as there were indications that they 
lost some of their transparency with use, the U.S. 
Bureau of Standards has investigated the properties 
of a number of these glasses. Research Paper 113, 
by Messrs. Coblentz and Stair, collects the results 
obtained. Sunlight at Washington at midday in 
siunmer contains 0*3 per cent of the curative rays, 
and of this the glasses in the market at the beginning 
of 1929 would transmit when 0*23 cm. thick and 
quite new from 63 to 48 per cent. After exposure to 
sunlight for a summer or to the light from a quartz 
mercury arc for 10 hours, their transmission had fallen 
to 49 and 23 per cent respectively, and remained 
approximately at those values on further exposure. 
A much more serious reduction is produced if the 
surfaces of the glass are not kept clean and free from 
dust, , 

Formation of Nitric Oxide.— Following on a recent 
statement that the yield of nitric oxide formed in the 
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arc is increased if carbon dioxide is present, Tartar 
and Hoard, in the J anuary number of the J ournal of 
the American Chemical Society, describe some careful 
experiments on this reaction. They find that, with 
currents of 65 milliamp., only one-sixth the con- 
centration of nitric oxide is produced from a mixture 
of nitrogen and carbon dioxide as is produced from 
air, and the effect of reduced pressure is very slight. 
An increase in the yield was obtained by increasing 
the current by 50 per cent. The authors conclude 
that the reaction offers little promise as a method of 
nitrogen fixation in the arc. 

Measurement of Coal Dust Inflammability. — -One of 
the gravest hazards of coal mining — the coal dust ex- 
plosion— is now recognised and countered by the pro- 
cess of stone -dusting the underground passages. Coals 
differ in inflammability, and in order to apply the 
remedy rationally a method has been devised which 
is described in the Safety in Mines Research Board 
Paper, Xo. 56, by A. L. Godbert and B. V. Wheeler 
(London : H.M. Stationery Office), whereby this pro- 
perty can be gauged in the laboratory. It consists in 
determining the proportion of inert dust necessary to 
suppress inflammation when small quantities are blown 
by oxygen through a heated tube. The results are 
comparable with those given by trials in an explosion 
gallery. By means of the test it was shown that the 
inflammability roughly increased with the content 
of volatile matter of the coal and more precisely 
was associated with the reactivity of the ulniin 
contents. 

Ignition of Gases by Electric Spark.- — The problem 
of discovering the exact process which takes place 
when a combustible gas is ignited by an electric spark 
is one of great importance in motor-car engineering. 
There are, however, so many variables to be con- 
sidered when a magneto is employed for producing 
the spark that little progress has been made towards 
getting a solution. A paper by Messrs. Terada, 
Tumoto, and Yamamoto on the difference in the 
behaviour of different parts of a ‘ three-part spark * 
in igniting combustible gas mixtures, which is pub- 
lished in the Scientific Papers of the Institute of 
Physical and Chemical Research, Tokyo, p. 132, 1929, 
is of value in this connexion. They experiment on 
the spark obtained between equal spheres when the 
lead of the positive electrode is earthed or provided 
with a corona leakage from a needle point. The 
electricity was continually applied by a statical 
machine. In this case, when the spark gap is about 
three times the diameter of either sphere, it is divided 
into three distinct parts which are quite different 
from one another and are called the positive, middle, 
and negative parts. The middle part is the most 
luminous, and its spectrum shows the head of the 
second positive band of nitrogen superposed on a 
continuous spectrum. The other parts give the 
ordinary spark spectrum of air together with some 
metallic lines. Tests were made to find out the 
igniting power of different parts of the spectrum. A 
fine jet of the combustible gas being experimented 
on was directed towards different parts of the jet 
and the number of ignitions that followed was noted. 
The frequency of the ignitions was much the greatest 
in the middle of the arc and was least at the jmictions 
of the middle part with the positive and negative 
parts. Since the duration of the discharge in the 
middle part of the arc was only about a tenth of the 
duration of the positive and negative parts, it was 
not a cumulative time effect. There is a decided 
difference in the mode of excitation of the molecules 
in the different parts of the arc, and this has a great 
effect on its igniting properties. 
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Progressive Chemistry. 


Journal of Chemical Education, a beautifully 
printed and illustrated monthly magazine of 
some two hundred pages, conveys a striking and even 
startling impression of the popularity and progress of 
chemical studies in the United States. The journal, 
which costs two dollars fifty cents per annum, is the 
official organ of the Division of Chemical Education of 
the American Chemical Society, and its aim may be ex- 
pressed in terms practically identical with those which 
are applied in the January issue to the closely related 
Chemical Foundation Inc., that is, “ the advancement 
and maintenance of chemical education in the United 
States to the plane where we shall have not only the 
best chemistry teachers and methods of teaching this 
science in the world, but also have the most enlightened 
lay people wdio will appreciate the importance of the 
application of chemistry in all phases of life and 
industry”. 

The staff of the journal includes six departmental 
editors and more than sixty contributing editors ; 
in addition to the latter there are sixteen abs- 
tractors. Among the dozen foreign editors we 
notice the names of Sir James Irvine (St. Andrew^s), 
Prof. F. G. Donnaii (London), Prof. K. Freudenberg 
(Heidelberg), Prof. E. Cohen (Utrecht), and Prof. W. 
D. Treadwell (Zurich). The thorough way in which 
the Division of Chemical Education of the American 
Chemical Society has set about its duties is evident 
from the lists of committees, members of the Senate 
of Chemical Education, and local organisations operat- 
ing in the various States. The twelve committees 
upon the current list are concerned with such subjects 
as aids to visual instruction in chemistry, chemical 
education of the non-collegiate type, correlation of 
high-school and college chemistry, labels, professional 
spirit among high-school teachers, research problems, 
and women’s club study course in chemistry. 


The editorial article of. the January issue contains 
some interest,ing references to Benjamin Silliman 
(1779-1864), the first professor of chemistry at Yale, 
who took up the duties of the chair in 1804. 

America’s first great scientific publicist ”, in his 
early days at Philadelphia, w^as acquainted with 
Hare and Priestley the chemists, Wistar the aiiato- 
niist. Barton the botanist, and Seybert the mineralo- 
gist ; he therefore links these names with those of Ms 
own eminent pupils of a later age, among them “ Dana, 
world-renowned geologist and mineralogist ; Brush, 
whose exhaustive mineralogical chemical studies are 
authoritative everywhere ; Johnson, pioneer leader 
in chemistry applied to agriculture ; Willard Gibbs, 
first among physical chemists of modern times ; T. 
Sterry Hunt, profound in chemical philosophy and 
theory”. There are articles on the tung-oil tree 
(with some good coloured plates), the teaching of 
electrochemistry (a symposium presented before" the 
American Electrochemical Society at Toronto, in 
1929), educational activities of Mellon Institute, 
and chemical w^arfare. 

Among other features, there are contests for 
students, notices of new books and scientific articles 
in magazines, and illustrated abstracts of interesting 
papers from current chemical and educational journals 
— including a section entitled “ Keeping up with 
Chemistry ”. “ One of the hardest and most dis- 

appointing things is to endeavour to retain an active 
interest in chemistry after one has graduated,” is 
the complaint of a writer in the December Alchemist, 
the official organ of the Glasgow University Al- 
chemists’ Club. This very real difficulty would be 
overcome if chemists in Great Britain could develop 
sufficient enterprise to publish a British counterpart 
to the lively and stimulating American Journal of 
Chemical Education, which is now in its seventh year. 


Stellar Velocities and Stellar Physics. 


the annual meeting of the Boyal Astronomical 
Society on Friday, Feb. 14, the president. Dr. 
A. C. D. Crommelin, delivered an address on the work 
of Dr. J. S. Plaskett, director of the Dominion Astro- 
physical Observatory, Victoria, B.C., to whom the 
Gold Medal of the Society has this year been awarded 
“ for his valuable observations of stellar radial 
velocities and the important conclusions derived from 
them The award, said Dr. Crommelin, was made 
“ not for any single outstanding result, but in recogni- 
tion of the high merit of a long series of researches, 
extending over a quarter of a century, and marked 
throughout by a painstaking striving after the highest 
accuracy attainable, combined with an alertness in 
discerning problems of stellar motion and stellar 
physics to which the powerful obseivational means 
available might most' suitably be applied ”. 

Dr. Plaskett ’s astronomical career began in 1905 
at the Ottawa Dominion Observatory, where he was 
placed in charge of the Department of Astrophysics. 
His early work included the determination of stellar 
radial velocities for various purposes, but the in- 
struments at his disposal would not permit of an 
extension of the work beyond stars of the fifth magni- 
tude. It soon became clear to him that the greatest 
need in this work was the examination of fainter 
stars, and the possibility of obtaining a telescope of 
larger aperture than those he had up to that time 
employed began to occupy his thoughts. During a 
visit to Mount Wilson in 1910 to attend a meeting 
of the Solar Union, the desire to obtain such an in- 
strument was greatly intensified by an appeal from 
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Prof. Campbell for co-operation in determining the 
radial velocities of the fainter stars. Dr. Plaskett 
conceived the idea that Canada might distinguish 
herself among the nations by expecting a giant reflector 
for spectroscopic research, and on returning to Ottaw^a 
he laid his scheme before his director. Dr. W, F. King, 
who endorsed it with enthusiasm. Mainly through 
Dr. Plaskett ’s efforts, the 7 3 -inch telescope — the 
largest in the British Empire and the second largest 
in the world — was erected at Victoria, and he was 
appropriately appointed as the first director of the 
new observatoiy established at the same time. 

Of the large amount of important work which has 
been done both by Dr. Plaskett himself and by 
assistants under his direction, arising from the ex- 
tended programme of radial velocity determinations 
thus made possible, the outstanding results relate to 
the study of the high temperature 0-type stars, the 
character of the interstellar calcium cloiid, and the 
rotation of the galaxy. Among the O- type stars, 
particular interest attaches to ‘ Plaskett’s star a 
binary the components of which are respectively at 
least 86 and 72 times as massive as the sun. These 
are easily the largest figures for stellar masses so far 
found in our sidereal system. Dr. Plaskett assumed, 
in the absence of evidence to the contrary, that the 
stars, as seen from the eaikh, do not eclipse one another 
in their mutual revolution, but Dr. Crommelin gave 
reasons for doubting this. If it should be established 
from variation of the light that eclipses take place, 
more precise values of the masses will be obtain* 
able. 
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The systematic investigation of the ‘ stationary ’ 
ionised calcimn lines in the spectra of hot stars which 
Dr. Plaskett carried,, out led to the first clear demon- 
stration that the material responsible for these lines 
had no motion with respect to our system of stars. 
His earlier suggestion that it was originally discharged 
by the hot stars and came to rest some distance away 
from them probably needs modification in view of the 
evidence for Eddington’s hypothesis that the matter 
is distributed throughout interstellar space, and 
indeed Dr. Plaskett, in a very recent paper, has him- 
self given some of the strongest evidence for the latter 
view by showing, from the consideration of three 
separate groups of stars, that the average distance 
of the cloud is half that of the stars in the spectra of 
which its lines appear. It must be remembered also 
that Eddington’s work in this comiexion would not 
have been possible but for the thoroughness and 
accuracy of Plaskett’s original investigation. 

The idea that the galaxy is rotating is not a new 
one, but the evidence for some former ideas on this 
matter is now known to be spurious. The subject 
has lately come to the fore again through the realisa- 
tion that our stellar system is probably a spiral nebula, 
and therefore is in all probability rotating in the 
manner which the ajipearance of those bodies forces 
us to admit. Specific evidence for the rotation 


recently came from Oort and Lindblad, and Dr. 
Plaskett at once perceived that his radial velocity 
measurements could throw an important light on the 
matter. Ha analysed the motions ^ of the distant 
stars — those of types B and 0, of which he had made 
a special study — and was able to show that they gave 
clear indications of rotation about a centre in galactic 
longitude 324-5°, which agrees with the position given 
by Oort and also with that found by Shapley for the 
centre of the galactic system from totally different 
considerations based on the distribution of globular 
clusters. The centre of the galaxy is near the junction 
of the constellations Sagittarius, Ophiuchus, and 
Scorpio, in a ‘ rift ’ between two branches which is 
probably caused by obscuring matter hiding from 
us what would otherwise be the brightest part of the 
Milky Way. Dr. Plaskett’s contributions to the 
elucidation of this problem have been characterised 
by the solidity and thoroughness which he has shown 
throughout his career, and his results, however their 
interpretation may vary, are permanent. 

Dr. Plaskett, who has been invited to give the 
George Darwin lecture of the Royal Astronomical 
Society, has chosen as his subject “ The High Tem- 
perature Stars The lecture will be delivered on 
May 9, and will contain some hitherto unpublished 
material on these important bodies. 


River Flow Records in the Ness Basin, Scotland. 


rno those interested for scientific and technical 
reasons in the availability of trustworthy data 
respecting river flow in Scotland, the appearance of 
two xmostentatious pamphlets, ^ or monographs, con- 
taining records during recent periods of the Rivers 
Garry and Moriston, both in the Hess Basin, Inver- 
ness-shire, will be welcome not merely for the records 
themselves and the information they afford at the 
moment, but also as indicating the inauguration of a 
series of observations which, if continued and ex- 
tended over a period of years, cannot fail to be of 
considerable value when the time arrives for dealing 
with questions of river development. 

Capt . W. N . McClean , at his own. pains and expense, in 
con j unction wdth some voluntary helpers, has set onfoot 
the systematic collection of hydrological data which 
no public or authoritative body in Scotland (or indeed 
in Great Britain) is empowered or disposed to imder- 
take. It is true that the Scottish Meteorological 
Department in Edinburgh has shown itself helpful 
in certain directions, and that it receives rainfall 
returns and provides general supervision over their 
collection, but the brunt of river gauging work falls at 
present on the private investigator. ‘‘River Mow 
Records”, the organisation of Capt. McClean and his 
fellow^-workers, is therefore an undertaking in the 
public interest which is deserving of acknowledgment 
for its altruistic labours. The quarterly reports, 
which are on sale at a nominal figure, are distributed 
not only to all who have given facilities for, or assist- 
ance in, the taking of measurements, but also “to 
others who it is hoped will help in assuring continuous 
measurements of the water resources of the country”. 

The two rivers which form the subject of the mono- 
graphs have equivalent catchment areas, but some 
appreciable variation in rainfall. The River Moriston 
has a catchment area above the gauging section of 
149 square miles, and the River Garry an area of 148 
square miles. For both rivers, therefore, a flow of 
400 cusecs is equal to 0*1 inch per day on the catch- 

1 Eiver Plow Eecords, Eess Basin : River Moriston and River Garrv. 
Reports on River Flow, July to September 1 929. Each 4 pp. + 3 tables 
(Parliament Mansions, Victoria Street, S.W*.!.) Is. 6(^. each. 
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ment area. The flow-off of the Garry, however, is 
considerably greater than that of Moriston on account 
of the larger area under heavy rainfall at the head- 
waters of the former. For the two months of August 
and September in the period under review the ratio 
was as much as 3 to 2. 

The comparison of fiow-off and rainfall for the 
Moriston covers a period of a little more than nine weeks 
in the autumn of 1929 (July 27~Sept. 30) based on 
actual measurements of flow made between Sept. 1 3 and 
Sept. 26. These few measurements, Capt. McClean 
considers, are sufficient to enable a fair estimate to be 
made of the flow near Invei'moriston from a moder- 
ately low river to a considerable flood, and permit 
of a rough prediction of flow for any recorded river 
height. In default of more extended observations, 
the figures in the tables undoubtedly will be helpful, 
but it is obvious that there is need to supplement and 
compare them with later readings over a longer 
period, in order to increase the range, to eliminate 
errors, and to secure closer approximations. 

In the case of the Garry, measurements of flow were 
' made between Aug. 27 and Sept. 11, 1929. Here, 
too, the records are for a very short ;^eriod, but the 
author points to the observations which he kept of 
water level and rainfall during the three years 1913-15, 
the results of which were puMished in the Proceedings 
of the Institution of Water Engineers for 1927. The 
present records, therefore, are a resumption of the 
work previously carried on and unfortunately inter- 
rupted. It is of interest to note that the flow of the 
Garry does not change with the rapidity of that of the 
Moriston on account of the long narrow exit from 
Loch Garry. The loch rises gradually and has risen 
as much as 20 feet, storing at that level the equiva- 
lent of 3 inches of rainfall over its feeding area. 
As a consequence, floods below the loch are delayed 
and spread over a Jong period. 

It is understood that not only are the present 
records to be continued, but also that similar readings 
and measurements are contemplated for other streams 
in the Hess Basin, including the Rivers Oieh and Hess. 

Brysson CiTNISrmGHAli.,, T 
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University and Educational Intelligence. 

Bibmingham. — The Huxley Lecture is to be de- 
livered on Mar. 6 by Sir William B. Hardy, Director 
of Food Investigation, Department of Scientific and 
Industrial Research, who has chosen as his subject 
“ The Physical Basis of Life 

Oxford. — For some time past questions of library 
accommodation and administration have been keenly 
discussed in Oxford. Some of the difficulties of the 
situation have been met by placing certain of the 
special book-collections, for example, the Radclifie 
Scientific Library, under the juiisdiction of the 
Bodleian. But it is felt that a complete reorganisa- 
tion of the whole library system, including structural 
enlargement, arrangements for accessibility, facilities 
for readers and workers, the acquisition and proper 
housing of books, is urgently required. For this 
reason the generous offer of the Rockefeller Founda- 
tion to defray the expenses of a commission to visit 
modern university libraries and to report on their 
organisation, planning, equipment, and administra- 
tion, is especially to be welcomed. The commission, 
after finishing its inquiry, will be in a position to 
advise the University as to the best methods of bring- 
ing its library provision into agreement with modern 
requirements. 

The annual report of the Visitors of the University 
Observatory has just been published. It contains 
a record of much work on the zones of the Astro- 
graphic catalogue and on seismological results up 
to 1926, including Prof. H. H. Turner’s analysis of 
the earthquakes in the Philippines. A list is given 
of important papers by Prof. Turner and members of 
his staff that have appeared since the last report. 


The Borough Polytechnic, in Borough Road, Lon- 
don, was honoured on Feb. 20 by a visit from the 
Duke of York, on the occasion of the opening of its 
new buildings ; this being the culmination of a series 
of similar fmictions which began with the opening last 
October by the Queen of the extension of the Regent 
Street Polytechnic. The Borough Polytechnic, the 
oldest and "still the largest of the group of institutions 
founded mider the scheme drawn up forty years ago 
by the South London Polytechnic Council, was opened 
by Lord Rosebery in September 1892. During the 
last seven years the volume of its work has increased 
by fifty per cent, and additional accommodation, for 
which the London Coimty Council gave grants 
amounting to £80,000, had become urgently necessary. 
Even now, pressure on the available accommodation 
is excessive. The class entries total nearly 10,000, as 
follows : day schools, 568 ; day classes, etc., 287 ; 
evening departments of mechanical engineering and 
building, 1918'; electrical engineering, 2068; chemistry, 
667 ; chemistry of oils, colours, and varnishes, 401; 
mathematics, 893 ; tailoring, 126 ; bakery and confec- 
tionery, 308 ; art classes, 469 ; women’s trade classes, 
303; women’s domestic economy classes, 664; language 
classes, 296; music and elocution, 374; gymnasia, 495. 
To the question “ What can science do for industry ? ” 
many and various answers have in the course of the 
past few weeks been broadcast. The Duke of York 
dwelt, in his address, on a branch of science the 
votaries of which can indeed, albeit indirectly, through 
wise direction of consumption and beneficial influence 
on the moral and physical welfare of the personnel of 
industry, give more potent help than any other- 
domestic science with its correlative crafts. He com- 
mended the care taken by the Polytechnic in instruct- 
ing girls and young women in the sciences and arts 
that make for the buildmg up of good and comfortable 
homes. 
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Historic Natural Events. 

Mar. 3-4, i886. Hurricane in Fiji. — This very 
severe hurricane caused the loss of many lives and the 
destruction of much valuable property, and was the 
worst experienced for many years. It travelled from 
north-east, across the centre of the group, recurving 
over the Koro Sea and passing away to the south-east, 
at an average speed of nearly 15 miles per hour. It 
had a calm centre with a diameter of 25 or 26 miles, 
in which the barometer fell to about 935 mb. (27*6 
inches). Near the vortex the barometric gradient 
was 33 mb. (nearly one inch) in 50 miles. The town 
of Vuna in Taviuni was completely wrecked ; nearly 
all the houses were blown down, and then were swept 
away by a hurricane wave or buried in the sand and 
shingle. From the coast to the tops of the hills 
nothing remained but bare sticks and the blackened, 
torn, and twisted relics of the foliage. Most of the 
small islands suffered from the storm wave, which 
came in like a wall, and penetrated inland as much as 
700 yards. In some places debris was left in the trees 
30 feet above high-water mark. At Vanuaso a shark 
was killed among the houses. 

Mar. 5-7, 1595. Great Floods. — The winter of 
1594-95 was very severe; all the rivers of western 
and central Europe were frozen hard, including the 
Po and the lagoons of Venice. There was a great 
accumulation of snow, which began to melt rapidly 
at the end of February during a period of thaw ; this 
and the break-up of the ice caused great ice floods in 
the valleys of the Rhine, Moselle, and Elbe, which 
broke down the strongest stone bridges. The Thames 
was frozen, but there is no record of flooding in London. 

Mar. 6, 1716. Remarkable Aurora. — A detailed 
accoimt of this wonderful aurora was drawn up by 
Halley at the request of the Royal Society, and is 
published in Phil. Trans., 1716, p. 406, under the 
title, “ An Account of the late surprising Appearance 
of the Lights seen in the Air, on the sixth of March 
last ; with an Attempt to explain the Principal 
Phsenomena ”. This aurora was seen from almost 
the whole of northern Europe and so far south as the 
north-west coast of Spain. In England the display 
commenced at 7 p.m. and lasted until 3 a.m. on the 
following morning when the moon rose. The most 
spectacular phase was from 7 p.m. until about 9 p.m., 
including the short-lived appearance near the zenith 
of a ‘ corona ’ tinged yellow, red, and a dusky green. 
Throughout, the display was remarkable for the 
variety and rapidity of its changes as well as for its 
brilliance. Halley remarks : “ N or is the like recorded 
in the English Annals since the year of our Lord 
1574”: also “ . . . it seems, in little more than 
eighteen months, this sort of light has been seen in the 
sky, no less than five times ; in the years 1707 and 
1708 Phil. Trans., 1716, p. 430, gives an account 
of the recurrence of the aurora on Mar. 31, April 1 and 
2, 1716, i.e. about one solar rotation later. Wolf 
found that during the period 1716-19 sunspots were 
unusually numerous, though no large spot appears 
to have been observed about the time of this aurora. 

Mar. 7, 1925. Abnormal Rains in Peru. — The 
coastal regions of Peru are in general almost rainless ; 
for example, at Trujillo in the seven years 1918-24 
inclusive, the total rainfall was only 1 *4 inches. On 
Mar. 7—9, 1925, however, no less than 8*9 inches fell, 
and by the end of the month, the total had risen to 
1 5-| inches . Similar abnormal rains o ccurr ed all along 
the coast, beginning in January but reaching their 
maximum in March. Great floods resulted, doing 
serious damage to buildings, machinery, roads, and 
crops. The normal absence of rain is associated with 
the presence off the coast of the cold Humboldt 
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current, but at rare intervals a warm euiTent, known 
as Ei Miio (The Child), because it usually appears 
about Christmas, flows down the Peruvian coast. 
Early in 1925 this -warm current was abnormally 
developed, temperature rose 10® oi’ 20° higher than 
usual, and violent thunderstorms occurred. 

Mar, 7, 1927. Earthquake in Tango District (Japan). 
— A strong earthquake occurred in the Tango penin- 
sula on the north side of the main island of Japan. 
The number of lives lost was 3017, while several small 
towns were ruined. Crust -displacements took place 
along two old faults nearly at right angles to one 
another. On the Go-mura fault, the ground shifted, 
along 1 1 miles, by so much as 9 ft. 2 in. horizontally 
and 2 ft. 7 in. vertically. Repeated surveys in the 
central tract show^ed that movements continued^ for 
a year or more, and that the crust was divided into 
a number of blocks that moved easily and not always 
in the same directions. 

Mar. 8, 1920. Haloes in America. — very fine 
display of solar haloes began at 11.30 a.m. at Ellen- 
dale, South Dakota, and other parts of the central 
United States. In addition to the haloes of 22° and 
46°, there were visible circumscribed arcs, parhelia, 
antheiion of 180°, and other phenomena, some of 
which exhibited brilliant prismatic colours. The 
phenomena awakened great interest in the subject in 
America. 

Mar. 8 (or 10), 1543. Mississippi Flood. — The 
history of De Soto’s expedition on the North American 
continent states : “ Then God, our Lord, hindered 
the work with a mighty flood of the great river, which 
at that time began to come down with an enormous 
increase of water, which in the beginning overflowed 
the wide level ground between the river and the cliffs ; 
then little by little it rose to the top of the cliffs. 
Soon it began to flow over the fields in an immense 
flood, and as the land was level without any hills, 
there was nothing to stop the inundation. . . . On 
Mar. 18, 1543, . . . when the Spaniards were march- 
ing in procession, the river entered with ferocity 
through the gates of the town of Aminoya (a short 
distance below the mouth of the Arkansas River), and 
two days later they were imable to go through the 
streets except in canoes. . . . The flood was 40 days 
in reaching its greatest height, which was April 20, 
and it was a beautiful thing to look upon the sea 
where there had been fields, for on each side of the 
river the water extended over twenty leagues of land, 
and all of this area was navigated by canoes, and 
nothing was seen but the tops of the tallest trees.” 


Societies and Academies. 

London. 

Royal Society, Eeb. 20. — A. C. Davies, F. Horton, 
and E. Blundell : Critical potentials for the excitation 
of soft X-rays from iron. Critical potentials for ex- 
citation of soft X-rays from solids, and for production 
of secondary electrons from solids, under electronic 
bombardment, do not conform with the view that 
characteristic displacements take place of electrons 
forming the outermost extranuelear groups in the 
bombarded atoms. The experiments deal with critical 
potentials for soft X-ray excitation from iron, rolled 
into thin strip from a drawn wire, for different tem- 
peratures and also for the same specimen at room 
temperatures, after being subjected to various heat 
treatments. Many critical potentials were produced, 
mostly persisting throughout the subsequent eon- 
ditions of the target, once they had made their 
app6arance,v only one— at 201 volts - — ^justifies the 
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conclusion that its presence w^as dependent upon the 
iron strip being at a high ' te.mperature.-“-L.^ M. T. 

, Gray and D. W. G. Style : The absorption of light by 
chlorine, bromine, and their gaseous mixtures. The 
independence of the absorption of chlorine of the in- 
tensity or nature of the incident radiation was tested 
by various methods. Extinction coefficients of 
bromine vapour have been determined^ at room 
temperature for certain mercury arc lines. The 
absorptions of mixtures of chlorine and bromine con- 
firmed the existence of BrCl. 

Linnean Society, Jan. 23.— -H. W. Renkema and 
John Ardagh ; Aylmer Bourke Lambert and his ' De- 
scription of the Genus Lambert was the son 

of a coxmtry gentleman, of Boyton, Wiltshire. Among 
his friends at Oxford, where he matriculated in 1779, 
were Joseph Banks and the principal founder, in 1788, 
of the Linnean Society, James Edward Smith. Lam- 
bert was an original fellow of the Society and for fifty 
years was vice-president. His chief contributions to 
botanical science were the accumulation of a large 
library and herbarium, and the spacious monograph 
of the genus Finns. A detailed description was given 
of the contents of all the copies of the volumes of the 
various editions to which the authors, in Holland and 
London respectively, have had access or on which they 
have been able to obtain reliable information. — G. 
Tandy : Sundry observations on Caulerpa. On the 
low wooded islands and inner reefs of the Australian 
Great Barrier system, two species are of importance 
as sand- and shingle-binders, and it is probable that 
nowhere else in the world are conditions so favourable 
for this habit. They are in the broad sense (for they 
are polymorphic) G. racemosa (Forsk.) J. C. Agardh 
and G. cupressoides (Vahl) C. A. Agardh. The latter is 
common on Batt Reef, which belongs to an inner series 
and is not a linear or true barrier reef. The former is 
very common on Low Isles and is a member of the turf 
of the mangrove park. 

Physical Society, Jan. 24. — ^J. M. Nuttall and E. J. 
Williams : A method of examining stereoscopic photo- 
graphs. The photographic plates are replaced in 
the cameras and illuminated, and a system of movable 
pin points is used to trace out the contour of the 
image (see Natube, May 25, 1929, p. 799). The chief 
advantage of the method is its simplicity — ^practically 
no computation is required and it is not necessary to 
know the stereoscopic angle, the magnification, etc. — 
Miss A. W. Leyshon: Characteristics of discharge tubes 
under ‘ flashing ’ conditions, as determined by the use of 
a cathode ray oscillograph. Current-voltage character- 
istics are determined. Current- time and voltage- time 
curves are derived from the oscillograph records. The 
method might prove useful in investigations on inter- 
mittent discharges in various gases imder different 
conditions of pressure and disposition of the electrodes. 

Royal Meteorological Society, Feb. 19. — G. C, 
Simpson : The distribution of terrestrial radiation. 
{a) The geographical distribution of incoming an<l 
outgoing radiation during January and July has 
been determined and was exhibited on, 3 naps. (6) 
The incoming and outgoing radiations for eacii 
10° zone of latitude have been calculated for each 
month of the year, (c) The result indicates great 
uniformity in the. intensity of the outgoing terrestrial 
radiation, both in time and space, and that, excej^t 
for small uncertain irregularities, the total outgoing 
radiation from the earth as a whole just balances 
the incoming solar radiation at all peiiods of the 
year. — G. K. M. Douglas : The cyclonic depressions 
of Nov. 16 and 23, 1928. Autographic records 
are reproduced showing the conditions close to the 
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centres of these two intense cyclones. In both cases 
tiie first cold front soon advanced beyond the trough 
line of the cyclone. This happens with nearly all 
intense cyclones, owing to the fact that the gradient 
wind behind the cold front is much greater than the 
rate of travel of the cyclone itself, even when this is 
large.' The speed of advance of these cyclones was 
greater than that of the general current in which they 
travelled. This ‘ excess velocity ’ is characteristic 
of systems with warm sectors. 

Dublin. 

Royal Irish Academy (at Belfast), Feb. 10. — K. G. 
Emeleus : Velocities of ions in the cathode dark 
space. Existing data for the distribution of velocities 
in positive rays are discussed with the view of obtaining 
the distribution at the front surface of the cathode ; 
little definite information is obtained, but an analogy 
is found between the capture of electrons by protons 
and by a -particles. The distribution at the cathode 
is calculated from Aston’s and Brown and Thomson’s 
results for the space-charge in the dark space. The 
possible effect of the cathode glow in distributing the 
velocities of particles traversing it is discussed, with 
the bearing of the results on sputtering. — A. Mahr : 
The Viking sword from Ballinderry, Co. Westmeath. 
The blade shows the inlaid name of the maker, 
Ulfberht, a well-known Frankish smith whose blades 
have been found scattered from France to Esthonia. 
Another name, Hiltipreht, appears on the silver gilted 
quillon. The name is Bavarian or Austrian, and 
Hiltipreht must have worked somewhere on the Low 
Rhine, where the Norsemen got their first supply of 
such weapons. Hiltipreht was not the owner but the 
cutler of the sword. In 841 the Vikings destroyed 
the famous town Wijck bij Duurstede in South 
Holland, at the time the important emporium for 
Scandinavian trade. Our sword was presumably 
then brought to Norway and from Norway to Ireland. 
Thorgestr, first Norwegian King of Dublin, raided 
Clonmacnois in 843, and as the Ballinderry Crannog 
is only a few miles distant we may assume that the 
sword came into Irish hands on this occasion. — 
J. K. Charles worth : Some geological observations on 
the origin of the Irish faxma and flora. During the 
glacial period, life was impossible in Ireland and ofi 
the western coast and just possible in the case of 
Arctic forms off the southern coast. A fauna and 
flora entered over a land connexion during the 
Aurignacean oscillation, but with the exception of the 
Arctic species was probably exterminated during the 
succeeding glaciation. The greater part of the Irish 
fauna and fiora entered post-glaciaily by a land- 
bridge, aided by accidental dispersal. 

' ' ■ Pabis.' ■ , ' 

Academy of Sciences, Jan. 20.^ — Charles Moureu, 
Charles Dufraisse, and Pierre Lotte: The phenomena 
of luminescence in the satellites of rubrene. Two 
phosphorescent hydrocarbons : the so-called ‘ brown ’ 
substance and the yellow substance. — ^Jean Baptiste 
Senderens and Jean Aboulenc : The catalytic de- 
hydration of the fatty alcohols by alkaline bisulphates. 
The boiling points of the first members of the series 
up to isobutyl alcohol are too low for any reaction 
with sodium bisulphate to take place, but from 
isoamyl alcohol onwards mixtures of ether and hydro- 
carbon are obtained. Normal hep tyl alcohol gives 
heptyl ether without heptylene.-— Marcel Delepine was 
elected a member in the Section of Chemistry, in the 
place of the late Charles Moureu.- — L. Godeaux : The 
connected points of cyclic mvolutions belonging to an 
algebraic surface.— P. Vincensini : Certain normal 
congruences.— Bertrand Gambier : Systems of circles, 


' of spheres, and of hyperspheres. — Pierre Humbert : 
Bessel functions of the third order. — K. Kuiiugui : 
The classes of dimensions.— J. A. Gregoire : A new 
mode of transmission of rotations with conservation 
of the velocity between two shafts with variable angle. 
Hooke’s joint, a combination of two Cardan’s joints, 
although theoretically perfect, gives rise to practical 
difiiculties. The new joint proposed is theoretically 
homokinetie, and has been practically realised in 
connexion with motor-cars. — Renaux : Contribution 
to the study of the reduction of photographic nega- 
tives. Discussion of a method of studying the position 
of stars from photographs. — ^J. Dufay : A new astro- 
nomical photometer : application to the study of two 
variable stars with eclipses. — ^J. Galibourg : The ageing 
of cold-hardened metals. A continuation of the study 
of the effects of cold-hardening on nickel. — P. Vaillant : 
The absorption of cobalt salts in concentrated solutions. 
From the whole of the experimental results obtained, 
it is concluded that for solutions of cobalt salts the 
modifications arising in the absorption spectrum from 
the substitution of one anion for another, from a 
change of concentration, or from a change of solvent, 
can be reduced to a Kundt displacement and a change 
of intensity. These results are not necessarily in 
disagreement with the ionic theory. — P. Dutoit and 
Chr. Zbinden : The spectrographie analysis of organs. 
The ashes of about fifty human organs have been 
submitted to spectrographie analysis by the arc 
spectrum method : a smnmary of the results is given. 
— Edlen and Erics on : The spectrum of aluminium 
in the extreme ultra-violet. — E. Sevin : The means of 
deciding between the corpuscular nature and the 
purely unduiatory nature of light and of the X-rays. — 
Fahir Emir : Surface solutions on mercury. Study of 
oleic acid. A description of the special precautions 
taken to prevent oxidation of the mercury smface. 
The thickness of the saturated film found “was 24 A., 
as against 23 A. foimd previously for water. This 
confirms the hypothesis of molecular juxtaposition at 
the point of saturation. — Victor Henri ; The heat of 
dissociation of the molecule of oxygen and the energy 
of activation of the oxygen atom. From work based 
on the study of the absorption spectrum of nitrogen 
peroxide, the energy of the normal dissociation of the 
oxygen molecule is deduced as 128,000 calories.^ — ■ 
Mile. Suzanne Veil : A mixed nickel-cobalt oxide and 
the corresponding ferrite. — L. Meunier and M. Lesbre : 
A new method of observation of the evolution of 
solutions of chromic salts. — R. Bernard and P. Job : 
The oxidation of cobalt salts in alkaline media. From 
a spectrophotometric study of this reaction, it appears 
that the passage from the cobaltous to the cobaltic 
state is through the intermediary of a percobaltie 
compound, CoOg, in which the cobalt is tetravalent.— 
J. Grard : Bromomalonic dialdehyde. This exists in 
the forms CHO .CHBr.CHO and CH(OH):CBr.CHO ; 
the second of these possesses acid properties and gives 
well crystallised metallic salts. — L. Palfray and B. 
Rothstein : The 1, 3-cyclohexanediol (resorcite) stereo- 
chemical isomers and halogen derivatives.- — F. Fran- 
cois : The selenoxanthydrols. Their basicity. The 
replacement of the oxygen of xanthydrol by selenium 
does not change the basic character of this alcohol. — 
H. Besairie and Mile. E. Basse : New stratigraphical 
and palseontological observations on the lower and 
middle Cretaceous of the province of Maintirane 
(west of Madagascar). — Raymond Fur on : Some new 
points of the geology of the western Sudan (Diawara, 
Kaarta, and Fouladougou). — Laurent Rigotard : The 
role of sulphur in the formation of plant soil. A study 
of the part played by sulphur in the formation of 
Alpine soils. — Louis Dangeard : The presence of 
Solenopora in the oolitic and pisolitic formations of 
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the Lusitanian of Mortagne (Orne). — M. B ridel and 
C. Charaux : Researches on the variation of the 
coloration of plants in the course of drying. A new 
chromogen, oroberol, extracted from Orobus tuherosus. 
— -B. Soyer : The variation of the permeability of the 
cells in the course of growth in a ligneous plant. 
Measurements of the permeability of the plant cell 
show that the migrations in spring and autumn are 
accompanied by marked modifications in the cellular 
permeability, modifications facilitating the circulation 
of the liquids in the tissues. — P. Chevey : The value 
of the method of examination of the scales applied 
to fishes of the intertropical zone. A difierence of 
only 4° -5° C. between the summer and winter tem- 
peratures of the sea is sufficient to change the rate 
of growth of fishes as shown on the scales. Con- 
clusions are drawn regarding the thermal changes in 
the coastal waters of Siam, Cochin China, and Tonkin. 

J, Millot : Coluius and non -functional fibre pro- 
ducing structures in the Araneideee. — C. N. Dawydoff : 
Some observations on the Ctenoplana of Chinese seas. — 
L. Garrelon, D, Santenoise, H. Verdier, and M. Vida- 
coyitch : The pancreas and pneumogastric excitability. 
The pancreas exerts an important action on the func- 
tional activity of the growing nervous system, by secret- 
ing and pouring into the blood a vagotonising hormone 
not identical with insulin.- — Rene Hazard and Michel 
Polonovski : The physiological rdle of the tertiary 
amine f miction in the pyrrolidine-piperidine nucleus. 
The importance of the idea of isomerism. — R. Meese- 
maecker : A new colour reaction of ergosterol. The 
differentiation of ergosterol from irradiated ergosterol. 
The colour is developed by addition of anhydrous zinc 
chloride, with or without acetic anhydride, to the 
ergosterol in chloroform solution. With zinc chloride 
alone, the colour depends on whether the sample has 
been exposed to light or not. — L. Lutz : The soluble 
ferments secreted by the Hymenomycetes. Hydro- 
carbons and terpene oxides, constituents of the 
essential oils and the antioxygen function. — M. Azema 
and H. Pied : Vanadium in the blood of Ascidians. 
The presence of vanadium in the blood of Phallusia 
mamillata, first discovered by Henze, is confirmed, 
and two other Ascidians, Ascidia mentula and Phah 
lusia fumigata, also gave strong spectroseopie evidence 
of the presence of vanadium. Botrylloides, and B, 
smaragdas also contained vanadium, but in smaller 
amount.— Constantino Gorini : Heterogeneous mam- 
mary cocci, their dissociation. — E. Plantureux : The 
nature of the transmissible lysis of bacteria. — Arnault 
Tzanck and Jean Charrier : The treatment of grave 
haemorrhage of different forms. 

Brussels. 

Royal Academy of Belgium, July 6. — Cl. Servais : 
The geometry of the tetrahedron ( 3 ) . The congruence 
of the axes of symmetry of the paraboloids conjugated 
to a tetrahedron. — Th. de Bonder ; Affinity (2). Study 
of physico-chemical systems with the added condition 
that the masses may vary. — Th. de Bonder: The 
invariantive theory of the calculus of variations (6).— 
Andre Jamotte : Note on the discovery of b> Qlossopteris 
flora in the Lukuga valley, in the neighbourhood of 
Oreinervilie (Belgian Congo). The flora described 
shows great affinities with that of the middle part of 
the Eeca series of the typical region of the Karroo. 
The Ecca series is considered to be of Permian age.— - 
Erwin Schuntner : The application of continuous 
groups to discontinuous linear groups.— Constant 
Lurquin : The criteria of probability in the sense of 
Bieilayme-Tchebyeheff. 

Aug. 3. — Raymond Befay : Introduction to the 
thermody^namics of open systems.— Erwin Schuntner : 
The application of continuous groups to discontinuous 
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linear groups (2).— Lucien Godeaux : Remarks on the 
envelope of the Lie quadrics of a surface. P. E. 
Bourgeois and J. F. Cox : Contribution to the research 
on the cause of the non-uniform distribution of the 
longitudes of the peristars of the spectroscopic double 
stars. 

Ro.me. ■' ■ 

Royal National Academy of the Lincei : Communi- 
cations received during the vacation, 1929. — O. M. 
Corbino : Eunctioning of the triode with strong mag- 
netic coupling with an iron nucleus between plate 
circuit and grid circuit. — A. Angeli and Zvi Jolles : 
Certain oxidation processes determined by normal 
diazo -hydrates. It was shown recently that, under 
the action of stannous hydroxide, normal diazobenzene 
hydrate loses its oxygen atom to give rise to a highly 
labile product, Cgllg-NrlSrH, which afterwards under- 
goes a series of transformations, one of these resulting 
in the formation of benzene. This oxidising action of 
diazobenzene hydrate has now been demonstrated with 
ferrous hydroxide, hydrogen peroxide, hydroxylamine, 
potassium ferrocyanide, and ammonium sulphide. — 

B. Longo and C. Paderi : The biological significance of 
alkaloids on plants. Experiment shows that alkaloids 
act, both on seeds and on plants pontaining them, as 
true excitants. The exciting action is specific in the 
case of plants, but not with seeds.' — B. de Finetti : The 
possibility of exceptional values for a law of aleatory 
increments. — G. Colonnetti : Alterations in the elastic 
condition of a mortised arch effected by addition of 
a chain. — B. Finzi : Observations on the regular mo- 
tion of viscous liquids. — F. Lamberti : The component 
elementary motions of the relative baricentric motion 
of a material system. — E. Raimondi : Dynamic offset 
of a translatory current investing a thin cylinder in 
the neighbourhood of an independent plane walL^ — 
M. Merola : Study of the variable SX Herculis. A series 
of 82 photometric observations made on this star at 
Capodimonte between Aug. 27, 1927, and Dec. 1, 1928, 
allow of the determination of two maxima and two 
minima, thus confirming the irregularity of the period 
and of the light curve noticed by other observers. — 
S. Aurino : The photometric system of Naples. Coru- 
parison of the Draper Catalogue with the Astrographic 
Catalogue of Catania reveals the existence of a system- 
atic error in the Draper Catalogue function of stellar 
magnitude. The photometric system of Naples ap- 
pears to be in excellent agreement with Miss Leavitt’s 
system of photographic photometry (Harvard 

C. Cannata : The ballistic hypothesis and the veri- 
fication of the law of areas in the orbits of telescopic 
stars. Results are given which show that, for the 
orbits of telescopic stars, the perturbations induced by 
the ballistic hypothesis are generally insignificant. 
Moreover, with rare double stars in which such per- 
turbations appear relatively conspicuous# these are 
always within the limits of observational errors. For 
orbits of slight eccentricity, the pertmhations leave 
undisturbed the obedience to Kepler’s second law.— 
E.'Persico and F. Scandone : The Hall effect 'with ex- 
tended electrodes (2). — M. belli : W. Thomson’s mini- 
mum heat theorem. Comparison is made between the 
J oule heat evolved in unit time by a condx.ictc>r tra- 
versed by a current and that evolved when, not tlie 
current intensity, but the values of the potential (sup- 
posed everywhere continuous) at the electrodes are 
fixed, and when also at every point Ohm’s law of move- 
ment but not that of continuity of current is satisfied. 
This is equivalent to comparing the effective station- 
ary regime naturally established in the conductor with 
others provoked by keeping the terminal potentials 
unchanged by immission in certain zones and emission 
iff others. The result shows that, in the former case, 
the Joule heat generated is at a minimum, an extension 


NATURE 


339 


Mabch 1, 1930] 


of Tliomson’s minimum heat theorem being thus de- 
duced. The corresponding theorem of electrostatics 
is capable of analogous extension.— F. de Carli : Vis- 
cosity isotherms of binary mixtures (5) : The system 
nitrobenzene-stannic bromide. Thermal analysis of 
this system does not reveal the formation of a com- 
pound between the components, but investigation of 
the viscosity-composition relationship demonstrates 
the existence of an additive compound, probably 
2CgIl5 • SnBr 4 , stable in the liquid state. — Giam- 
battista Dal Piaz : Geological data on the regions of 
the Aurine Alps and of the Giant Vedrettes (Upper 
Adige) (2). — G. Brunelli : The skeleton of teleostians 
studied by means of radiography, in relation to the 
mechanics of movement. — U. , Cassinis and L. Braca- 
loni : ISTormal and alimentary alcoholhsemia during 
physical exercise (2). 


Official Publications Received. 

Beitish. 

The Quarterly Journal of the Geological Society. Vol. 85, Part 4, No. 
340, December 3Lst, 1929. Pp, 389-689 + plates 23-47. (London ; Longmans, 
Green and Co., Ltd.) Is, Qd. 

River Flow Records : Ness Basin. River Garry (Inverness-shire) : Report 
on River Flow, July to September 1929. By VV. N. McCIean. Pp. 4-f 3 
table.s. (London : River Flow Records.) U. 6fL 
World’s Poultry Congress, Crystal Palace, London, 22nd to 30th July 
1930. The Post-Congress Tour, 31st July to 11th Aug. 1930. Pp. 24. 
(Loiidoh : Ministry of Agriculture.) 

Proceedings of the Cambridge Philosophical Society. Vol. 26, Part 1, 
January. Pp. 121. (Cambridge : At the University Pre.ss.) 7*‘. 6d. net. 

Air Ministry : Aeronautical Research Committee. Reports and Memo- 
randa. No. 1266 (E. 34): Experiments on Flame E.xtinctiori in Gaseous 
Mixtures. By Squadron Leader W. Helmore. Work performed for the 
Aeronautical Research Committee at the Cambridge University Engineer- 
ing Laboratory. (l.C.E. 680, revi.'^ed.) Pp. 17 -{-4 plates. (London: 
H.M. Stationery Office.) liv net. 

Pharmaceutical Society of Great Britain: Pharmacological Laboratories. 
Fourth Annual Report, 1929. Pp. 16. (London.) 

Worcestershire County Council : Agricultural Education Sub-Committee. 
Ox Warble Fly : Reporc on the Demonstration and Experiments carried 
out in Worcestershire in 1928 and 1929. Pp. 26. (Worcester.) 

Liverpool Observatory and Tidal Institute. Annual Report, 1929. 
Pp. 15. (Liverpool.) 

Gold Coast Survey Department. Professional Paper No. 1 : Notes on 
the Application of the Slethod of Least Squares to the Adjustment of 
Triarigulation and Level and Traverse Networks. By J. Clendinning and 
F. Yates, Pp. iii-}-8L (Accra : Government Printing Office.) 10s. 

Transactions and Proceedings of the New Zealand In.stitute. Vol. 60, 
Part 3, September 1929. Pp. iv-}-379-520-i- plates 33-69. (Wellington, 
N.Z.) 

Hull Museum Publications. No. 161 : Meaux Abbey, By T, Sheppard. 
Pp. 32. No. 162 : Catalogue of the Mortimer Collection of Prehistoric 
Remains from East Vork shire Barrows. By T. Sheppard. Pp. viii-f-146. 
Is. No. 163: Hull Museum Treasures. .By T. Sheppard. Pp. 32, No. 
164 : Cissbury ; Evolution of Furniture ,* Lincolnshire Worthies. By T. 
Sheppard, pp. 22. No. 165: Catalogue of the Fewster Collection of 
F, S. Smith’s Sketches of Old Hull. By T. Sheppard, Pp. v+32. No. 
166 : The Position a Museum should hold in the Life of a Community? 
by Sir Frederic G. Kenyon ; The Mortimer Collection of Bast Y'otkshire 
Antiquities, by T. Sheppard. Pp. 10. (Hull.) - 
Proceedings of the Geologists’ Association. Edited by A. K. Wells. 
Vol 40, Part 4, January 31st. Pp. 307-394 -f- plates 27-32. (London: 
Edward Stanford, Ltd.) 5s. 

Journalof the Chemical Society. January. Pp. iii-l-185-f-xvi. (London.) 
Department of Seientitic and Industrial Research. Report for the Year 
1928-29. (Cmd. 3471.) Pp. v-f-200, (London: H.M. Stationery Office.) 
3a.6d.net. 

'FOREIGSr. 

United States Department of Agriculture : Weather Bureau. Monthly 
Weather Review. Supplement No. 32: Climatological Data for Southern 
South America. By W. W. Reed. (W.B. No. 995.) Pp. ii-1-23. (Wash- 
ington, D.C. : Government Printing Office.) 10 cents. 

Proceedings of the Academy of Natural Sciences of Philadelphia, Vol. 
-81. A Further Collection of Birds from Siam. By Rodolphe Meyer de 
Schaunsee. Pp. 623-588. Notes on Japanese and Chinese Fishes. By 
Henry W. Fowler. Pp. 689-616. (Philadelphia.) 

Proceedings of the United States National Museum. Vol. 79, Art 18: 
Two New Mollusks of the Genera Ostrea and Exogyra from the Austin 
Chalk, Texas. By Lloyd W. Stephenson. (No, 2815.) Pp. 6-}- 3 plates. 
(Washington, D.p. : Government Printing ptfiee.) 

Publikaee Praxske Statni Hvezdarny. Cis. 6 : The Spectral Distribu- 
tion of Stars, magnitude 7-0 and brighter, in the Henry Draper Catalogue. 
By Dr. Otto Seydl Part 1: Text and Tables. Pp. 54. Part 2 : Maps. 
Pp. ii-f 14 maps. (Prague.) 

Bulletin of the American Museum of Natural History. Vol. 59, Art. 2 : 
The Pennsylvanian Tetrapods of Linton, Ohio. By AJfred S. Romer. 
Pp. 77-147. (New York City.) 

United States Department of Commerce : Coast and Geodetic Survey. 
Serial No. 455 : Results of Magnetic Observations made by the United 
States Coast and Geodetic Survey in 1928. By Daniel L. Hazard. Pp. 
ii-}-35. (Washington, D.C. : Government Printing Office.) 10 cents. 
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: The University of Colorado Studies. Vol. 17, No. 3 : Abstracts of 
Theses for Higher Degrees in the Graduate School, 1929. (University of 
Colorado Bulletin, Vol 29, No. 14, General Series No. 275.) Pp. 193*263. 
(Boulder, Colo.) 1 dollar. 

Unione Astronomica Internazionale. Itmriagini spettroseopiche del 
bordo solare osservate a Catania, Madrid, Zd-S5 e Zurigo riegli anni 1925 
e 1926. Pvibblicate per cura del R, Osservatorio Astrotisico di Arcetri. 
Pp. 114-19 ta vole. (Firenze.) 

Pubblicazioni della R. Universita degli Stiidi di Firenze. Fa.seicolo 
N. 46 : OsservHzioni e Memorie del R. Osservatorio Astrofisieo di 
Arcetri. Pp, 98-f2 tavole. (Firenze.) 


CAT.4LOGUES. 

X-Ray Conches, Screening Stands, Tube Stands, etc. Pp. 24. (London: 
Watson and Sons (Electro-Medical) Ltd.) 

The “ Sunic ” Surgical Diathermy Apparatus. Ppi. 4. (London : Watson 
and Sons (Electro-Medical) Ltd.) 

English Colour Plate Books of the Nineteenth Century : a Catalogue of 
Books of Sport, Travel and Humour. (New Series, No. 5.) Pp. 32 + 7 
plates. (London: Francis Edwards, Ltd.) 


Diary of Societies. 

FRIDAY, Februaev 28. 

Electeical Association for Women (at 46 Kensington Court), at 3.— 
L. I.. Robinson : Taritfs. 

Physical Society (at Imperial College of Science), at 5.— C. H. N. Lock : 
The Equations of xMotion of a Viscous Fluid in Tensor Notation. — W. L. 
Wattoii : A New Type of Dewar Flask, for Use as a Calorimeter. — R. O. 
Cherry: Field Intensity Measurements around some Australian 
Broadcasting Stations. 

Royal Society of Medicine (Disease in Children Section), at 5.30. 

Junior Institution of Engineers (informal Meeting), at 7.30. —J. 
Rowcroft : The Design of Dynamos for Automobiles. 

Royal Society of Medicine (Epidemiology Section), at 8. — Sir Leonard 
Rogers : Further Experience in Forecasting Epidemics in India and 
their Bearing on the Reduction of Cholera Epidemics. 

Royal Institution of Great Britain, at 9.— Prof. G. I. Taylor : A Tour 
in the East Indies. 

Institution of Electrical Engineers (West Wales— Swansea— Sub- 
Centre).— L. C. Grant: The Breaking Performance of High-Power Switch- 
gear and of a New Form of Quenched-Arc Switch. 

SATURDAY, March 1. 

Geologists’ Association (at Museum of Practical Geology, Jerrnyn 
Street), at 2.30.— 0. P. Chatwin : Demonstration of The Paleontology 
of the Reigate Sheet. 

Royal In.stitution of Great Bbutain, at 3.— W. Rothenstein: Nine- 
teenth Century Painting in France and England (2). 

Mathematical Association (London Branch) (at Bedford College), at 
3.— Prof. W. M. Roberts : Energy and some Points in Statics. 

Gilbert White Fellowship (at Queen Square, W.C.l), at 3.— Conver- 
sazione and Exhibition. 

MONDAY, March 3. 

Royal Society, Edinburgh, at 4.30.— W. N. McCIean : River Flows of 
the Ness Basin.— Gertrude Lilian Elies and C. E. Tilley : Metamorphism 
in Relation to Structure in the Scottish Highlands. 

Victoria Institute (at Central Buildings, Westminster), at 4.30. — Lieut. - 
Col T. C- Skinner : The Significance of the Old Testament Scriptures 
to our Lord Jesus Christ. 

Royal College OF Surgeons of England, at 5. — C. B. Shattock : Demon- 
stration of Affections of Lymphatic Glands. 

Society of Engineers (at Geological Society), at 6.— J. Pickin : Machine 
Tools, followed by a Film entitled A British Key Industry. 

Royal Institution of Great Britain, at 6.— General Meeting. 

Institution of Automobile Engineers (Bristol Centre) (at Merchant 
Venturers’ Technical College, Bristol), at 7.— H. R. Ricardo : Combus- 
tion in Diesel Engines. 

Institution of Electrical Engineers (Informal Meeting), at 7.— J. J. 
Fisher and others : Discussion on Push-Button Control 

Institution of Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7. — Lt.-Col S. E. Monkhouse and L. 0. 
(5rant: The Heating of Buildings Electrically by means of Thermal 
Storage. 

Institution of Mechanical Engineers (Graduates’ Section— London) 
(Annual Meeting), at 7.— Informal Discussion on W'orksliop Practice at 
Home and Abroad. 

Royal In.stitote of British Architects, at 8.— F, Pick : The Design of 
■Modern Railway Stations in Europe and America. 

Royal Society of Arts, at 8.— A. B. Searle : Recent Improvements in 
Methods of Brickmaking (Cantor Lectures) (3). 

Society of Chemical Industry (London Section) (at Chemical Society), 
at S.— -Dr. C. Ainsworth Mitchell : Circumstantial Evidence from 
Fibres and Hairs. — H. M. Laiigton : The Splitting of Castor Oil. 

Twickenham Literary and Scientific Society (at Free Library, 
Twickenham), at S.— RevL Dr. J. J. Doyle : Some Aspects of Higher 
Education in the United States. 

Institution op THE Rubber Industry (London and District Section) (at 
Engineers’ Club, Coventry Street).— Dr. H. A. Daynes : Methods a,nd 
Appliances used for the Control of some Manufacturing Processes in 
the Rubber Industry. 

TUESDAY, March 4. 

Royal Society of Arts (Indian Section), at 4.30.— T. M. Ainscough : 
British Trade with India. 

Royal College of Physicians or London, at 5. — Dr. J. A. Glover : The 
Incidence of Rheurnatie Diseases (Milroy Lectures) (1). 
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Royali Institution of Great Britain, afc 5.15. — Sir William^ Bragg: 
X-ray Deterriii nation of fclie Structure of Cellulose and Similar Sub- 
stances (4). . t 

Zoological Society of London, at 5.30. — A. B. Martynov: On the 
Triehopterous Fauna of China and Eastern Tibet.— Dr. R. E. Drake- 
Brock-man : A Review of tlie Antelopes of the Genera Madoqua and 
RhyndiMragus.--M. Burton : Norwegian Sponges from the Norman 
Coilectioii.'— Dr. Marie V. Lebour: The Larval Stages ^of Caridion 
(Crustacea) with a Description of a New Species. ~H, W. Kew: On the 
Spermatophores of the Pseudoscorpions Chthonius and OhLnnm.—'W. S. 
Bristowe : A Supplementary Note on the Mating Habits of Spiders. 
Institution OF Electrical 'Engineers (North-Western Centre) (at 
Engineers’ Club, Manchester), at L— B. H. Smythe and B. G. Weeks: 
Low-Temperature Carbonisation of Fuel, with Special Reference to its 
Combination with the Production of Electricity. 

Royal Photographic Society of Great Britain, at 7. — R. N. Speaight : 

Some Interesting Personalities in Photogiaphy. 

In-stitution op Automobile Engineers (at Royal Society of Arts), at 7.45. 

— H. R. Ricardo : Combustion in Diesel Engines. 

Royal Society op Medicine (Orthopaedics Section), at 8.30. —S. A. S. 

Malkin and others : Discussion on Spasmodic Plat Foot. 

Institution OF Electrical Engineers (Bast Midland Sub-Centre). — 
J. J. Denton : Television— Progress and Applications. 

WEDNESDAY, March 5. 

Institution of Electrical Engineers (Wireless Section), at 6. — H. J- 
Lucas : Some Developments of the Piezo-Electric Crystal as a Frequency 
Standard. —J. E. P. Vigoureux: The Valve - Maintained Quartz 
Oscillator. 

Institution of FIeating and Ventilating Engineers (at 29 Hart 
Street, W.C.l), at 7.— Discussion on The Space Required for Central 
Station Equipment. 

Institution OF Electrical Enginpiers (Tees-side Sub-Centre) (at Cleve- 
land Technical Institute, Middlesbrough), at 7.15. — B. A. Robinson: 
Address, 

Society of Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8.-— Dr. S. Jndd Lewis: (a) The Spectroscopic 
Investigation of Jams and the like ; (5) A Simple Polarimetric Test 
for Sugars in Jams ,* (o) A New Kjeldahl Distillation Apparatus. —Prof. 
M. S. Eldin Bey : The Detection and Identification of Alkaloids in the 
Saliva and Salivary Glands. 

Royal SociETy op Arts, at 8. — Prof. A. R. Ling: Brewing as a Branch 
of Science. 

Institution of Chemical Engineers (at Geological Society), at S. — 
Prof. W. E. Gibbs : The Formation and Growth of Crystals. 

Royal Society of Medicine (Surgery Section), at 8.30.— Pathological 
Evening. 

Royal Microscopical Society (Biological Section). 

THURSDAY, March 6. 

Roy.4L Society, at 4.80.— Paper.? probably to be read: — W. J. Elford : 
Structure in very Permeable Collodion Gel Films and its Significance 
in Filtration Problems.— T. W. Wormell : Vertical Electric Currents 
below Thunderstorms and Showers.— Dr. N, K. Adam : The Structure 
of Surface Films. 

Linnean Society of London, at 5.— Dr. S. M. Manton: Notes on the 
Segmental Excretory Organs of Crustacea. V. On the Maxillary Glands 
of the Syncarida.— Prof. G. E. Nicholls ; Addendum to his paper on 
iHicTas'p'idBs.— Major R. W. G. Hingston : In the Canopy of the Forest — 
British Guiana. 

Royal College of Physicians of London, at 6.— Dr. J. A. Glover : The 
Incidence of Rheumatic Diseases (Miiroy Lectures) (2). 

Royal Institution of Great Britain, at 5.15.— J. B. S. Haldane : Some 
Problems of Genetics, 

Royal Aeronautical Society (at Royal Society of Arts), at 6.30. — 
Major F. M. Green and H. C. H. To wnend : Resistance of Air-cooled 
Engines. 

Society of Chemical Industry (Birmingham and Midland Section) (at 
Birmingham University), at 6.30. 

Royal Photographic Society of Great Britain (Kinematograph Group 
’ — Annual General Meeting), at 7. 

Society of Chemical Industry (Bristol Section) (jointly with Institute 
of Fuel) (at Bristol University), at 7.30.— Dr. F. S. Sinnatt : The Clean- 
ing of Coal, 

Chemical Society, at 8.— G. W. Fenton and Prof, G. E. Ingold : Influence 
of Poles and Polar Linkings on the Course Pursued by Elimination 
Reactions. Part VII. A Generalised Form of the Olefinic Degradation 
of Sulpliones.— Prof. C. K, Ingold and J. A. Jessop: (a) Influence of 
Poles and Polar Linkings on the Course Pursued by Elimination 
Reactions. Part VIII. The Methylenic and Paraffinic Degradations of 
Sulphones. (6) Part IX. Isolation of Substariee Believed to Contain 
a Semi-polar Double Linking w'ith Participating Carbon. 

Philological Society (at University College), at 8.— N. B. Jopson: 
Work of the London Board of Comparative Philology. 

FRIDAY, March 7. 

Royal College of Surgeons of England, at 2.45.— T. B. Layton: 
Demonstration of The Rhinoiogioal Anatomy of the Naso-frontal Duct 
and the Hiatus Semilunaris. 

Royal Society OF Arts (Indian Meeting), at 4.30. 

Koval Astronomical Society (Geophysical Discussion), at 4.30.-— The 
History of Mountains, Opener : Dr. Harold Jeffreys. 

Institution of Mechanical Engineers, at 6.— L. W. Schuster: The 
Strength and Design of Bbision Welds for Unfired Pressure Ve.ssels. 
Society of Chemical Industry (Manchester Section) (at Engineers’ 
Club, Manchester), at 7.— Dr. F. L. Pyman : Fine Chemicals. 

Institution of Electrical Engineers (Meter and Instrument Section), 
at 7. — A. E. Moore and W. T. Slater: An Investigation of the 
Frequency Variations in Induction Watt-hour Meters. 

Royal Photographic Society of Great Britain (Pictorial Group- 
Annual General Meeting), at 7. 
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North-East Coast Institution of Enqinbers and Shipbuilders 
(Informal Meeting) (at Bolbec Hall, Newcastle-upon-Tyne), at 7.15. — 
W. D. Horsley and others : Discussion on The Effect of the Use of 
Electricity in Workshops on Efficiency and Costs. 

Junior Institution of Engineers, at 7.30.— Lt. -Col. G. J. Hartley: 
Chile and Engineering in Chile. 

Institute of Metals (London Local Section) (at 83 Pall Mall), at 7.30. — 
A. Goad Pryor: The Manufacture of Glass and some of its more 
Interesting Properties. 

Geologists’ Association (at University College), at 7.30.— Dr. A. E. 
Trueman: The Low^er Lias (Bucklandi Zone) of Nash Point, Glamorgan. 
—A. A. Fitch : The Geology of Etchingham and Robertsbridge, Sussex. 
— G. S. Sweeting: The Geological Structure of the Ashburnham, 
Battle and Crowhiirst Districts, Sussex, with Notes on the Wealden 
Iron Ore. 

Royal Society of Medicine (Anesthetics Section), at 8.30.— Dr. C. 
Donald: Spinal Analgesia with Spinocain.— Dr. H. Jones: Pereain 
‘Ciba ’, a New Regional and Spinal Analgesic, with Special Reference 
to High Thoracic Nerve-root (Splanchnic) Block. 

Royal Institution of Great Britain, at 9.— Dr. C. Tate Regan : Angler 
Fishes. 

Society of Chemical Industry (Chemical Engineering Group) (jointly 
with Glasgow Section) (at Institution of Engineers and Shipbuilders, 
Glasgow).— J. S. F. Gard and R. F. Robinson : The Insulation of 
Heated and Cooled Surfaces. 

Oxford University Junior Scientific Club. — Prof. C. E. Ingles: The 
Construction of a Great Suspension Bridge, 


SATURDAY, March S. 

Royal Institution of Great Britain, at 3.— Sir Ernest Rutherford : 
Atomic Nuclei and their Structure (1). 


PUBLIC LECTURES. 

FRIDAY, February 28. 

Imperial College of Science and Technology (Department of Mathe- 
matics), at 5.30.— Prof. 0. Stbrmer : The Mathematical Theory, of the 
Polar Aurora. (Succeeding Lectures on _Mar. 5 and 7.) 

University College, at 5.30.— Prof. E. Gilson : L’Idee de Dieu dans la 
Philosophie de Descartes. (Succeeding Lecture on Mar. 3.) 

SATURDAY, March 1. 

Hobniman Museum (E’orest Hill),,' at 3.30.— Dr. iW. G. Ivens : The 
Solomon Islands and their People. 

MONDAY, March 3. 

Medical Society of London, at 5.15. — Mrs. Stella Cliiirehill : Infent 
Welfare Schemes (Chadwick Lecture). 

Bikkbece College, at 5.30.— Prof. Beresford Pite : An Isometric Diagram 
of the Construction of the Dome of St. Paul’s Cathedral. Drawn by 
R. B. Brook-Greaves. 


TUESDAY, March 4. 

University College, at 5.30. — Prof. J. de Vries : Early Teutonic Civilisa- 
tion. (Succeeding Lectures on Mar. 7 and 11.) 

Birkbeck College Chemicai. Society, at 6.— Prof. A. McKenzie: The 
Migration of Hydrocarbon Radicles in Optically Active Compounds. 

WEDNESDAY, March 5. 

King’s College, at 5.30.— Prof. P. N. Milyukof : The Past and Present in 
Russian History, 

London School of Economics, at 6. — Dr. G. H. Miles : The Problem 
of Incentives in Industry. (Succeeding Lectures on Mar. 12 and 19.) 

Belfast Museum, at .8. — W. R. Gordon: The Progress of Modern 
Painting. 

THURSDAY, Maeck 6. 

University College, at -6. 15. — Prof. 0. Meyerhof: Cluunistry of Muscle 
in relation to Problems of Cellular Physiology. (Succer.iling Lectures 
on Mar. 7, 10, and 12.) 

Imperial College of Science and Technology, at 5.:;o. — Dr. W. F. 
Bewley : Diseases of Glasshouse Plants. (Succeeding Lt‘crnres on Mar. 
13 and 20.) 

University of Birmingham.— Sir William B. Hardy : The Physical Basis 
of Life (Huxley Lecture). 

SATURDAY, March 8. 

Horniman Museum (Forest Hill), at 3.30.— Prof. J. R. Ainsworth Davis : 
Casting Life in New Moulds. 


COMFERENCE. 

February 28 and March 1. 

Association OF TecfiNxcal Institcitons (at Skinners' Hail, liowgatt- 
Hill, B.C,4). 

Friday, Febrnary 28, at 10.30 a,m. — Lord Eustace Pei-ey ; ITesidential 
Address, 

C. R, Keene ; The Relationship between the Teaching of Art and 
Teelmology. 

Friday, February 2S (afternoon), SlIkI Saturday, Marrh I (inontinijX — F- W. 
Goodenough: The ToachingMff Salesmanshij^ in Technii'al Colleges. 

G. H. Gater : A Descriptive Account of Technical Education in 
London. 

E. Salter Davies, Sir Percy Jackson, and Princij-al J. H. Kverevl : 'I’he 
Raising of the School Leaving Age and its Efiect upon Tt'chnical 
Bducatiott. 

PrincipaiR, S. Clay and others: Ih'seussicn on Technical Education 
for the Plumbing Trade, with S^iccial Hefei'fmce t«» the Rural Apfircnticc. 
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School Science and Educational Values. 

W HETHER one agrees with Prof. H. E. 

Armstrong or not — and frequently one 
does not — there is always to be found in his utter- 
ances much that is arresting, and in his writings 
much that stimulates. One is often grateful to 
him for saying things wdiich one is glad should be 
said — by someone else. Even when his character- 
istic, pyrotechnic methods of expression become 
familiar, one is forced into the position of an 
attentive, if critical, student of his views. One 
can enjoy his serious humour, admire his courage, 
deplore his exaggeration, but one seldom fails to 
experience the fresh air of common sense and the 
provocation to renewed thought about fundamental 
things which he offers to his audience. When, in 
particular, he expresses an opinion on the teaching 
of science in our schools and universities, it is 
possible — rather it is profitable — to follow with care 
his exposition without necessarily finding oneself 
in complete agreement either with his generalisa- 
tions or with his proposed remedies. This attitude 
is presumably exactly that which our critic would 
j wish to produce, for the policy of follow-my-leader 
is above all distasteful to him, and he would have 
both teachers and taught think and work out their 
scientific salvation each for himself. 

In a recent address to the West Kent Scientific 
Society, as reported in the Kentish Mercury, Prof. 
Armstrong offered a vehement criticism of the type 
of education provided in both schools and colleges ; 
his title was Our Present Curse of Education”, and 
his war-cry “ Down with the outside examiner”. 
Teachers who are wise enough to read his address 
must expect to receive a ‘ wigging and their 
anticipations "will be duly realised. They will, 
nevertheless, be indebted to him for his persistence 
in stepping on the weak planks in the educational 
platform, and might even forgive him his failure 
to commend the general stability of the structure 
which they have laboured, not unintelligently or 
unsuccessfully, to erect. It is safe to say that Prof. 
Armstrong is not alone in being dissatisfied with 
methods or with results ; the urge to progress is a 
fairly common experience in educational circles. 
It is equally safe to assert that our Weltan- 
schauung has changed more rapidly than our 
educational technique. But when Prof. Arm- 
strong asks us to agree that our schools remain 
happy hunting-grounds for pottering pedagogues, 
or that the admirable qualities of wKich the w^orld 
is in need are the very opposite of those wKich 
characterise teachers as a class, or that no subject 
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is or can be properly taught in girls" schools, he 
%vill not be surprised to detect a suspicion of 
hesitation about our applause. JNTevertheless, if it 
is necessary to throw a few bricks in order to con- 
centrate attention on the fact that we are not yet 
a scientifically equipped nation, that our only 
chance of happy survival is to make ourselves such, 
and that our leaders into the future must be 
scientifically-minded men and women, then bricks 
let there be, and Prof. Armstrong throws as de- 
vastatingly as any. 

Scientific or not, however, a nation may reason- 
ably be expected to express itself adequately in its 
native language, and widespread inability to do so 
is specially to be deplored among its rising scientific 
generation. English, he says, should be taught at all 
times and through all subjects of instruction ; we can 
but agree. Such incompetence is within the every- 
day experience of those "who have to read science 
students" essays, and is still frequently noticeable in 
the reports of original work written by experienced 
investigators. Latin, adds Prof. Armstrong, is the 
only subject that is and can be properly taught 
to-day — apparently because our schools are prac- 
tically all ‘ in Latin hands ’ ; there are ho skilled 
teachers for the other subjects, and foreign 
languages, in particular, are not regarded seriously. 
Languages and mathematics, as he truly says, may 
be taught as definite subjects ; the objective is 
clear, whilst in other class subjects there is no fixed 
method of approach. 

It is not entirely obvious whether it is for this 
reason, or in spite of it, that Prof. Armstrong urges 
that more time should be devoted to the subject of 
languages ; in his conclusion, however, he is prob- 
ably correct. Intercourse betw^een the nations of 
the world is in a stage to warrant the extension, 
and mutual goodwill and understanding, whether 
scientific, commercial, or political, cannot fail to 
profit thereby. Moreover, the taste for languages 
is a good and useful taste, and good taste should 
be acquired in early life. He would next study 
geography ; not geography as we ourselves were 
taught, but a living geography including geology, 
agriculture, etymology, and anthropology. When 
we add the necessary basis of physics and chemistry, 
not forgetting also biology, we have the group of 
concrete sciences which, called geography or any- 
thing else, is bound to figure in any intelligent story 
of man and his home. Greater informality in school 
science there probably should be, but it will become 
doubly necessary to guard against permitting the 
book of knowledge to degenerate into a mere album 
of entertaining snippets. Even more probably 
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there should be some broadening of the scientific 
basis of instruction, particularly in the direction of 
simple biology. This extension here and broaden- 
ing there will, how^ever, fail in its immediate pur- 
pose if it has in view merely an ideal universal 
code of education ; it should be conceived as part 
of an elastic system adaptable to varying intel- 
lectual and material requirements. Neither pupils 
nor teachers are cast alike in the same mould, so 
that w’-e need not expect, however emphatic or 
unorthodox our views, to discover a universal 
solvent for such problems. 

Wholesale condemnation falls not only on school 
science as taught to-day, but also on external 
examiners and all their works. “ If ”, says Prof. 
Armstrong, “ the external examiner is allow^ed to 
pursue his fell and cursed commercial purpose 
much longer, schools throughout the country will 
be ruined ; they wdll lose all liberty to experiment, 
all liberty of teaching, and wdll turn out only auto- 
mata . ” It can scarcely be supposed that Prof . Arm - 
strong, a scientific man, is attempting to deny the 
appropriateness of an independent test in helping 
to determine how a pupil is reacting to w^ards his 
educational environment, so that it wmuld appear 
that this is only his playful w^ay of recommending 
modification in the nature of the tests to be applied, 
and in the circumstances of their application. 

In any event, the vocational significance of such 
educational tests is a matter to be reckoned with 
nowadays, when most men "s brains have to earn 
their bread, and acceptable tests of some kind of 
commercial significance there wull have to be. It 
is not evident wLether the stimulus of independent 
tests in promoting application to study is equally 
denied, or whether one is in future to rely on a 
universal consuming desire to acquire more know- 
ledge and to acquire it in a logical w^ay, on an irre- 
sistible impulse in youth to discover and apply 
scientific method. The heuristic procedure is 
admittedly a potentially effective instrument in the 
skilled teacher’s hands, and given a suitable medium 
it is no doubt capable of highly successful applica- 
tion. The inquisitiveness of the scholar, con- 
stantly directed in logical chamiels by a sym- 
pathetic and provocative teacher, can be turned 
to good account in setting in motion the wbeels of 
the mind, but even a well-oiled engine requires 
fuel, as an agile mind requires a generous know^- 
ledge of fact. That is not to say that fact is more 
important than method ; it is to say that in- 
struction has its proper and fundamental place in 
education. Early speeiaiisation is, of course, to 
be avoided, and a pass degree may have merits 
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iinsliared witli an honours degree where the dis- 
semination of knowledge rather than its acquisition 
is ill question. Specialists are frequently heard to 
complain of the narrow outlook which the present 
stage of development of science has forced them to 
maintain in the pursuit of their objective. Is not 
therefore the danger in loosening external control 
of progress accentuated rather than reduced ? It 
might reasonably be argued that the heuristic 
method of all methods requires the watchful eye of 
an outside examiner, albeit a wise and sym- 
pathetic one. It is the very narrowness of school 
science of which Prof. Armstrong complains. 

It is, indeed, even an open question whether 
research, by members of the teaching staffs of our 
universities, is not being exalted above its proper 
place in the scheme of things ; w^hether the student 
is not being subordinated to the published paper ; 
whether the teaching function, with its concomit- 
ant requirement of leisure for thought and reading, 
should not receive greater attention and recognition. 
This is a matter which has recently been discussed 
by the president of the Association of University 
Teachers, who vieivs the present tendency with some 
concern. The question, however, bears only in- 
directly on our subject ; another consideration has 
a more direct influence. It appears impossible 
under existing conditions to remove Prof. Arm- 
strong’s engaging and important problem from the 
domain of theory to that of practice, for the essence 
of the method is greater informality, elasticity, and 
individuality than is usually possible in a school or 
graduate college class of the usual size and hetero- 
geneity. Large classes, or even classes less large, 
are scarcely amenable to real heuristics, and failing 
the substance the shadow^ is probably of negligible 
value in comparison with the conventional article. 

A. A. E. 


Britain's Coal Resources. 

P ROF. J. H. JONES gives a very complete and 
useful summary of the existing conditions of 
the coal industry of Great Britain in a paper entitled 
'' The Present Position of the British Coal Trade ” 
m th.Q Journal of the Royal Statistical Society, Yol. 
93, Part I, 1930. He has collected valuable 
statistics from British and foreign sources and has 
published these in some twenty-nine tables by way 
of an appendix to his paper ; these figures form 
also the basis of the paper. 

Prof. Jones has dealt with these statistics in the 
effective manner that might be expected from so 
accomplished a statistician. Any defects in his 
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treatment of the subject are due to the fact that 
he is a statistician and not a miner, and, therefore, 
overlooks some of the points which to a mining 
engineer would have been comparatively obvious. 
Thus he deals in considerable detail wdth the falling 
off in British output, w’hich he determines by a 
comparison of the present condition with conditions 
in 1913, the last pre-War year. He apparently 
overlooks the fact that 1913 was an exceptionally 
prosperous year for the coal trade, and should 
not be used as a basis for comparison. 

In any case, however, the fact that the British 
coal trade has fallen off compared to what it was 
in the years immediately preceding the War cannot 
be disputed. Prof. Jones does not, how^ever, ap- 
pear to see, as a mining engineer w-ould, that this 
falling off is an inevitable consequence of the lead 
wFich Britain enjoyed for so long among coal- 
producing nations. He has overlooked the fact 
that coal, like every other mineral deposit, is a 
wasting asset, and that the nation which, like 
Britain, first developed and wmrked its richest 
Yearns, thus supplying the markets of the world, 
must inevitably sooner or later come to the stage 
when, with incipient exhaustion of these exception- 
ally fine and accessible seams, other nations are 
able to enter into competition with it on more 
equal terms. 

The conclusion that Prof. Jones reaches is as 
follows: ‘'The machinery which is now being 
established serves merely to relieve the pressure of 
excessive competition. . . . The cause can only 
be removed by a reduction in the producing 
capacity of the industry to the volume of demand 
which is likely to exist under the new conditions, 
... I believe . . . that we may reasonably expect 
the industry not only to recover some of its lost 
markets on the Continent, but also to benefit from 
a growing demand for home consumption.” 

As a statistician, Prof. Jones is perhaps justified 
in his conclusion from a study of the statistics of 
the industry, but it is scarcely one that can be 
justified in the eyes of those who know all the 
circumstances of the case. 

Even a statistician might, however, find grounds 
for apprehension, seeing that Britain’s probable 
coal resources are only about 3 per cent of the prob- 
able resources of the world, whilst Britain’s coal 
output, as Prof. Jones shows, is approximately 
one-fifth of that of the whole world and fifty years 
ago was practically forty-four per cent. These 
figures surely indicate that Great Britain could not 
possibly maintain its leading position at the above 
rate of output for more than a limited period. 
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Letters to the Editor* 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return^ nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications. 1 

Organic Cliemistry in Peril. 

The Times of Feb. 21 contains a remarkable article 
by Prof. George Forbes, in which he describes his 
experience in 1877 when endeavouring to act as 
war correspondent in the Russo -Turkish war. He 
was foiled by the Russian officials in every attempt 
that he made to join their army, imtil he met with a 
Prince Swiatipolk Mirski — a distinguished supporter 
of literature and the arts, well known in Parisian 
society — ^who was in charge of Transcaucasia. After 
they had talked together for some time, the Prince 
suddenly asked him : “ Are you any relation of the 
late Principal James David Forbes ? ” When Forbes 
replied that he was his son, the Prince grasped him 
by the hand — ‘ was very pleased to meet him he 
had so much admired his father’s discoveries in 
relation to glaciei'S and other branches of science — 
and roared with laughter as he remarked : “ And to 
think that they looked upon you as a Turkish spy 
(I wonder if the prince did begin his sentence with 
that conjunction ?) From that moment Forbes’s 
difficulties disappeai'ed : he soon received a permit 
and was free to go under fire ; he did so right valiantly. 
“Thus, as constantly in my life,” writes Forbes, 
“ I was given the chance to do greater things than 
my own merit deserved, through the esteem, venera- 
tion and a:ffection in which that great man, my 
father, was held.” A more moving expression of 
filial reverence, of justified ancestor worship, has not 
been penned. 

All this by way of showing that it pays to have a 
father and have him remembered. Hi London, we 
are in danger of forgetting our fathers, especially the 
fathers of organic chemistry and of disregarding their 
work — of showing ourselves imable to appreciate its 
value and the supreme importance of carrying it on, 
with ever-increasing intensity of effort. Two most 
weighty letters were printed in Nature of Feb. 15 
from Sir William Pope of Cambridge and Prof, J ocelyn 
Thorpe of the Royal College of Science, London, 
both protesting against the proposed substitution of 
physical chemistry for organic chemistry, when Prof. 
Robinson leaves University College, London, to 
succeed the late Prof. W. H. Perkin, jun., at Oxford. 

I agree with every word they say. To adopt the 
policy that is advocated will not be merely suicidal 
but criminal, at a time when the two great organic 
chemical industries of dyestuffs and pharmaceuticals 
are beginning at last to flourish here. It involves 
going back upon every argument we have used, 
during and since the War, in support of the promotion 
of chemistry as the backbone of manufacturing 
industry. Take the extreme case of the production 
of ammonia from atmospheric nitrogen — this is some- 
times spoken of as if it were an achievement of physical 
chemists : in fact, it is almost entirely a capitalistic 
and engineering triumph ; there is very little chemistry 
in it that is in any way special. Whatever it be, it is 
useless as a practical enterprise without organic 
chemistry. Anyone, given the capital, can now make 
ammonia : the difficulty is to sell it with advantage. 
The whole commercial future of nitrogenous fertilisers 
is a problem of the very highest organic chemistry-- 
of agricultural and physiological chemistry. As a 
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matter of fact, the nitrogen industry, at present, is 
working in physical-chemical blinkers ; it has put 
itself far too much under the guidance of men without 
vision. 

We need to go back to the ’forties to read what was 
said by the late Lord Playfair— one of the very few 
broad-minded, scientific men who have advised Great 
Britain, one of the chief founders of our system of 
scientific technical education. In the Hofmami 
Memorial Lecture (Chemical Society, 1893), he tells 
how the illustrious Liebig, in 1841, published his 
celebrated work — “ Chemistry of Agriculture and 
Physiology ” — and of its magic effect. Personally 
conducted by Playfair, he toured England in 1842, 
with the immediate effect of making chemistry a 
popular science. The School of Mines was opened in 
Jermyn Street, University and King’s Colleges began 
to give attention to laboratory teaching, then in 1845 
came the Royal College of Chemistry, with Hofmami 
at its head,' next to Liebig the greatest organic 
chemist— taking the times into consideration— the 
world has known. 

Such is the debt of chemistry to agriculture — it 
were time that it returned the compliment and gave 
competent chemists to agriculture — competent organic 
chemists but also sons of • the soil, with full under- 
standing of living things. Even physical chemistry 
to-day, great as has been its vogue, is neither physics 
nor chemistry ; its business is but to point the 
bricks of the great structure laid by the chemist’s 
trowel, chiefly the organic chemist’s. We have not 
a competent agricultiual chemist to-day (there has 
not been one since Liebig) ; we have not a competent 
physiological chemist, that is to say, one sufficiently 
gifted with the divine afflatus of chemical science 
and also a ‘ physiologist ’. To arrive at full under- 
standing of the right ways of feeding the soil, the 
plant, the animal — ourselves included— we must be 
chemists, especially on the organic side. , 

I have long foreseen the danger. In an article which 
I wrote for the Manchester Guardian (special Levin- 
stein number), during the War, I contended that, if 
Manchester wished to give chemistry ^ a recognised 
position consonant with its industrial importance, a 
special chair should be endowed in the University to 
which a stipend of at least £5000 should be attached. 
It mattered not whether anyone were worth so much 
at the moment : demand would create supply. 
Chemistry is dead in Manchester to-day and not 
fully alive elsewhere — yet Manchester is the metro- 
polis of the great organic textile industry. Only one 
organic chemist of high degree is left to us now that 
we have lost Perkin. Something we must do, to 
counter the selfish action of industry — this, too, in 
the ultimate interest of industry. We hear of com- 
mercial magnates with salaries up to £30,000. No 
commercial magnate can have the same ultimate 
value as a real organic chemist. 

Claiming, as I can, Hofmann as my spiritual father, 

I am able to look back sixty-five years across the 
field of chemistry and, in some measure, evaluate the 
progress made in its several sections. Progress tliere 
has been — great general progress — but tlic mathe- 
matical physical section has been too mucli pampered. 

It has even brought the wrong type of mind — tlie 
accountants’ — unduly to the fore. Chemistry, after 
all, is a science of deeds ; things have to l.)e made, 
not merely talked about hypothetically and weakly 
measured— it is largely an affair of fingers and an 
art. ■ The organic chemist, , in particular, is highly 
imaginative but his imagination rests upon an 
entirely sane 'bachground: X-rays are but serving to 
Justify his highest flights of imagination-going no 
further.'/:.' , • 
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We are not really getting down to the big iDroblems. 
'We have to view with concern the slow^ness with w^hich 
onr attack upon the carbohydrates matures. Little 
more is settled of the nature of starch than was 
established by O’Sullivan and Horace Brown in my 
early days. We have not yet decided even the con- 
texture of the glucoses. Beilstein, the record of 
organic chemistry, already has 12 large ordinary and 
3 supplementary volumes and will not be completed 
ill less than ten more. It already costs £60. Only real 
men can teach a subject of such magnitude. 

To serve the ends of the British Empire, w^e have 
to strain every nerve to secure more competent 
chemists of all kinds — no delay is permissible. At the 
moment, industry here and, particularly, in America 
is th-warting academic efforts to produce them, by 
tempting men of potential ability prematurely into 
industry, before their intelligence is sufficiently 
ripened : by confining their labours, it is tending to 
promote intellectual sterility ; parents so trained 
cannot have healthy offspring. 

University College, in virtue of its Medical School, 
is marked out as the great biological centre of the 
future. That future will be indefinitely postponed, 
unless the College maintain a highly developed, 
complete Department of Organic Chemistry — pure 
and applied. To think that a few^ calculating machines 
will suffice us in producing a great w^ork of art is 
obviously absurd. 

Prof. Forbes was helped by a single father. I can 
claim the support of several — of an entire organic 
ancestry, Hofmann put me to work mider Frankland 
and Frankland sent me on to Kolbe : three lineal 
descendants of Liebig. Returning, I w^as adopted by 
Williamson of University College and became the 
hrst Perkin’s colleague. Being of such organic parent- 
age, I may claim to speak wdth some authority. 
I would urge that it is impossible to think of the 
service Williamson rendered to organic chemistry, by 
resolving the chaos surrounding alcohol and ether : 
then, in the College where he taught, to do the great 
WTong to organic science that is now threatened. 
It cannot be ! It must not be ! 

Henry E. Armstrong. 


The Scientific Principle of Uncertainty. 

' ‘ Ie the actual history of science had been different, 
and if the scientific doctrines most familiar to us had 
been those which must be expressed in this [statisti- 
cal] way, it is possible that we might have considered 
the existence of a certain kind of contingency as 
self-evident truth, and treated the doctrine of philo- 
sophical necessity as a mere sophism.” 

This is not a quotation from an exposition of the 
quantal doctrine of the essential uncertainty of 
physical knowledge, which recently startled the philo- 
sophical world. It is taken from the inaugural 
lecture at Cambridge in 1872 by Clerk Maxwell, the 
creator, in conjunction with Boltzmann, of the science 
of dynamical statistics, the development of which 
gave promise of rapid progress about that time. 

The essence of the matter is that in this subject, as it 
gradually emerged in close connexion with gas-theory, 
the primary feature was the invariant specification of 
the differential receptacles or cells for the statistics, 
propounded as an analytical result by Liouvilie in 
his Journal, vol. 3, pp. 342-9 (1838), and rediscovered 
to some purpose by the redoubtable pair. Maxwell and 
Boltzmaim, about 1876. They were stimulated to the 
broadening of the subject by introduction of general- 
ised co-ordinates in the modern manner, by the 
physical vitalising of the Hamiltonian revolution in 


dynamics of date 1834, by Thomson and Tait in their 
“ natural Philosophy ” in 1868. This re-statement in 
generalised form appears to have been first exhibited 
in H. W. Watson’s tract on gas-theory in 1876, 
written with access to Maxwell’s private notes pub- 
lished in his memoir of 1879, and its lucidity was re- 
marked on by Boltzmann. The essential j3oint was 
that in the specification of these invariant cells, a 
range of any co-ordinate Bq occurred multiplied by a 
range of the cognate momentum op, and that the 
factors of this product could not be separated, so that 
any refinement of exactness in one variable involved 
a loosening in the other. 

Joseph Larmob. 

Cambridge, Feb. 14. 


Unemployment and Hope. 

It is certainly a hopeful sign to find in Nature of 
Feb. 15, p. 225, the interesting article under this 
heading by Mr. W. G. Linn Cass, ending with the plea 
that originality and freshness of view in this old 
question were never in the history of the world more 
or more urgently needed than now. I trust it may 
not fall on deaf ears, for in. my experience, hitherto, 
scientific men have s.hown themselves in this question 
perhaps rather more bigoted and intolerant than can 
be wholly accounted for by their natural conservatism. 
Possibly it is a suppressed consciousness of guilt, for, 
after all, imemployment or leism’e, two ways of stating 
essentially the same condition, is the most natural 
as it is the inevitable consequence of their achieve- 
ments. 

In any conceivable economic system, labour-saving 
is the unquestioned goal of the application of science 
to industry, but few dare to see the process through 
to its absurd end under the present system. As 
science multiplies by n the productability of labour, 
(n -\)ln lose their livelihood and with it their title 
to consume, so that, but for the ‘ dole ’ and similar 
confiscatory legislation, consumption would be re- 
duced to 1/n. No more stupid or criminal waste of 
creative effort surely could be imagined. 

It may be comforting, but it is certainly very short- 
sighted to argue that it will all come right of itself 
in the end, because scientific invention and discovery 
create more work than they displace. Admittedly, 
at first the (w - 1) surplus goes to feed the (n - 1) dis- 
placed men who are put to create new productive 
enterprises. When these, in turn, produce, the original 
deadlock returns in exaggerated form. In this respect 
New Testament economics was clearer than that taught 
in modern universities, since it distinguished the cate- 
gory of the wealth which perishes from its negative 
form, debt, which accumulates at interest. Unem- 
ployment, or leisure, should be the avowed object, as 
it is the inevitable consequence of scientific produc- 
tion. 

I cannot subscribe so heartily to the Biblical 
economics, which I sus]3ect has influenced Mr. Cass 
to invert the natural function of industry, and to 
put production as second to the exercise of faculty 
and the growth of character. The right use of leisure 
is — ^Who can doubt it ? — one of the dominant prob- 
lems of a scientific civilisation. But why should 
industry be necessarily charged with this alien func- 
tion ? It is educational, and should be the care of 
imiversities, training schools, theatres, the churches, 
the Press, and so on. The end is surely easier of 
attainment by leisured people, supported by what 
science is capable of supplying without taking their 
entire lives for it, than as a means of livelihood in 
competition with scientific methods. Much as on- 
lookers may deplore the mechanicalisation of industry, 

K 1 


346 


NATURE 


[March 8, 1930 


Mr. Ford is probably accurate as to the present psycho- 
logy of the worker in his belief that what they want is 
to be told what to do, how to do it, and be allowed home 
in the quickest possible time. They prefer, as most 
of us scientific workers would, leisure to task work, 
however interestingly it may be disguised. 

It is also hopeful to not© the growth, if slow, of the 
conclusion reached by all who ha ve recognised that the 
problem is not one of production but of distribution, 
that no reform is possible without reform of the money 
system. Mr. Cass refers very cautiously to financial 
reform in the direction of a. measurable amount of 
inflation, possibly on the lines suggested by Arthur 
Kitsoii, Douglas,' and others ”, as a possible way of 
approach to the imeniploymen 5 problem. The present 
state of inflated France, reported to be able to find 
work for a million alien workers, and deflated England 
with between one and two million workers perman- 
ently unemployed, is eloquent of the importance to 
industry of the distributing mechanism, the money 
system. Both rob Peter to pay Paul, the creditor 
class in the one case and the taxpayer in the other, 
bearing the loss. 

I diifer from the reformers cited, while in general 
agreement with their diagnosis of the industrial and 
economic situation, in the belief that it is not only 
possible for a scientific era to devise a stable monetary 
unit of value, but that it is of far more consequence 
to its social well-being, even than invariable standards 
of weights and measures. To me, the present system, 
in which the quantity of money in circulation is a 
function of the extent people are allowed to overdraw 
their accounts and spend what no one knowingly has 
given up, is mere toccount cooking’, already responsible 
for much if not most of the present deadlock. To 
believe that greater laxity in accounting is going to 
produce anything but more confusion and bitterness 
is impossible . What I think is needed is a much clearer 
perception of what each expansion of industry involves, 
the permanent locking up of some definite quantity 
of wealth in the enlarged flow — not the same wealth 
but the same quantity permanently — and the necessity 
of accounting for this quantity just as for capital 
expenditure in a straightforward mamier, without as at 
present simply drawing upon the general purchasing 
power of money to meet the outlay. Granted this, 
with the accountancy of the monetary system kept 
according to the ordinary laws of arithmetic, I do 
not see any difficulty in maintaining a monetary 
system with an invariable standard of value and yet 
capable of distributing all that society is willing and 
able to produce. 

Fbedebice; Soddy. 


Apbbeciation by some of our leading men of science 
of the difficult problems raised by the increasing 
application of science to industry is to be welcomed, 
whether it be due to a less suppressed consciousness 
of guilt or to gi'eater leisure ; and the position calls not 
for less science but more, especially in the sociological 
sphere rather than in the physical. Progress in the 
social sciences has probably not kept pace with that 
in the physical, so that there is some uncertainty and 
bewilderment as to the best and wisest organisation 
and utilisation of the marvellous wealth and resources 
placed at our disposal by chemistry, physics, and 
engineering. A greater knowledge and more skilful 
use of the statistical method in economics and politics 
as exemplified in Sargant Florence’s great work and 
others, together with more boldness in making social 
experiments, would greatly accelerate pi*ogress in the 
desired direction. Definite measurement and ex- 
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perimentation, and ultimately we shall hope, pre- 
diction also, are probably much more possible in the 
social sciences than is commonly supposed, and can 
alone justify the appellation of ‘ scientific ’, They 
should replace the vague evolutionary fatalism, by 
which things will eventually right themselves, and the 
unsubstantiated hypotheses which still cloud our 
horizon. 

Prof. Soddy suggests that in one important respect, 
which appears to be that of relative values, New 
Testament economics, or the ancient oriental theo- 
cracy, is clearer than that taught in modern univer- 
sities, and if this be so, then one should be the more, 
rather than the less, disposed to subscribe to the 
Biblical economics which may have induced me to 
invert the natural function of industry, making pro- 
duction secondary; for her© also we are dealing with 
the determination of relative values. But perhaps 
this division of the aims of industry into moral or 
spiritual, on one hand, and material on the other, was 
not the best or most complete analysis that could be 
made, and was done chiefly with the view of emphasis- 
ing one aspect of industrialism that might just possibly 
be overlooked. 

It is not easy to agree that miemployment and 
leisure are essentially two statements of the same 
condition except by violent distortion of definitions ; 
or that industry should have no responsibility in 
connexion with the right use of leisure. Of course, 
under modern conditions, industry is not actually 
‘‘charged with this alien function”, but industry 
certainly largely determines the amount of leisure, and 
its proper use is by no means a matter of indifference 
to the prudent and up -to-date employer. He does not 
think it advisable entirely to disclaim all responsi- 
bility herein, and rely wholly on the theatres, churches, 
and Press, or even on the universities and schools. 
Even Mr. Henry Ford, or perhaps he more than any- 
one else, realises the importance of a right us© of 
leisure ; and in proportion as Mr. Ford is correct in 
his view of the relations between man and his work, 
a rather hopeless view it seems, so much the more 
important is leisure and its use. 

W. G. Linn Cass. 


An Apparent Role for the Thymus (in Calcium 
Metabolism). 

It has already been reported {HaiHs and Moore, 
Biochem, Jour., 23, 261 ; 1929) that hypervitaminosis 
D always involved an atrophy, indeed eventually 
virtual disappearance, of the thymus, and similar 
changes in other lymphadenoid tissue— -a discovery 
which has since led us to the observation that an 
equally remarkable fall occurs in the lymphocyte 
count in the same circumstances, for example, 
down to a reduction of more than 90 per cent below’- 
the normal average range. The atrophy of the tliymus 
might perhaps have been accounted for simpiy" as a 
feature of the general inanition : a similar change is 
seen in vitamin B deficiency and sometimes in starva- 
tion : yet this explanation seemed unsatisfactory. 
Loss of weight, for example in vitamin A deficiency, 
does not always produce such an effect. 

In searching for a meaning for the atrophy of the 
th 3 rmus, and bearing in mind that the other mani- 
festations of hypervitaminosis were the opposite to 
those of vitamin D deficiency, one could not overlook 
the suggestive fact that in clinical rickets the organ is 
indeed frequently hypertrophied . Y et current physio- 
logical text-books are unanimously in agreement wnth a 
recent monograph on the thymus (Hammett ; Berlm, 
1928) which asserts that “ the function of the thymus 
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is unknown ”, Similarly it was authoritatively 
stated (Park, Physiological Reviews, 1923) that a 
belief that the thymus was concerned in calcium meta- 
bolism had “ been challenged and overturned 
However, on assembling the relative material one is 
confronted, once more, with a significant set of 
observations which, although mostly long since for- 
gotten, and originally given a far different emphasis 
and interpretation, have for the most part been 
confirmed or extended. 

(1) Atrophy of the thymus occurs in hypervitamin- 
osis D (this IS, /M/perphosphatsemia, hypercalcsemia, 
hypercalcification," etc.). (Harris and Moore, 1929 ; 
Harris and Stewart, Biochem, Jour,, 23, 207 ; 1929.) 

(2) Hypertrophy of thymus occurs, conversely, in 
rickets (thatis, Aypophosphatasmia, etc.) (Marfan, 1922). 

(3) Extirpation of thymus gives rise to rachitic 
lesions (Basch, 1906 ; Klose and Vogt, 1910 ; Matti, 


1913), or to a typical osteomalacia (Scipaldes, 1919), 
or, in birds, to a deficiency of shell (or albumin) in the 
eggs (Riddle, 1924). 

(4) Similarly, atrophy of thymus, induced by thymo- 
toxic serum, was accompanied by diminished density 
of and lowered GaO, MgO, PoOc content of bone 
(Ogata, 1917). 

(5) Conversely, grafting of thymus into a normal 
animal results in increased compactness of its bone 
(Demel, 1922). 

(6) Feeding of thymus to salamanders in the larval 
stage (that is, when they have as yet no parathyroids) 
produced typical tetany, relieved by calcium adminis- 
tration (Uhlenhuth, 1918). 

(7) The thymus partly involutes at adolescence. 

With these observations before us, there seems no 

escape from adopting as a working hypothesis the 
view that the thymus is involved in calcium and 
phosphate (the two are interconnected) regulation. 
Thus, if one assumes, as a simplest form of this hypo- 
thesis, that the thymus is concerned in promoting 
calcification, one can explain very readily the facts 
summarised above. In rickets the organ would be 
hypertrophied as a result of ‘ overwork ’ ; the reverse 
effect would naturally be seen in excessive vitamin D 
intake ; excision of the thymus clearly would tend to 
prevent normal calcification, while thymus grafting 
or feeding would obviously have the reverse tendency ; 
and, finally, there would certainly be a lessened need 
for such an organ once the laying down of the bony 
frame had been concluded, at adolescence. 

As already indicated, several of the observations 
recorded above have been overlooked or disputed. In 
the latter connexion it is easy, however, to see why 
some difficulty was experienced in confirming any 
early work in relation to rickets ; for at the time the 
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various causative factors (Ca ; P balance, vitamin 
deficiency) were far from being understood, so that 
even in control animals experimental rickets could 
not be satisfactorily produced. For example, it is 
sufficient to mention that the accepted disproof of any 
possible connexion between the thymus and calcium 
metabolism rested on evidence no more substantial 
than that of Renton and Robertson (1916). These 
workers dismissed the possibility of a relationship 
between rickets and the thymus on the gromids that 
they found it impossible to keep their normal control 
dogs any more free from rickets than they did their 
thymectomised dogs. With modern technique and 
knowledge different conclusions may be drawn. 

The parathyroids, as is now well knovm, must be 
included among the factors concerned in calcium 
regulation. Admittedly, the mechanism of calcium 
metabolism as a whole is complex, and it is further 
certain that interrelations between the 
thymus, parathyroid, and other organs 
of internal secretion must become in- 
volved, quite apart again from separate 
c{iiestions of absorption in. the gut under 
the control of vitamin D. The in- 
tricacies of the question cannot be 
gone into here, except to emphasise 
that it is desired to say nothing which 
might appear to exclude the other 
apparent activities of the thymus (in 
relation to the lymphocytes, or to the 
bone marrow, or nuclear metabolism) ; 
or, again, to draw a distinction between 
the thymus and other lymphoid tissue. 
But, in the almost miexampled chaos 
which prevails in the extensive litera- 
ture describing the supposed functions 
of fche thymus — ‘antitoxic’, ‘im- 
munological ‘ sexual * epithelial ’ , 
and so forth — or its supposed irregularities— status 
lymphaticus and the like — a single worldng hypothesis 
which serves like the above to unify so many experi- 
mental observations deserves careful consideration. 

Leslie J, Habeis. ' 

Medical Research Goimcil’s 
Nutritional Laboratory, 

University of Cambridge. 


The Quantum Theory of the Kinetics of 
Homogeneous and Heterogeneous Reactions. 

Classical physical chemistry cannot explain a whole 
number of questions connected with the kinetics of 
homogeneous and heterogeneous reactions. For the 
explanation in particular of unimolecular reactions 
the constant of velocity of which does not depend on 
pressure, it is necessary to postulate a more or less 
complex mechanism (Lindemann, Lewis and Perrin, 
etc.). A number of investigators (Oppenheimer, 
Bourgin) have recently pointed out that, from the 
point of view of quantum mechanics, spontaneous 
disintegration of molecules which had not received 
the activation energy required by the classical theory 
is possible. In the present communication we give 
some preliminary considerations resulting from a 
study of the problem of kinetics of reactions.^ 

If spontaneous disintegration of the molecule is 
possible, there must be supposed a mechanism ana- 
logous to the mechanism of emission of a -particles by 
the nuclei of radioactive elements (Gamow), or ion- 
isation of an atom by the outer electric field (Oppen- 
heimer) or Auger effect. These phenomena may be 
schematised, as was done by Gamow In his case, making 
use of the idea of the transition of particles through the 



Fig. 1. — On right, hypervitaminosed rat (after 8 days feeding on synthetic diet con- 
taining 0‘i per cent of irradiated ergosterol) showing disappearance of thymus. On 
left, a normal control litter-mate (fed on non-irradiated ergosterol) to show the size of 
► normal thymus (marked in solid outline in key diagram at side). 
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potential jump. Similarly, quantum mechanics de- 
scribe the eniissioEi of electrons from metals effected b\ 
the electric field (a number of papers by Fowler and 
Nordlieim, and others). In the case of spontaneous 
disiritoiiration. or rearrangement of the molecules, we 
may assume, for exampie, the scheme shown in Fig. 
], of d(^|>enclenee of the potential energy on the 
distancf 3 between the parts of the molecule, where 
A is the activation energy of the molecule ; W the 



vibrational eiiergy ; Q the heat of reaction ; and I the 
distance from the equilibrium position in which the 
molecule ceases to exist as a whole. 

Assuming for this scheme the probability of dis- 
integration (or rearrangement) at \A\ > \W\ to be 
approximately 

D{W)^{4:I\A\)(W)H\A\ - 
where 

Jc^=S7r^mlh^ (Fowler and Nordheim, F=a{Q-A)ll), 
taking D(W) =D^{W) at |A | 5 1 1F| (Fowler and ISTord- 
heim, Proc. Roy. 8oc., 119, 181; 1928) and using the 
formula 


-WUcT for the probability of the state with the 

energy W, we obtain for the constant of velocity of 
the reaction (v) 



V =:^^j^e-wi!:TD{W)dW +f\-m^^D^(W)dwJ ( 2 ) 

where is the proportionality coefficient. 

The character of the function v(T, Q, A, 1) obtained 
by different methods is qualitatively confirmed by 
experimental data. A similar formula (expressing 
the dependence on temperature) was obtained by 
Bourgin, 

The analysis of the assumptions on which the de- 
duction of the formulae is based, and their detailed 
comparison with experiment, will be given in a subse- 
quent comprehensive paper. For the present we may 
point out that the heat of activation A, contained 
in them, is not identical with the heat of activation 
determined experimentally from the temperature 
dependence of V. 

According to (2), ?; is independent of the concentra- 
tion^ which is ill agreement with the well-known 
properties of typical unimolecular reactions. How- 
ever, the influence of temperature on the vibration 
levels of the molecule is such that it renders possible 
the formation of Bodenstein’s energetic chains, which 
cannot exist under very low pressures. Only in the 
presence of chains can the almost complete cessation 
of the imimolecuiar reaction under very low pressures 
be accounted for (Sprenger). 

The influence of the surface on the reaction cannot 
be reduced simply to a superposition of a field of 
double surface layer on the molecule. The pheno- 
mena of catalysis require another treatment, but they 
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also appear to be fully explained from the point of 
view’ of quantum mechanics. We should consider 
disintegration of a molecule as a phenomenon ana- 
logous to spontaneous ionisation of an excited heiiiim 
atom. Both the component parts of the molecule 
should be considered like two electrons of helium. 
This is connected with the probable emission of free 
atoms into the volume during absorption. 

It is also evident that, from this point of viewq the 
unimolecularity of the majority of reactions, taking 
place in the superficial layer, can be easily explained 
(spontaneous disintegration becomes possible near the 
surface) as w^ell as a series of other peculiarities of 
catalysis (the action of promotors, interface action, 
etc.). 

In a similar way there follow’S from it the increased 
] 3 robability of the disintegration of molecules when 
united into complete aggregates (or under increased 
pressure). The same circumstance provides a method 
of extension of quantum mechanics to reactions of 
a higher order. Thermodynamic considerations lead 
to analogous conce|)tions, if %ve assume the equilibrium 
process to be unimolecular in one direction and a 
reaction of higher order in the other. 

S. Roginsky. 

L. Rosenkewitsch. 

Physical-Technical Roiitgen Institute, 

Leningrad, Dec. 26, 1929. 

^ After this communication had been posted, there was pointed out 
to us the preliminary paper of Langer {Phys. Rev., 37, 92; 1929) devoted 
to the quantum mechanics of chemical reactions. This communication 
(and especially our further investigations) seems to us to have an interest 
of its own, since we put the question (and solve it) in a way which differs 
in many respects from Langer’s. {Added in proof.) 


Galls. 

The paradoxical interrelationship between the 
plant and the gall-producer, the larva, led to a 
correspondence betw^een Mivart, Romanes, and other 
biologists, which appeared in Natube of 1889 and 
1890, and has since been extensively reproduced in 
works on ceeidology, such as Ktister’s “ Die G alien 
der Pflanzen ” (pp. 365-372 ; 1911). I have attacked 
the problem from a purely chemical point of view, 
my results leading me to the conclusion that the 
interrelationship between the gall-producing larva 
and the plant may be regarded as one of inter- 
compensation . 

I In 1786, Scheele recorded the observation that 
freshly -collected galls produce gallic acid from gall 
infusions, and that old galls are not capable of 
inducing this reaction. This was confirmed by 
Robiquet, senior (1836), and Robiquet, junior (1854) ; 
but was discredited by Van Tieghem (1868), who 
concluded that the previous workers had Ijeen dealing 
with material infected by Aspergillvs and PenicniUim, 
which fimgi have since been showm Fernbach and 
Potevin (1901) to contain the enzyme taimase, wdiieh 
hydrolyses gallotamiin into gallic aca'd. 

The remarkable fact that 8ehee}e and the two 
Robiquets were so definite in their assertion lecl rne 
to repeat their experiments, with the residt tiiat I 
have confirmed Scheele’s original observations. The 
production of gallic acid by freshly collected galls 
obviously shows that plant galls contain taimaso, at 
the same time suggesting that the tannase is ])resent 
in the gall-produeing larvee and not in the galls 
themselves. To test this hypothesis, the lar\';e of 
Pontania proxima x Salix caprea, were clioseiq and. 
using the method elaborated by Nicholson and Rhind 
(1924), it was found that they contain eoinpai'atively 
large quantities of tannase, aSout eigiit time.s as much 
as is found in the same weight of AspenjUIus nlgcr. 
The gall produced by this larva had the obvious 
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advantage of being free from inquilines, and the larva 
is known to deposit its waste products outside the gall. 

The presence of tannase in the larvse of the gall- 
producer thro'ws new light on the points raised in the 
above-mentioned correspondence in Natube. It has 
been shown by Kiistenmacher (1895), Magnus (1914), 
and others, that the larva lives on the plant by the 
production of diastase and invertase. This is coimter- 
acted on the part of the plant by an increase of tannin 
(thus, the oak tree contains from 5 to 10 per cent 
tannin, whereas oak galls contain as much as 60 per 
cent), w^hich is known to precipitate both these 
enzymes. The decisive action, however, remains to 
the larva, since tannase destroys gallo tannin. The 
accumulation of gallic acid thus produced is also 
effectively disposed of by the larva, as previously 
shown by me (1919), when I found that dryophantin 
(the red colouring matter of the pea-gall) is a glucoside 
of purpurogallin, an oxidation product of gallic acid. 

These observations, which may be represented as 
follows : 



EiG. 1. 


suggest that the interrelationship between the gall- 
producer and the plant is therefore parasitic, the 
initial action of the larva being counteracted by tannin 
production on the part of the plant. 

M. Nierenstein. 

The University, Bristol. 


The Original Mode of Constructing a Voltaic Pile. 

A SHORT time ago I had occasion to turn up a 
number of papers in ' Nicliolso7i\s Jotirnal on early 
electro -chemical research in England. I was puzzled 
to find there certain statements regarding Volta’s 
pile which, at first sight, seemed directly at variance 
with modern views. 

Nicholson and Carlisle, after constructing a pile 
“ of seventeen half-crowns with a like number of 
pieces of zinc and of pasteboard soaked in salt water ”, 
showed by the aid of Bennet’s electrometer that the 
silver end" of the pile “ was in the minus and the zinc 
end in the plus state ”. 

At first, I believed this to be a mistake in the text, 
but the same statement was found in the early 
papers of other workers ; for example, William 
Cruickshank, Colonel Haldane, and Humphry Davy. 
Davy and Cruickshank each state that hydrogen 
and metals (or alkalis) are disengaged at the “zinc 
wire”, that is, the wire connected to the zinc plate, 
and oxygen and acids at the “ silver wire ”. 

Being at a loss to account for these statements— all 
consistent but apparently contrary to fact— I made 
a silver-zinc pile, arranging tw^enty shillings and 
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t\renty discs of zinc in series as shown, each pair 
being separated by blotting paper (Fig. 1). 

(This is the arrangement given in most text -books 
of physics and is analogous to Volta’s aiTangement 
of pairs of plates in his “ couronne de tasses ”.) 

The pile gave an appreciable current when soaked 
in brine and behaved quite 
normally, liberating iodine 
from potassium iodide at 
the end of a wire joined to 
the silver. The apparent in- 
consistency was explained 
by a further reference to 
Nicholson’s paper. His de- 
scription of the construc- 
tion of the pile is as follows : 

“ Take any number of 
plates of copper, or which 
is better, of silver, and an 
equal number of tin, or 
wiiich is better, of zinc, 
and a like number of discs 
or pieces of card or leather, 
or any porous substance 
capable of retaining moist- 
ure. Let these last be 
soaked in pure water, or 
which is better, salt water 
or alkaline lees. The silver 
or copper may be pieces of 
money. Build up a pile of these pieces ; namely, a 
piece of silver, a piece of zinc, and a piece of tvet card ; 
and so forth in the same order till the whole number 
intended to be made use of is builded up ” (page 179 
Nicholson’s Joumal, July 1800). 

The arrangement of the discs is as shown in Fig. 2. 
Apart from a negligible contact potential difference 

between the two end pairs 
of plates, the voltage of 
this pile will be the same as 
the one represented in Fig. 
1 . In other words, the ex- 
treme silver and zinc plates 
of the series A and B (Fig. 2 ) 
are practically useless and 
merely conduct the current 
to or from the next plates. 
The wire connected to the 
silver plate will thus have 
the same potential as the 
next zinc plate, which is 
negatively charged, while 
the ‘ zinc wire ’ will have 
the same potential as the 
next silver plate (positively 
charged). This construc- 
tion was evidently the out- 
come of the theory of 
Volta, who regarded the 
Fig. 2. points of contact of the 

pairs of plates as the main 
source of the electrical energy. 

W. Cameron ’WTilker. 

Minchenden School, 

Southgate, N.14, Jan. 21. 


Colours of Inorganic Salts. 

Prof. Saha’s suggestion (Nature of Feb. 1, p. 163) 
that colo\ir in inorganic compounds depends upon 
the existence of an electronic state of the metal ion 
separated from the ground state by about 18,000 
wave-numbers finds some support at least from work 
which has been begun here upon the general problem 
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of crystal spectra. There is a mass of evidence for 
his theory from the study of the rare earths (see 
particular! V Freed and Speeding, Fhys. jKc?;., September 
1029); blit since the rare earths are exceptional 
because of the iiieoinpleteiiess ^of an inner quantum 
group with a consequent shielding of / electrons in it, 
it is more interesting to consider the spectra of 
chromium salts. 

The absorption spectrum of a crystal of anhydrous 
chromium chloride does not, of course, show the 
sharp lines characteristic of rare earth salts. As 
Stoner has shown, for any transition element where 
the incomplete quantum group is of highest total 
quantum number there is an interaction between the 
I moments of the ions in the lattice, that is, in the 
crystal of a chromium salt the outer electrons of each 
chromium ion exert an e:ffect upon the outer electrons 
of the ions near to it in the lattice. Actually, there 
are for CrClg four or possibly more bands between 
5700 and 7200 A. ; the bands, much broader than the 
lines of rare earth salts, are yet narrow compared 
with the shapeless bands common in crystals and 
solutions, and show the spectroscopic effect of the I 
interaction. Besides these bands in the red, there 
appears to be a similar but weaker system in the 
blue-green. Either of these systems is within the 
limits of Saha’s prediction. 

Unpublished work on a number of crystals of 
hydrated and complex salts confirms the supposition 
that the fairly narrow bands in the red and blue are 
due to Cr'^'^'^, The bands are unaltered in frequency 
and seem usually to be sharper than in the anhydrous 
salt. It may be that the sharpening is a real effect, 
due to the weakening of the I interaction by the 
presence of the co-ordinated el ectrons from th e H 2 O 
groups ; t his wo uld lead to + 1 ) +4a(s -f 1 ) rather 
than t i) magnetic moment (in Bohr 

magnetons) of such a co-ordinated ion. The magnetic 
evidence, which is scanty, is against this, and it may 
easily be that the sharpness is a matter of quality of 
the crystals examined. 

Besides the narrow bands, however, a broad struc- 
tureless region of absorption from the green to the 
orange occurs in the spectra of all hydrated Cr’'‘++ 
salts. It seems to be caused by the co-ordination 
electrons, and is similar in position to the only band 
given by the Cr 04 and CrgOy ions. At low tempera- 
tures the CraO^ band has been resolved by Obreimov 
into a structure which is probably caused by Cr -O 
vibrations of different (n\ n") values; the effect of 
lowering the tempei’ature is, first, the lessening of 
I interaction, and secondly, the simj)lification of the 
vibration possibilities of the ground state. (The 
effect can be seen by considering the Boltzmann 
distribution over the xntra-group (Cr -O) vibration, 
of the order of 500 wave-numbers, and the lattice 
frequencies associated with it, of the order of 50 
wave-numbers). 

It is expected that chromium salts will soon be 
examined at low temperatures, and it should not be 
difficult to decide uijon the cause of the band intro- 
duced by the co-ordination electrons. The comparison 
between GuSO^SHgO and CUSO 4 is enough to show 
further that transitions of low energy content are 
made possible by the electrons of co-ordinated groups ; 
at the moment it is not certain whether the transitions 
are confined to the co-oi'dinating electrons, or whether 
the co-ordinating electrons merely have a disturbing 
effect upon the incomplete group of the ion concerned. 
The answer, particularly for groups of different kinds 
co-ordinated in various numbers, will bring detail to 
our knowledge of co-ordination. 

Until this is worked out, any account of colour in 
the compounds of transition elements is incomplete. 
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Of the two possible causes, the one defined by Saha 
is known and can usually be predicted ; the other, 
which can happen through the formation of complex 
ions from atoms the incomplete quantum group of 
which is of highest total quantum number, is still 
unlmown. C. P. Sisrow. 

F. I. G. Rawlins. 

Laboratories of Mineralogy and 

Physical Chemistry, 

Cambridge, Feb. 5. 

Angular Leaf- Spot Disease of Cotton. 

Bacterium malvacearum, the causative agent of 
‘ black-arm or angular leaf -spot disease of the 
cotton plant, has been described in certain recent 
papers as capable of producing a systemic infection 
of the plant without, however, causing any manifest 
symptoms of disease until external conditions become 
suitable for the development of local lesions. Further, 
it has been claimed that this infection may extend 
to the developing ovules, so that internally infected 
seed results, which on germination may give rise to 
infected plants, the degree of such infection being 
conditioned in large measure by the soil temperature 
prevailing at the time of germination. 

These hypotheses were of such importance that a 
grant was made by the Empire Marketing Board to 
the BiOthamsted Experimental Station for the con- 
struction of apparatus in which soil and air conditions 
are independently controlled. A number of experi- 
ments have been made on cotton plants grownng in 
this apparatus, and certain conclusions relating to 
the above-mentioned theories have been reached. 
Cotton seed from the Sudan derived from heavily 
infected plants, and therefore on the above theory 
presumably internally infected, was gromi at a range 
of soil temperature with all other environmental factors 
constant. Seed which had been thoroughly disinfected 
externally produced seedlings showing no infection 
at any temperature. Seed sown untreated resulted 
in seedlings with a small degree of infection, showing 
a maximum at a soil temperature of about 27® C, 
Plants from seed which had been soaked in a strong 
suspension of the organism shovred a considerably 
greater degree of infection, again with a maximum 
at 27® C., but -with some disease even at 40® C. (a 
temperature several degrees above the maximum at 
which the organism has been growm in pure culture). 
Finally, seed in which the organism had been arti- 
ficially introduced within the seed coat produced 
seedlings nearly all of which were infected at ail 
temperatures, even up to 40° C. It will be seen that 
these results lend no support to the hypothesis of 
natural internal infection, but indicate that primary 
infection arises from the attack of bacteria present 
on the outside of the seed. 

In order to test the theory of latency of t lie parasite 
wnthin the plant, these same seedlings whicli had 
shown primary infection w^ere allowed to grow on 
imder conditions suitable for the development of tiie 
"disease, as shown by the fact that plants side by side' 
with them which had been >spra.yed witii a. ].)ure 
culture of the organism developed liea\'y infeidion. 
In no case did the unsprayed plants show’ any furtiier 
disease in the newly-formed leaves and stems as 
would be expected if the theory of internal spread 
were correct. A detailed account of i hese experiments 
will be published at an early date in tiie Annals of 
Applied Biology , 

Returning to the hypothesis of interna! infection 
of seed, attempts in the laboratory to isolate the 
organism from the tissues of the embryo have in\^ari- 
ably hailed. Many diffei^ent kinds of organisms, both 
fungi and bacteria, occur, however, between the 
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seed-coat and the embryo, and on one occasion out of 
many trials B* malvacearum was recovered from this 
position. 

A point of interest, and one which may prove to be 
of great importance in the life-history of the disease, 
is that this bacterium has been found to show the 
phenomenon of , ‘ dissociation At least three 
‘ dissociates ’ have been isolated, all of which are 
culturally, and to some extent morphologically, quite 
distinct, ^ one being possibly identical with the so- 
called ‘ common yellow saprophyte of cotton These 
‘ dissociates ’ arise in single-cell cultures and appear 
to be produced in an obligate order, that is, ‘ A ’ 
produces ‘ B ' B ’ produces ‘ C,’ and so on, there 
being some suggestion that the cycle may be a 
closed one. This phenomenon of dissociation appears 
to be correlated to some extent with the production 
of some of the newly-observed growth-forms recently 
described by me (Pfoc. Boy. Soc.^ B, 105 ; 1929). 

Tt. H. Stoughton. 

Department of Mycology, 

Bothamsted Experimental Station, 

Harpenden, Herts, Feb. 22. 


Glasses Transparent to Ultra-Violet Radiation. 

In his letter to Natube of Jan. 18, Dr. English 
suggests that our conclusion (JSTatube, Sept. 21, 
1929) that “complete degeneration by a mercury arc 
lamp results in a greater loss of ultra-violet trans- 
parency than does natural solarisation ”, is merely a 
confirmation of his statement {Glass, Sept. 1928) that 
eight hours’ exposure to a mercury vapour lamp is 
equivalent to six months’ exposure to sunshine. 

So far from confirming his statement, we cannot 
even agree with it. We have proved quite definitely 
that an exposure of two hours at a few inches from 
the mercury vapour lamp produces far more degenera- 
tion than would an eternity of sunshine. 

Dr. English appears to ignore completely the most 
interesting phenomenon of the rejuvenation of ultra- 
violet glasses in sunshine after being degenerated by 
mercury vapour lamps. Our letter was concerned 
almost entirely with this discovery, which to our 
minds proves conclusively that exposure to lamps 
emitting radiation of wave-lengths shorter than that 
received from the sun can be no safe guide to the 
behaviour of glasses when exposed to sunshine. We 
understand that this discovery of the phenomenon of 
rejuvenation of artificially irradiated glasses has 
already been confirmed by the Bureau of Standards. 

We are surprised that Dr. English prefers to sub- 
stantiate his arguments with photographs of spectra, 
surely a dangerous, procedure— he himself condemns, it 
September 1928, pp- 388, 389)— rather than 
to consider figures, accurately determined, showing 
the actual percentage transmission of specimens of 
identical thickness under different conditions. We 
believe that all accepted authorities agree that the only 
trustworthy methods for the comparison of specimens 
of glass are those employing a photoelectric cell, 
vacuum thermopile, or similar quantitative instru- 
ment. One such method was described briefly in our 
letter (Hatubb, Sept. 21,1929). 

We did not say in our letter that natural solarisation 
was complete in a few days. Our figures show, 
however, that it can be practically so in four very 
bright days. 

New glass exposed in winter will, of course, age 
slowly compared with that exposed in summer. 

A. B. Wood, 

M. N. Leathwood. 

Besearch Laboratory, 

Crown Glass Works, 

St. Helens, Lancs, Jan. 23. 
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Monomolecular Films of Batyl Alcohol. 

Some measurements which I have made on riiono- 
molecular films of batyl and chimyl alcohols (isolated 
from shark-liver oils by Prof. J. C. Drummond) throw 
some light on the molecular structure of these com- 
pounds. They have been shown to be, respectively, 
an octadecyi glyceryl ether (Heiibron and Owens, 
Jour, Ohem. Soc., 942 ; 1928) and a cetyl glyceryl 
ether (Drummond and Baker, Biochem. Jour,, 23, 
274 ; 1929) ; whether the hydrocarbon chain is at- 
tached to the glyceryl group at the a- or -carbon 
atom has not hitherto been decided. 

My measurements give 26 sq. A. for , the cross- 
section of the head group of batyl alcohol. This 
agrees with the value for the a -monoglycerides (Adam, 
Berry, and Turner, Proc. Boy, Soc,, A, 117, 532 ; 
1928). If batyl alcohol had the symmetrical /3-struc- 
ture, its mode of orientation woiild recpiire a larger 
area than this, comparable with the 36 sq. A. found 
for mono -octadecyi malonic acid (N. K. Adam, 
private communication). 

In view of these facts, therefore, it seems highly 
probable that batyl and chimyl alcohols have the 
unsymmetrical a-structure. 

B. C. J. G. Knight. 

Bacteriological Department, 

London Hospital Medical College, E.l, 

Jan. 23. 


Viruses and Life, 

Me. Geofebey Samuel states in Nature of Jan. 
11, p. 51, that he has difficulty in distinguishing the 
suppositions vitamol and virus. Virus connotes a 
something of unknown constitution that can pass 
through filters and that causes specific disease. 
Vitamol is supposed to be of molecular structure 
with attributes of life, and might be parasitic or 
symbiotic or lead an independent existence. In the 
study of the viruses the methods of the biologist seem 
to have reached their limit, and the concept and the 
word were offered in the hope of attracting the atten- 
tion of physicists who might be able to cast a ray of 
light on the matter. ' ^ ■ 

If structure is for function and not function for 
structure, then function should precede. For the 
development of structure that facilitates metabolism 
(say an envelope having certain qualities) there should 
be metabolism to facilitate. ^ 

In the broad theory of evolution there is at present 
a hiatus between the non-living and the living ; a 
gap which the theory requires should be bridged. 

, J. J. Davis. 

University of Wisconsin, ^ 

Madison, U.S.A. 


A Deep Sea EcMnoid in British Waters. 

On Feb. 13 we took a single specimen of the Spatan- 
goid Urechinus naresianus in a bucket-sample at 
110 metres, seven miles south of Sanda, off 
the Mull of Kintyre. It was a young individual 
only, 5 mm. long. The general colour was whitislp 
and the tube feet yellow ; two or three large pedi- 
cellarise on the aboral side were tipped with cleep red. 
The sample was a coarse shell gravel with a fairly 
large mixture of sand. 

This is the first record of the species in British, 
waters ; and with the exception of a single record, at 
760 metres, referred to by Mortensen as untrust- 
worthy, its. previously imown bathymetric range was 
c. 1450 to 4480 metres. Hilary B. Moore. 

Marine Station, 

Millport. 
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Scientific Research and Modern Life. 


T he recently published report of the Depart- 
ment of Scientific and Industrial Research^ 
covers the period Aug. 1, 1 92 8- July 31, 1929. It is 
signed by Lord Parinoor and includes the short re- 
port of the Committee of the Privy Council, and the 
longer report of the Advisory Council, together with 
suiimaries of the work done under the direction of 
the various research boards and by the research 
associations which have received grants from the De- 
partinent, and also appendices dealing wdth finance, 
publications, and the organisation of industrial 
research in various parts of the British Empire. 

Originally appointed by an Order in Council of 
July 28, 1915, the Committee of the Privy Council, 
consisting of the holders for the time being of cer- 
tain Ministerial offices, is charged with the duty of 
directing the application of the sums of money 
provided by Parliament for the organisation and 
development of scientific and industrial research. 
The gross estimate for the present year is £644,379, 
of which £31,071 is for headquarters administra- 
tion, £32,000 for grants, £512,570 for research work 
and research establishments, and £68,738 for the 
Geological Survey of Great Britain and the Museum 
of Practical Geology, the administrative control of 
which was transferred to the Department in 1919. 

Much detailed information is given regarding the 
allocation of the money, from which it is seen that 
the net cost of the National Physical Laboratory 
during 1928-29 was £89,861, of fuel research 
£77,877, of building research £32,362, of forest 
products research £34,327, and of food investiga- 
tion £18,546. Of the various research associa- 
tions, during eleven years the British. Scientific 
Instrument Research Association has received 
£100,484; the Woollen, Cotton, Linen, and Rubber 
Research Associations in nine or ten years have 
received respectively £54,643, £92,662, £57,282, 
and £30,983; while altogether twentj^ -three associa- 
tions have received grants. The total expenditure 
on the National Physical Laboratory was £195,164, 
but the receipts from outside bodies, firms and 
Government departments, amounted to £105,303. 

Though, considering the immense interests in- 
volved the sum at the service of the Department is 
comparatively small, it is probable that the influence 
of the work of the Department is felt in every 
part of the Empire, while perhajDs no portion of 
the national income is expended with more bene- 
ficial results. Agriculture, food, housing, heating, 
lighting, clothing, transport, and communications, 
all profit by the investigations either directly 
carried out by the research boards or assisted by 
the Department, and science is not only applied to 
difficult industrial problems, but it is also made to 
minister to our everyday needs in a thousand ways. 
The storage of fruit, the production of beet, 
cutlery manufacture, laundry work, flax growing, 
boot -making, furniture, anthrax from skins and 
hides, coinage, the ageing of rubber, dentists’ 

^ Department of Scientiflc and Industrial Research, 
year 1928-29. (Cmd. 3471.) Pp. v+200. (London : 

Office, 193G.) 3s. 6d. net. 
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fillings, mites in flour, the cocoa moth, water 
purification, fish and salt meat, are all among the 
things which are being investigated and will un- 
doubtedly pay for investigating. No fewer than 
fifty boards and committees are shown as directing 
the inquiries, wffiich affect the whole population. 
On these committees sit some of the most dis- 
tinguished men of science in Great Britain, and 
their services to the nation are none the less valu- 
able because in many cases they are given volun- 
tarily. These committees may indeed be regarded 
as a great general staff organised for the application 
of science to our common wants. 

It is im] 3 ossible in a short article to do justice to 
the great range of subjects that fall within the 
province of the Department, but to illustrate the 
close relationship of its work and everyday life 
we have selected the rejiorts of the Fuel, Food, 
Building, and Forest Research Boards. Second in. 
importance to none is the national question of fuel, 
whether used for industrial or for domestic pur- 
poses. Presided over by Sir Richard Threlfall, the 
Fuel Research Board has local committees in all 
the coal-producing areas and maintains the Fuel 
Research Station at Greenwich. Of this station 
the Advisory Committee remarks : ''We take this 
opportunity of expressing to Your Lordships our 
appreciation of the value of the w^ork of this Station. 
Your Lordships can be confident that w^e now have 
a national organisation for fuel research wLich is 
not excelled in any other country.” 

When the Fuel Research Board started its w^ork, 
it gave a large degree of priority to ail problems of 
carbonisation, these being considered of importance 
from the point of view of smoke abatement and of 
the production of oil from home resources. It w’as 
also desired to stimulate industrial development. 
Then, too, the Board was asked to advise on the 
composition and quality of gas for public supply. 

I In connexion with these matters, problems in both 
high-temperature and low-temperature carbonisa- 
tion have been attacked with notew-orthy results. 
Now" it is proposed to carry out a general investi- 
gation of furnace design w".ith particular reference 
to the burning of pulverised fuel, wdiich is being 
introduced both ashore and afloat. The chief 
technical problem here is to secure complete com- 
bustion in a small space ; hitherto it has been 
considered necessary to have large combustion 
spaces, but for this there does not seem to be any 
basic necessity. The production of metailurgicaJ 
coke, the manufacture of w^ater gas, the hydrogena- 
tion of coal, and the composition of tar are all being 
studied. An outstanding feature of the year was 
the starting up of the low"-temperature (‘arbonisa 
tion plant at the Richmond Gas Works, erected to 
the designs worked out at the Fuel Research 
Station. After preliminary difficulties were over- 
come, the plant was successfiilly put into commis- 
sion, and the new domestic fuel was placed on the 
market as ^ Gloco h 

The Food Investigation Board is presided over by 
Sir J. G. Brood bank, wffiile Mr. W. C. I). Whetham 
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is chairman of the management committee of 
the Low Temperature Station for Research in 
Biochemistry and Biophysics at Cambridge. Our 
fuel supplies are ample ; our food supplies come 
from all over the world, and the successful preser- 
vation and carriage of fruit, vegetables, meat, and 
fish affect every home. The storage of fruit has 
been studied for ten years, and it is proposed to 
publish a comprehensive report on it. Special 
attention has been given to apples, and recent 
investigations show that there is a critical low 
temperature for each variety of apple, below which 
the fruit rapidly deteriorates in storage. For the 
study of fruit an experimental station is being 
erected at East Mailing, and for the study of fish a 
research laboratory is being inaugurated at Aber- 
deen. Towards the cost of these the Empire 
Marketing Board is assisting. The value of the 
fish landed in Great Britain last year was 
£18,000,000 ; the value of the meat imported, 
£109,000,000— figures which indicate the import- 
ance of the trade in these commodities. 

While many of the inquiries led to long and 
difficult experiments in the laboratory, an example 
of work of more immediate practical application 
arose through requests made by the Sheffield and 
Leicester Corporations. The question was whether 
the hanging of meat improved its palatability. 
Experiments were made with meat conditioned at 
32° F. and 41° F. up to ten days hanging, and it was 
found that the palatability w^as improved, ^ the 
flavour was retained, and the texture and juiciness 
of the meat improved. In the tests, assistance was 
received from members of King’s College for 
Women and the stafl of Messrs. J. Lyons and Co. 


Houses, furniture, and clothing are as necessary 
as food and fuel, and the work of the Building 
Research Board, the Forest Products Research 
Board, and that done b 3 ^ the Cotton, Woollen, Silk, 
Leather, Boot and Shoe, and other Research Associa- 
tions, afford many examples of the value of the 
scientific method applied to age-long problems. 
Limes, plasters, cements, paints, breeze, artificial 
stone, the weathering of stone, the vibration of 
buildings, wind pressure on structures, are being 
investigated by the Building Pwesearch Board, 
while the Forest Products Research Board is 
dealing with the anatomical structure of woods, 
the seasoning of furniture timbers, the shrinkage 
and deterioration of timbers, the testing of pit 
props, and the habits of the various insects which 
destroy our roofs and furniture. Many firms apply 
to the Boards for information, and, in addition to 
advisory work at home, much has been undertaken 
for places so far apart as Burma, British Honduras, 
Australasia, and Kenya. 

In other directions work is proceeding on metals 
and alloys, boiler plates and ingot steel, corrosion, 
the fatigue of metals, electro-deposition, springs, 
radio telegraphy and telephony, lubrication, cast- 
iron, refractories, and many engineering problems. 
While one dej)artment is engaged on the study of 
steel, another is considering the advisability of 
establishing a national locomotive experimental 
station, and 3 ^et another is doing work of value for 
our cathedrals and churches. Canada, Australia, 
New Zealand, South Africa, and India are all follow- 
ing in the footsteps of the Mother Country : they all 
have research organisations, and of their activities 
the report gives a brief review. 


A New High Voltage 

T he opening by Sir Ernest Rutherford of the 
high voltage research laboratory of Metro- 
politan-Vickers Electrical Co., Ltd., at Trafford 
Park, Manchester, on Feb. 28 is a noteworthy event. 
The increasing use of the outdoor type of construc- 
tion for high voltage apparatus makes it necessary to 
determine how this apparatus will act during gales, 
thunderstorms, and snow-storms. As the standard 
pressure for distributing electrical energy in Great 
Britain is 132,000 volts, and a factor of safety of 
three or four is desirable, it is very advisable that 
all devices for use in high voltage lines should be 
tested at pressures of several hundred thousand 
volts. 

In the present state of our knowledge, the per- 
formance of insulating material under very high 
pressures can in general only be determined by 
experiment. Although there are now several 
laboratories abroad which have facilities for testing 
at a million volts with a large reserve of powder, yet 
with the exception of the high voltage equipment at 
the National Physical Laboratory, Teddington, 
there was none in England. It is highly satis- 
factory, therefore, that one of the largest industrial 
firms should have built a million volt laboratory 
under the supervision of its able engineers. 
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Research Laboratory. 

The present laboratory consists of two semi- 
independent main buildings and an annex. The 
smaller of the two main buildings, which is 47 ft, 
long by 67 ft. broad, was built in 1923 as a 500,000 
volt-power frequency laboratory. When it wms 
decided to extend the equipment to give a million 
volts, the second main building, 67 ft. by 86 ft., was 
laid dowm with a wall in common with the original 
building. The latter is now equipped with devices 
for producing transient voltages and is called the 
'surge’ laboratory. The annex contains the 
materials and physics laboratories and a machine 
room where all the generators and ^ running 
machinery are isolated so as to reduce noise. 

The main electrical equipment consists of two 
500,000 volt, 500 k.v.a., 50 cycle transformers, one 
being located in the main laboratory and the other 
in the surge laboratory. For producing a million 
volts, the two transformers are connected in cascade 
by the w^ell-knowm Dessauer method. The second 
transformer, the one in the main laboratory, is 
shown in Fig. 1. As the primary winding of this 
transformer has a potential difference to earth of 
500,000 volts, the whole transformer has to be 
thoroughly insulated from the earth. This is done 
by means of pedestal pillars which support the tank 
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containing the transformer. The two transformers 
arc practically identical in construction, each being 
of the core type with each limb wound. They are 
both immersed in oil. , . , i. 

The accurate measurement of high voltages is a 
problem of considerable difficulty. The st^dard 
method is to use two spherical electrodes ; then, if 
their potentials are equal and opposite at the instant 
of the discharge, the potential difference between 
them can be computed with an 
accuracy of about one per cent, 
pro vided, that there are no brush 
discharges taking place in the 
neighbourhood. When one of 
the electrodes is earthed, the 
accuracy obtainable is not so 
high, possibly because the 
potential of the ^ earthed ’ 
sphere is not zero. 

The method adopted in the 
new laboratory at Trafford 
Park depends on the theorem 
that the average charging 
current of a condenser is pro- 
portional to its capacity and 
to i the maximum value of the 
voltage. Hence when the 
capacity and frequency are 
known and the average cur- 
rent due to the voltage is 
measured, the maximum volt- 
age can be deduced. A meter 
is so arranged that its reading 
gives the voltage directly. The 
condenser employed consists of 
large surfaces, each twenty feet 
in diameter and having air 
between them (see Fig. 1). The 
surfaces employed are flattened 
and S3nnmetrieal about a ver- 
tical axis. One is supported 
directly on the bushing insu- 
lator of the high voltage trans- 
former, and the other is sus- 
pended immediately above it 
from the roof. This condenser 
is the largest high-voltage con- 
denser yet constructed. 

The power rating of each of 
the transformers is 500 kilovolt- 
amperes, so that very large 
currents can be supplied at the 
instant of spark-over. In order to get satisfactory 
results, it is well known that it is necessary to 
have a large amount of reserve power available. 
The control of the generators which are housed in 
the machine room is done from the control desks 
in the laboratories. Push buttons control the 
starting and stopping of the driving motors, the 
rheostats which govern their speed and the fre- 
quency meters. The potentiometer regulators which 
control the voltage are motor-driven and give a 
uniform rate of voltage variation over the entire 
range with the motor rumiing at constant speed. 

The photograph of a power frequency arc at a 


pressure of 970,000 volts is showm in Fig. 2. The 
spark gap is 12 ft. The man shown in the illustra- 
tion was not present when the arc occurred ; if he 
had been he probably would have been killed. He 
is merely included in the photograph to indicate the 
scale of the phenomenon ; this was done by a double 
exposure. On first entering the laboratory, one is 
impressed by the large amount of floor space which 
is apparently not utilised. Hemembering, how- 


FlG. 1. — Interior view of the main High Voltage .Laboratory at Xratford Park, 

ever, that at a million volts 12-ft. arcs can occur, it 
will be seen that any material or apparatus being 
tested must be at least that distance away from 
walls and objects connected with the earth. Taking 
the dimensions of the transformer into account, it 
was found that a clear space at least 30 ft. in dia- 
meter was absolutely necessary. 

In order to make full scale tests of large porceiain 
insulators, immersed in oil, it w'^as found advisable 
to make a tank 25 feet in diameter and 10 feet in 
depth. This has a volume of about 4000 cubic ft. 
and would contain about 20,000 gallons of oil. 
Good insulating oil is not cheap, so this must repre- 
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sent quite a large amount of capital. The necessity 
also of keeping it dry and clean must add consider- 
ably to the cost. It will be seen that these million 
voltage tests must be very expensive. The maj ority 
of the tests will be carried out by the two trans- 
formers used individually at 500,000 volts or less. 
In the materials laboratory there are three trans- 
formers producing voltages of 11,000, 22,000, and 
100,000 for ordinary tests. Two tanks are pro- 
vided, for making tests in hot and cold oil. There 
are four testing chambers in the middle of the room, 
where the materials can be tested at various tem- 
peratures and humidities. 

In the surge laboratory (Fig. 3), apparatus is pro- 
vided for testing devices and materials when sub- 
jected to transient voltages produced in various ways . 
In systems used for transmitting electrical power, 
three kinds of surges are recognised : first, those 
caused by a sudden variation of the load or the 
^ runaway ’ of a generator ; secondty, those due to 
high frequency surges of internal origin caused by 
switching or by an arcing fault ; and thirdly, the 
surges caused by atmospheric disturbances, including 
lightning discharges. Modern operating experience 
in Great Britain where the neutral is earthed 
indicates that lightning is the only source of over- 
voltage that has to be guarded against. The design 
' of the insulators, therefore, must be such that the 
minimum amount of damage is done when the 
lightning arc- over occurs. The dangerous transients 
are the " impulsive rushes ’ which were described 
fully and experimentally demonstrated by Sir 
Oliver Lodge so long ago as 1889 {Jour. Inst. 
Elect. Engin., vol. 18, p. 386 ; 1889). 

By arranging a condenser so that it is suddenly 
discharged when a spark gap flashes over, it is easy 
to get what Lodge called an impulsive rush. By 
arranging a series of them in parallel, we can con- 
struct an impulse generator. The generator in the 
surge laboratory can produce transient voltages up 
to 1,500,000. A mechanical rectifier is installed 
which produces a voltage of about 700,000. This is 
mainly used for operating the impulse generator. 
Another set equipped with thermionic rectifiers is 
generally employed for direct current voltage tests. 
Its maximum voltage is 250,000 volts, and its 
terminals can either be at equal and opposite 
voltages or one of them may be earthed. 

A special Schering bridge has been constructed 
for measuring dielectric losses at pressures up to 
500,000 volts. Electro-mechanical tests on porce- 
lain insulators, and design studies on switch -gear 
and transformer parts, have frequently to be carried 
out in this laboratory. It is one of the best equipped 
laboratories in the world, and Messrs. Metropolitan- 
Vickers Electrical Co., Ltd., are to be congratulated 
on having recognised always that it is necessary to 
use the best and most scientific methods of testing 
the materials they use in manufacturing their 
machines and devices and for determining their 
factors of safety. 

In declaring the laboratory open, Sir Ernest 
Butherford expressed the hope that before long 
we may be able, by using millions of volts, to 
produce copious streams of high velocity atoms 
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and electrons in the laboratory. An abundant 
supply of swift particles would open up many new 
avenues of attack on the fundamental problems 



J’lQ. 2. — Power frequency arc at a pressure of 970,000 volts in a 
gap. The man was photographed separately. 


of physics. Unfortunately, the finances of the 
ordinary university laboratory are very limited. 
It is too much for a university to hope for a 
laboratory like this one approaching a cathedral 
in size. It is possible, however, that an apparatus 
may be devised which can be operated by a small 
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transformer in an ordinary-sized room giving ten i that the design of such a device does not offer 
million kilovolts to a vacuum tube. Such a piece ) insuperable difficulties. He congratulated the 



Fig. 3.— Impulse generator in Surge Laboratory. 


of apparatus would be a great help in physical 
research ; and considering the great progress made 
by engineers in recent years, Sir Ernest believes 


Metropolitan- Vickers Blectricai Co., Ltd., and its 
research department on its far-sighted policy in 
initiating high voltage research. 


Obituary. 


Mr. A. A. Campbell Swiotok, F.R.S. 

B y the death of Alan Archibald Campbell 
Swinton on Eeb. 19, scientific research loses 
one who has done valuable work especially in 
X-rays and radio communication. The third son 
of Archibald Campbell Swinton of Kimmerghame, 
Berwickshire, he was born on Oct. 18, 1863. His 
father was a professor of civil law in the University 
of Edinburgh from 1842 to 1862 and was also 
Brigadier-General in the Royal Company of 
Archers. He could prove direct descent from the 
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Royal House of Scotland, Prof. Swinton’s second 
son was Captain George S. C. Swinton, who was 
chairman of the London County Council in 1912 
and chairman of the towui-planiiing committee of 
the new city of, Delhi. , He was also Lord Lyon 
King of Arms. Prof. Swint on's sister was "the 
mother of Archbishop Lord Davidson. 

When a child, Alan Campbell Bwinton showed 
a bent towards engineering. .An oil painting of 
him when aged nine, with a steam-engine in his 
hand, was shown at the Royal Scottish Academy 
{Continued on 2:^* 
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Reviews. 


‘^The New Britannica.” 

The Encyclopcedia Britannica : a New Survey of 
Universal Knowledge, Fourteenth edition. In 24 
yoiuines. Each volume about 1000 pages. 
(London : The Encyclopaedia Britannica Co., 
Ltd. ; New York : Encyclopaedia Britannica, 
Inc., 1929.) Cloth, £27 16^. 6d. ; Half Morocco, 
£36 17^. ^d . ; Three-quarter Morocco, £49 IO 5 . ; 
Full Morocco, £69 ; Library Bookcase Table 
included. 

I N the opening paragraph of the preface to the 
fourteenth edition of the “ Encyclopaedia 
Britannica ”, the editor at once strikes the note of 
innovation which to coming generations will be the 
distinctive mark of this issue of a great publication. 
He points out that, from the time of d’Alembert’s 
preface to the great French '‘Encyclopedie” of the 
eighteenth century, it has been customary to prefix 
to encyclopaedias a general dissertation upon the 
body and divisions of knowledge, its life and 
advancement, its inspiration and utilities ”. His 
own task he has conceived difierently. Such a uni- 
fying impression, he holds, and ail will agree justly, 
has passed beyond the power of man. He aims now 
at stating what is the spirit animating this newest 
design ”, the scope of its contents and the methods 
by which the whole has been formed. 

' Monumental ’ is a word which has been sadly 
overworked in relation to the heavier literature of 
to-day and yesterday ; but no other is more readily 
applicable to the Enc 3 rclop 8 edia Britannica ”. 
With equal propriety it may be termed more 
lasting than brass Each successive edition falls 
out-of-date as the volume of knowledge increases ; 
but each remains a landmark in the progress of 
man towards the completer conquest of his environ- 
ment— not in the sense merely of his control of 
material conditions, but in the spiritual knowdedge 
which ultimately inf orms all interpretations of the 
universe and its component parts, however much 
we may try to anchor them to earth with such 
labels as ' materialistic ’ and f mechanistic 
In ever^t great encyclopaedia which is worthy of 
that name the spirit of the age takes on bodily 


form. This is as true of the fourteenth edition of 
the ‘'Encyclopaedia Britannica” as it was of the 
ninth and as it was of the first edition one hundred 
and sixty years ago. Yet if we would contrast 
to-day with yesterday, or perhaps more aptly the 
day before yesterday, w^e should look to the great 
“ Encyclopedie ” of Diderot and d’Alembert rather 
than to the ‘ ' Britannica ’ ’ . That momentous French 
compilation of the eighteenth century sounded the 
death knell of the old regime. It focused the 
scepticism of which Voltaire was the protagonist, 
the idealism of which Rousseau was the prophet, 
and the realism of Montesquieu and the natural 
j philosophers : it gave general currency to ideas 
which were to be a driving force in philosophy, in 
science, in literature, and in politics throughout the 
French Revolution and the troubled times in 
Europe of the first half of the nineteenth century. 

This spirit still lives. Yet if we seek to draw a 
parallel in the conditions of this newer world and 
the old, it is the ninth edition of the “ Encyclopa3dia 
Britannica ” rather than the fourteenth which W'e 
would compare with the '' Encyclopedie Just as 
the latter inspired the French Revolution and its 
immanent philosophic ideals, the ninth edition 
paved the way to a revolution in every department 
of human life which was no whit less far-reaching 
than the political upheavals of the eighteenth and 
early nineteenth centuries, and of which no one can 
yet foretell the full efiect. When the publication 
of the ninth edition began in 1875 the world was 
still orthodox. The ideas of Darwinism had not 
yet gained currency : their full implication — all 
that body of health}^ scepticism for which they now 
stand to us — ^liad not been generally perceived, 
much less had their ramifications been worked out. 
The leaven had only begun to leaven the lump. 
Fourteen years later, when publication was com- 
plete, the viewpoint of science and pliiiosopl\y, of 
literature and art, was changing from the static to 
the djmamic. We are no longer in the fixed con- 
ditions of a settled universe. Once more the in- 
quirer stands with the first prophet of evolution in 
a world of flux and can exclaim with Heracleitiis 

wavra pel. 


lilMlS 




Supplement to “ Nature,'^ Match 8, 1930 


358 

Yet the very moment in which the philosopher 

seemed to grasp tlie key which would open the door 
to the secrets of the universe witnessed the shatter- 
ing of his hope. The spirit of inquiry which had 
been released by the break-up of the orthodox 
world turned to rend its deliverer. On one hand, 
the sum of knowledge rapidly passed beyond 
the comprehension of a single synthetic scheme : 
on the other, the teleological concepts which had 
been coupled mth the evolutionary theory failed 
to make good their vaHdity — a fortunate chance, 
can it be called, otherwise had the world of intellect 
been confined by an idealism as sterilising in the 
long run as the orthodox conceptions of the mid- 
nineteenth century. 

It is almost a commonplace of criticism to regard 
the generation which has followed the later years 
of the nineteenth century as materiaHstic, A more 
just interpretation of the intense preoccupation 
with facts which is perhaps the most salient char- 
acteristic of that generation would attribute it 
rather to the extension of scientific method to all 
branches of knowledge. Most marked, perhaps, is 
the application of that method to departments of 
life which, if hitherto regarded vaguely as subject 
to general laws, under a regime of laissez faire 
had in practice been left to a more or less in- 
formed employment of the method of ‘ trial and 
error 

In those sciences of which the subject matter is 
susceptible of study by experiment, there has been 
in the present generation an enormous increase in 
the volume and intensity of research. But in the 
biological sciences, more especially in those which 
bear upon human life, the range of experiment is 
limited. Here, however, research has been prose- 
cuted with no less activity. This has been rendered 
possible by a continually increasing appreciation of 
the degree to which observation can be made to 
serve the purpose of experiment. By a widely ex- 
tended record of facts observed in varying con- 
ditions which afford material for contrast and 
comparison, methods of study have been formu- 
lated analogous to the ‘ control ’ of the experimental 
laboratory. It is in the fight of this conception that 
there has grown up in little more than a generation 
the vast body of knowledge which is comprised in 
the study of heredity and that, very slowly it is 
true, the study of genetics, of eugenics, of anthro- 
pology, and of sociology are collecting facts and 
formulating principles which are becoming more 
and more the background in the work of social 
w’-elfare and to a degree in actual legislation. The 
effect of scientific method in the attack on the 


problems of hygiene and public health is too obvious 
to need comment. 

It is, however, to the War that we must look for 
the most potent stimulus, both directly and in- 
directly, to the extension of scientific research and 
to the increased application of its results to the 
practical affairs of life. The War w^as universal in 
its effect. The struggle was not confined to the 
trenches ; ' supply ’ w’-as not merely a question of 
maintaining an army in the field. There w^as no 
department in the life of the nation so remote that 
it was not vitally affected. If chemical w^arfare wns 
the most obvious province of research, it wns one 
only of many. Every effort w’-as demanded from 
science to help to conserve and extend the resources 
of the nation in the vital services of life. 

For those who look to a scientific attitude of 
mind as an essential factor in the attack on the 
many and grave problems of this post- War wnrld, 
it is of the utmost moment that the significance of 
science during the War has not been entirely for- 
gotten. The diversion of practically the w^hole body 
of scientifically trained men in the country to the 
service of the nation made the public familiar 
with certain principles. On one hand, it came to 
appreciate that scientific research, however appar- 
ently remote its object from practical affairs, still 
has its value, and, on the other, that even in 
problems in which science is not directly concerned, 
the scientifically trained mind and ' scientific 
method ’ in mode of attack minimise effort and 
ofier the greatest promise of an ultimate solution. 
Hence since the close of the War a change of attitude 
towards science has to be noted as an element in the 
formulation of popular opinion. The age of reason, 
however, is not yet. Politics still govern legisla- 
tion. But the attempt, for example, which is being 
made to formulate basic principles in accordance with 
scientific fact in questions so tinged with emotion 
as marriage and divorce is at least significant. 

We may appear to have wandered somewhat far 
from the Encyclopaedia Britanniea but these 
reflections occur inevitably when botli its new form 
and content are considered. It is a product and a 
reflection of its age as much as earlier editions have 
been. At the present da}^ science workers over- 
whelmed with the volume of research. .Each be- 
comes increasingly absorbed in his own restricted 
field. Specialisation grow's from day to day, and 
no one can hope to keep fully abreast with aiivanees 
in fields other than Ms own. The editors have 
therefore had a difficult task to perform. The 
general essays, in their day highly valual)ie contri- 
butions to the advancement of knowledge, which 
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have been a feature of earlier editions, have tended 
to disappear. In their place, greater subdivision, 
entailing a great increase in the number of 
separate articles, more detailed treatment, and an 
increased volume of specific information so far as 
consistent with due regard to the broader outline 
of each subject, are the salient features of the new 
edition. Again, borderline territories betw^een the 
sciences and the interrelation of different sciences, 
a conspicuous feature in modern research, have had 
to be adequately covered. It is therefore no matter 
for surprise to find that the whole editorial organisa- 
tion has been fundamentally changed in the pre- 
paration of the latest edition. The editorial staff 
has been supplemented, in fact except in its highest 
functions superseded, by a body of departmental 
specialist editors. Not only has this given an added 
guarantee of accuracy ; it has ensured a fitting 
perspective within each department. 

A perusal of the list of associate editors reads 
like a “ ministry of all the talents Without 
attempting to give a complete list, a few of the 
more suggestive names may be mentioned. Prof. 
Andrade is responsible for physics, Prof. Bar- 
croft for physiology, Dr. Cloudesley Brereton for 
education. Geography is in the hands of Prof. 
H. J. Pleure. Prof. Julian Huxley is responsible 
for biology and zoology, and Prof. G. T. Morgan 
for chemistry. Mr. T. C. Hodson edits archaeology 
and anthropology, and Prof. A. S. Eddington, 
astronomy. It is unnecessary to pursue the list 
further. This brief selection suffices for a taste of 
its quality. In addition, as the '‘Encyclopaedia” is 
essentially a result of Anglo-American co-operation, 
a corps of associates, each a recognised expert, was 
organised in New York, thus effectually securing 
the full representation of American scientific 
achievement. 

Of the quality of the sections for which the 
associate editors have been responsible, and of 
individual contributions, we hope to speak in later 
issues. For the moment it must suffice to say that 
the new organisation has fully justified itself. As 
a work of reference and a source of information on 
points of detail, the value of the “ Encyclopaedia ”, 
speaking generally, has been much enhanced. The 
illustrations alone in themselves are a store of in- 
formation, and both from the artistic and technical 
point of view are a remarkable achievement. It is, 
perhaps, hazardous to prophesy that this edition of 
the “ Britannica ” -will be regarded as a permanent 
possession for generations to come ; it will certainly 
long be regarded as a monument of technical 
excellence in book production. 


Bacteriolog-y in Medicine. 

Medical Research Council. A System of Bacter iology 
in relation to Medicine. YoL 4. By H. J. 
Bensted, W. Bulloch, L. Dudgeon, A. D. Gardner, 
E. D. W. Greig, D. Harvey, W..F. Harvey, T. J. 
Mackie, R. A. O’Brien, H. M. Perry, H. Schiitze, 
P. Bruce White, W. J. Wilson. Pp. 482. (Lon- 
don : H.M. Stationery Office, 1929). 21^. net. 

rjlHIS volume is divided into seven chapters, of 
-L which the first four are devoted to the coli- 
typhoid group of organisms. All the writers have 
special knowledge of the subjects with which they 
have dealt, and the majority have had considerable 
practical experience in the medical aspect of the 
disease of wdiich the bacteriology is described. As 
would be expected, therefore, the articles are of a 
high standard. Every cha|)ter gives evidence of 
a very painstaking and w^eary search through, not 
only recent, but also somewhat ancient, literature, 
and some of the chapters must have involved an 
enormous amount of practical investigation ; in 
fact, it is doubtful whether the book has not suffered 
to some extent by the publication of the results of 
elaborate researches which are more of academic 
interest than of practical scientific value. That 
problems of scientific bacteriology are at present in 
a somewhat unstable condition is seen in several of 
the chapters, and it would, w^e think, have been 
better if the w^'ork of some of the researchers had 
been held back until more certainty had been 
attained. 

In the review of Vol. 3, we criticised the position 
of some of the chapters, and even the desirability of 
including them in that volume. The same un- 
fortunate grouping is again manifest* in Vol. 4. The 
separation of the Pasteurella group and B. ggseudo^ 
tuberculosis rodentium from the chapter on B. pestis 
in Vol. 3 is an example of this. The close relation- 
ship between these organisms is admitted by the 
author. He says, “ Two bacterial species, B. pestis 
and B. pseudotuberculosis rodentium to which the 
Pasteurella are most closely related. . . This 
may be regarded as a small defect, but surely in a 
w'ork of the standing of the present one, it is desir- 
able that some definite arrangement of the material 
should have been made and that chapters dealing 
with very closely related bacteria should have been 
in one group, or at any rate in one volume, and not 
separated by chapters dealing with entirely different 
subjects. 

■ Chap. i. deals with BacUhis With his 

usual clearness and accuracy, Bulloch writes a very 
interesting, short history of the organism, and an 
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aocotiri.t of tlie practical diagnosis of typhoid and 
para-typlioid, by Perry and Bensted, will prove of 
great value to all who are dealing with the subject 
from the clinical side, though more detailed con- 
sideration of some points, such as the parts dealing 
with blood culture, would have improved it. The 
main part of this chapter is by D. Harvey, and it is 
a valuable contribution to the literature of typhoid 
fever. There is nothing new about the article, but 
it is an excellent summary of a vast amount of 
original work by other workers. The author has 
dealt very fully with all the important aspects of 
the bacteriology of this disease, and has not over- 
emphasised minor points. It seems unnecessary, 
however, still to maintain the old statement, re- 
peated in almost every text-book on bacteriology, 
of the number and length of the flagella. No one 
has a successful stain for them and the necessary 
manipulation must render a count and a measure- 
ment utterly valueless. 

Again, on p. 18 — Blood. At one time it was 
stated that the finding of Gram-negative bacilli in 
the blood was a possible method of diagnosis of 
typhoid fever. But it must be remembered that to 
obtain a successful culture it is, as a rule, necessary 
to take at least 5 c.cm. of blood. It is obvious, 
therefore, that the chance of discovering a bacillus 
in a drop of blood is remote.” 

It is correct to say that the finding of the bacillus 
in the blood is a method of diagnosis, and surely no 
bacteriologist would misinterpret the statement in 
the way suggested in the latter part of the para- 
graph. 

Chap, ii., on the Salmonella group, is by P. Bruce 
White. Most bacteriologists have worked on this 
group, and all such must recognise the enormous 
amount of work this chapter has demanded. It is 
not merely a careful review of the very numerous 
communications on the subject, but much is his owm 
experimental work. That kind of work is very 
laborious and exacting, and the results are of a very 
high scientific value. We find it somewhat difficult 
to appraise its real value, as so many points can only 
be fully appreciated by those who have themselves 
worked at the intricate details given in relation to 
the types, serol^^ of this group of bacteria. 

The chapter must be placed as one of the best, if not 
the best published statement of this group, and wall 
remain a standard of reference for w^orkers on 
bacteriology. It w^ould, w^e think, have been better 
if the details given on p. 101 about the H ” and 
‘‘ 0” antigenic variations had been given before the 
reference made to them on p. 88 had been WTitten. 
The pathology of these infections is dealt with 


very imperfectly and contrasts unfavourably with 
that of the organisms dealt with in the other 
chapters. To many of those who are dealing wdth 
Salmo 7 iella infections the pathology is important, and 
they will get little information of value from this 
article. The chapter would have been improved if 
this aspect of the infections had been dealt with by 
an author familiar with the clinical manifestations 
of the diseases caused by this group of organisms. 
In spite of these defects, the value of this chapter to 
bacteriologists cannot be over-estimated. 

In Chap, iii., on the dysentery group of bacilli, a 
short history is given by Dr. Bulloch, and a brief 
article, containing the essential details on the pro- 
duction of toxin and antitoxin on the large scale, is 
written by Dr. O’Brien. Both are well done. The 
rest of the chapter is divided between Dr. Gardner 
and Prof. Dudgeon. The whole chapter gives a 
very complete account of the bacteriology of this 
disease. A specially valuable feature is the full way 
in which practical diagnosis in infections with B. 
flexner, B, shiga, and B. sonne is discussed. 

Chap, iv., by W. J. Wilson and W. Bulloch, deals 
with the Colon group and similar bacteria. This 
chapter will prove of great value to all workers on 
the subject. The information is exhaustive, the 
arrangement good, and the vTiting clear. 

T. J. Mackie, E. D. W. Greig, and W. F. Harvey 
have contributed Chap, v., on the cholera vibrio and 
related organisms. The history is again by W. 
Bulloch and no comment is necessai\y. Various 
aspects are dealt with very fully by the different 
authors. There seems to have been a lack of close 
co-operation between the authors, and the state- 
ments made by each are not always in agreement. 
To take only two examples ; in the examination of 
water, Greig emphasises the importance of taking 
surface water for examination. Mackie makes no 
reference to this important fact, Greig and 
Mackie, in dealing with selective media for enrich- 
ment, give, in the main, entirely different methods. 
Apart from points of this kind, the whok^ article is 
well TOitten and is very accurate an<I full, and is the 
work of men who have had eonsideral)l(‘ pracHcal 
experience in the bacteriology, (^})idcmiology, and 
diagnosis of this disease. Tlie discussion of immuni- 
sation in this disease, by Dr. Harwiy, is a valuable 
addition to the chapter. With the exce|)tion of a 
few minor points, the part by Greig on tiie patho- 
genic action of these bacteria is in Iceeping with the 
general excellence of the chapter. 

Chap. vi. is by H. Sehutze. I have ainudy 
referred to the misplacing of this ciiapler. It is 
perhaps the most xinsatisfactory ])art in th,e f)ook. 
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not, however, because of the material and its manner 
of presentation, but because of the present unsatis- 
factory grouping of these organisms. Dr. Schutze 
had made the best of the material at his disposal. 

Taken as a whole, the volume under notice will 
be welcomed by all bacteriologists. It should find 
a place in every medical library, and to the bacterio- 
logist it will be a most welcome guide in all aspects 
of his work. Authors and editors are to be con- 
gratulated on this production . J. M. Beattie. 


Petroglyphs of California and 
Adjoining* States. 

University of California Publications in American 
Arclicmlogy and Ethnology. Vol. 24, JSTo. 2 : 
Petrogly'phs of California and adjoining States. 
By Julian H. Steward, Pp. 47-238 + plates 
22-94. (Berkeley : University of California 
Press ; London : Cambridge University Press, 
1929.) 2.50 dollars. 

T his publication is issued by the Department of 
Anthropology of the University of California. 
It contains much that is of great interest to the 
student of primitive art, for it is concerned with a 
quantity of drawings wLich occur throughout 
California, being mostly executed on vertical rock- 
surfaces. There are both carvings and paintings, 
consisting for the most part of highly convention- 
alised figures of men and animals as well as what 
can only be classed as geometric patterns, and the 
whole forms a most interestiug art group. 

Although the rock drawings of California itself 
are the author’s chief concern, he has included in 
his survey those found in neighbouring States, 
since, naturally, modern political boundaries did 
not affect the primitive artists. After a brief 
introduction, there follow short accounts of nearly 
three hundred sites where drawings occur. These 
are largely based on materials (now in the care 
of the Department of Anthropology at the Uni- 
versity) w’'hich were generally the contributions of 
private individuals. The author has, however, 
studied a number of sites himself and his work is 
far from being purely one of compilation. Next 
an analysis of the art is given, and the various 
types of figures to be found are duly classified. 
Distribution maps show^ that while certain types of 
figures occur throughout the area, others occupy?' 
a more limited field. The paintings, it appears, 
are almost entirely confined to the south-west of 
the area under discussion. 

This analysis probably makes the most interest- 
ing reading in the whole volume. The human 


form is represented again and again, and many 
of the conventions and symbols used in similar 
art-groups in the Old World are to be observed 
here too. Naturally?, this does not necessitate any 
cultural connexion between, say, the Copper Age 
artists of southern Spain and these American 
draughtsmen of a probably very different date. 
But it is interesting to note in the New World 
a similar desire to symbolise and, resulting there- 
from, the occurrence of very similar symbols. 
This is not difficult to explain, howwer, for con- 
ventionalisation in the sense in which we are using 
the w?ord means the selection and emphasis of 
certain salient features in the object to be repre- 
sented and the suppression of all unessential details. 
Bor example, in the much older Upper Paleolithic 
art, conventionalisation also occurs, and such an 
object as a horse’s head, seen ‘ full-face’, is repre- 
sented as a trident-like figure — to such an extent 
has the dropping out of detail reduced the picture 
— and we are left with two ears and the mane 
(the central prong of the trident) and length 1 It 
is therefore not unnatural to find that, given the 
desire to conventionalise the figure of a man, 
certain types of symbols appear in widely separated 
[ parts of the world. After all, there are only a 
limited number of symbol-forms to wffiich the 
human shape can be reduced when treated in the ' 
manner just described. 

The author hesitates to regard some of the 
symbols figured on p. 184 as being human-form 
derivations, but many of them can be matched 
in the Copper Age art-group of Spain with figures 
which undoubtedly represent men and women. 
Certain other figures were, he suggests, phallic 
symbols. He may be right, but a simpler explana- 
tion would seem to be that they are merely 
drawings of human beings in which the sex is 
indicated. Every Greek statue is not a phallic 
representation because the sex is obvious. The 
animals are, of course, more difficult to ' re- 
naturalise but some of the species indicated — 
including sheep — can be recognised. 

The geometric patterns include zigzags, con- 
centric circles, spirals, etc. These are of an especial 
interest, though once again correlations with 
similar figures in art groups in far-off parts of 
the world are rash and unwarranted — the number 
of simple geometric designs conceivable being 
very limited. In any? case, however, the Spanish 
and North African counterparts of these geometric 
designs show differences which were not so appar- 
ent when we were considering the conventionalisa- 
tions from life. 


362 


Siipplemefit to “ N'citureJ^ March 8^ 1930 


The author next considers the meaning of the 
art and its age. As regards the former, he rejects 
the notion that the drawings were purely decora- 
tive in intent, or executed to while awny a chance 
half-hour. They are often found far away from 
settlement sites, and the Indians to-day, though 
professing to know iiotliiiig about them, neverthe- 
less regard them with awe. On the whole, he 
seems to consider that they w*ere connected with 
initiation ceremonies which take place at the age 
of puberty . among' many primitive peoples. The 
question of the age of the drawings . cannot be 
answ^'ered wit-li any certainty. Most of them prob- 
„ ably date from the Basket-Maker to the ■ Cliff- 
Dw-eller or early Pueblo culture. The drawings of 
the Santa Barbara district (w^here many of the paint- 
ings are situated) have, how^ever, a very fresh appear- 
ance and would seem to be the most recent in origin. 

In conclusion, there are no less than 94 half- 
tone plates. It is perhaps a pity that the carvings 
w^ere almost invariably chalked before being photo- 
graphed, The process of chalking is in general to 
be avoided for scientific purposes, since it allows 
the personal factor to come into the work. Rock 
carvings wdll almost alw^s photograph well at 
those times of day wdien the sun’s rays strike the 
figures obliquely, and a certain proportion of such 
photographs would have been very w^eicome in 
this volume. Altogether, however, this is a really 
excellent w^ork, which should not be missed by 
students of American archaeology or primitive art. 

M. C. Bukkitt. 


The Geology of Great Britain, 
Handhooh of the Geology of Great Britain 'Ca, Com- 
pilatim Work, Edited by Dr. J. W. , Evans : and 
Dr. C. J. Stubblefield. Pp. xii + 556. .(London : 
Thomas Murby and Co., 1929.) 24s. net. 

T his handbook is a new and enlarged edition of 
the volume dealing with the British Isles of 
the “ Handbuoh der regionalen Geologie ”, pub- 
lished in Heidelberg about tw^^eive years ago. The 
general plan of the work is the same as that followed 
in the German issue with the exception that Ire- 
land is no longer included. The chapter devoted 
to the geology of the Channel Islands is retained. 
Seventeen geologists, all authorities on the par- 
ticular subjects wdthw^hich they deal, have con- 
tributed, and the task of editing the manuscripts 
must have entailed much labour ; but the book 
makes a notable advance on the earlier volume, 
and the editors are to be congratulated on the 
successful completion of their work. 


As w^as to be expected from the names of the 
contributors, the chapters devoted to the descrip- 
tion of the Pre-Cambrian and Low'er Palaeozoic 
rocks are excellent summaries of the knowdedge 
iiow^ possessed of these formations. .A few minor 
discrepancies, how^ever, ma}^ be noted in reading 
the accounts, but their presence in no wise seri- 
ousl,y affects the subject-matter. For example, 
readers would be enlightened if the phrase the 
term Caledonian has come into use in Goodcliild’s 
sense ” (p. 31) were explained. One reads later 
(p. 142) that Goodchild used the term for a strati- 
graphical unit, wdiilst earlier (p. 2) one finds the 
more familiar use of the term to denote a system 
of folding. Again, some confusion is created by the 
use of the term ‘ southern Scotland ’ for southern 
Highlands (p. 33), more particularly since, „ an un- 
known outcrop of Dalradian in Devonian is shown, 
on the map .(p. 37) as occurring somewhere near 
Lanark. Less important is the stateme.nt that' 
E. B, Bailey accepts the Moine gneiss as altered 
Torridonian rocks. 

The difficulty of keeping abreast wdth geological 
literature is probably responsible for the absence 
of any reference to the occurrence of rocks of 
Lingula Flags age in a borehole in Essex, and to 
the discovery of the pygidium of a trilobite (Chfy- 
me?ie sp.) in the Stiperstones Quartzite. The speci- 
men is now preserved in the Museum of Practical 
Geology, and an announcement of its presentation 
was made in 1918. 

It would seem that much further study is neces- 
sary before the classificatio,n of the rocks grouped 
under Dowmtonian is finally decided. In the 
Silurian chapter, an excellent siimmaiy of the 
previous investigations is given under the heading 
Downtonian, with the provision that it is as 3 :’-et' 
premature to decide wiiether the rocks should be 
regarded as belonging to the loW'cr part , of. the 
Devonian system or retained as the upper members 
of the Silurian. In the brief description of the 
Downtonian in the Devonian chapter, .liowcw'er, 
we read that the Downtonian '' may be considered 
to represent a passage from the Silurian to the 
Old Red Sandstone ” (p. 138). It is perhaps not 
necessary to make further comment on this ques- 
tion of elassification at the momeiit, but my own 
experience of these beds on the Welsh borderland 
lends support to the view that the Ludlow Ikuie 
Bed forms a natural base to the Devonian System, 
as advocated by Dudley Stamp and other w^oiLers. 

By far the most notable contribution to the 
volume is that, made on the Low^er Carboniferous 
rocks. It is concise, lucid, and inf'ormative, and 
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the author, besides incorporating a considerable 
amount of original work, has shown great skill in 
marshalling the results attained in England by 
many workers inspired by the earlier researches 
of Vaughan and Garwood. Geologists, both in 
England and Scotland, would, however, have wel- 
comed a more up-to-date account of the Scottish 
Lower Carboniferous rocks. Much work has been 
done in Scotland since 1910, and there is, in con- 
sequence, a considerable body of palseontological 
evidence now" available to permit a close correlation 
to be made with the corresponding rocks in Eng- 
land, despite the statement that an application of 
zonal methods to the Scottish Carboniferous is not 
possible (p. 224). There is every reason to hope 
that further study of the Calciferous Sandstone 
series of Fife and the Lothians will yield useful 
guide-fossils, and the reviewer thinks it probable 
that the Rhynchonellids found by Kirkby in 
Bed VII., a limestone lying about 3350 feet below" 
the Hurlet at Banderstone, St. Andrew"s, may 
represent the horizon oi Camarotoschia proava. It 
is not without significance that algal remains are 
abundant about 100 feet low^er in the sequence, 
particularly in Bed IX. 

Respecting the Upper Carboniferous rocks, the 
succinct account of the Millstone Grit is equally 
valuable in presenting in summarised form the re- 
searches of Bisat and those of W. B. Wright and 
his colleagues. The zonal studies of Goniatites, 
initiated in Great Britain by Bisat, have already 
borne fruit in elucidating the somewhat compli- 
cated stratigraphical relations within the formation. 
The account of the Goal Measures is somehow less 
satisfactory. Although the chapter is a veritable 
store of information, it lacks the precision of other 
contributions. This is perhaps due to the absence 
of sections illustrative of the succession in each of 
the principal coalfields. The author makes full 
reference to the zonal work of Kidston, Arber, and 
Crookall on the palseobotanical side, and to the 
studies of Trueman, Davies, and Miss Dix, which 
have built up a sound scheme of classification 
based on the fresh- W"ater Mollusca. No notice is 
made of the fact that the Mansfield marine band is 
a horizon that has been recognised in Scotland, 
Wales, and in other English coalfields outside 
Yorkshire and Nottingham. It may be of general 
interest to add that the great series of barren red 
measures in Ayrshire have recently yielded palae- 
ontological evidence which proves the presence of 
rocks of the Radstockian stage in this coalfield. 

The rocks grouped under the Permian, Triassic, 
and Rhsetic receive adequate treatment from their 


exponents. The writer of the Permian chapter has 
wisely avoided controversy by stating the connota- 
tion of the term Permian as used in his account. 
That there is a great need for further investigation 
of the Permian and Triassic strata in Great Britain 
is clearly revealed throughout the chapters. Thus, 
on p. 312 w'-e are told that in the district of Mauch- 
line “ a volcanic group of strongly alkaline charac- 
ter ” is associated with red sandstones, assigned by 
some authors to the Permian and by others to the 
uppermost part of the Coal Measures, whilst on 
p. 335, under the heading of Trias, the same sand- 
stones are referred to the Permo-Trias. These 
difficulties serve to emphasise the important fact 
I that, without the aid of sound palasontological data, 
little reliance can be placed on lithological charac- 
ters as a means of correlation. 

In the Rhsetie chapter the customary clear 
diction of the author seems to have forsaken him 
in wTiting the second sentence on p. 341. It is so 
long and involved as completely to obscure its 
meaning. 

The Jurassic rocks are dealt with in a more ex- 
tended manner than was possible in the first edition, 
and the zonal succession established in the various 
groups by the studies of various workers, notably 
the late S. S. Buckman, the Nestor of British 
palaeontologists, is set forth on four correlation 
tables. Despite the small discrepancies wffiieh may 
be corrected before re-issue, the tables will prove 
a boon to students. Readers would be helped, 
how"ever, if the English divisions were placed in a 
column to show their approximately equivalent 
stages, and so avoid the need to make reference to 
p, 361 where they are tabulated. One is surprised 
to read that the mutual relations of the Hartwell 
Clay are still uncertain. The chapters on the 
Cretaceous and Tertiary rocks are beyond reproach 
and deserve praise. 

Considerable portions of the account of the 
phenomena associated with the glaciation of 
Britain taken from the first edition have been in- 
corporated in the present volume ; but the contri- 
butors have brought to bear on the subject a wide 
experience and knowledge gained in Great Britain 
and other countries. This is particularly w^ell 
showm in the description of glacially disturbed 
deposits and in the discussion of glacial tectonics. 
The views expounded will be new- to many readers 
who have not had access to the authors’ papers. 

In spite of the comprehensive way the subject 
has been dealt with, notable work in some areas 
has been entirely overlooked. London geologists, 
for example, wdll search in vain for any reference 
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to Lake Oxford and the Groring Gap. The admir- 
able investigations of Dr. Sandford in the Oxford 
district are not mentioned in the chapter, although 
a full account of his studies has been given in the 
Oxford memoir issued by the Geological Survey in 
1926. Again, the fine work of Dr. Bremner on the 
glacial deposits of the north-east of Scotland is 
passed over, as is also the results of a gravitational 
survey over the buried Kelvin Valley at Drumry, 
an account of which was read at the Glasgow 
meeting of the British Association. In the latter 
instance it is possible that the chapter may have 
been set up in type at the time. 

The descriptions of the igneous rocks in the 
Ordovician and later formations are much the same 
as appeared in the first edition, but the author has 
in some cases availed himself of recent work to 
bring his account up-to-date. 

Valuable features of the volume are the corre- 
lation tables appearing in most sections and the 
bibliography appended at the end of each chapter. 
While the lists of works given are not claimed to 
be complete, they have been compiled with care 
and will be of great service to all workers. There 
is an excellent index containing more than 5000 
entries. J. Pringle. 


The Parachor. 

The Parachor and Valency. By Dr. Samuel 
Sugden. (Twentieth -Century Chemistry Series.) 
Pp. vii + 224, (London : George Routledge 
and Sons, Ltd., 1929.) 12s. 6d. net. 

I N 1923 a short paper by McLeod was published 
in the Transactions of the Faraday Society, 
in which a simple relation between density and 
surface tension was disclosed, namely : 

y=^C{D~df 

where 7 is the surface tension of a liquid, whilst 
D and c? are the densities of the liquid and of its 
saturated vapour at the same temperature. The 
significance of this formula was that the influence 
of temperature on surface tension was now repre- 
sented in a rational way, since the surface tension 
was made to vanish at the critical point, when the 
densities of the liquid and of its saturated vapour 
become identical, whereas the formula of Ramsay 
and Shields, in which the density of the vapour 
was ignored, makes the surface tension vanish 6'' 
after the critical temperature is reached. 

Up to this point the surface tension plays the 
leading r61e, but the author of the present volume 
discovered a much more far-reaching application 
of McLeod’s formula. Thus, if the surface tension 


7 divided by {D - df is a constant, it follows at 
once that (D - d) must be a constant if divided b}-^ 
yi; in other wmrds, the influence of temperature 
on specific and molecular volumes can be elimin- 
ated completely if D is replaced hj D - d and then 
divided by y^. The function My^l{D -d), which 
Sugden calls the parachor, is in fact a molecular 
volume, MjD, w’-hich has been corrected wdth the 
help of the surface tension for the overwhelming 
influence of an internal pressure ranging in typical 
cases from 1500 to 60,000 atmospheres, and is thus 
made independent of the temperatures at wdiicii 
it is measured. It therefore replaces, with greatly 
enhanced efficiency, the old molecular volumes, 
wffiich Kopp attempted in vain to regularise by 
measuring them at the boiling-point of each liquid 
instead of at the atmospheric temperature. These 
old molecular volumes made only a feeble pretence 
at being additive functions, since different atomic 
volumes had to be assumed for oxygen in alcohols, 
ethers, ketones, etc. ; but the molecular parachors 
need only a single atomic parachor for each kind 
of atom, and a single constant each for the double 
and triple bond, or for the formation of a ring of 
n atoms, whatever the nature of the atoms wdiich 
are joined by the multiple bonds or included in the 
ring. It is, indeed, entirely pleasing to encounter 
a function wffiich vindicates forthwith the Kekule 
formula for benzene, even though it admits the 
existence of an unexplained anomaly in the carboxyl 
group. 

The present writer has a peculiar reason for 
thinking woll of the parachor, since it provided 
j the first experimental verification of his contention 
that a double bond need not always be a double 
covalence or a double electrovalence, but may 
sometimes be ‘ mixed ’ (or ' semi-polar ’ as Sugden 
has called it), consisting of a covalence and electro- 
valence superposed on one another. This vindica- 
tion was particularly W'elcome in view of the fact 
that the first paper on the subject had the honour 
of being consigned to the archives of the society 
to which it w’-as sent, although the Faraday Society 
found no difficulty in giving publicity to the ‘ mixed 
double bond ’ as a legitimate extension of J. J. 
Thomson’s theory of ‘ intramolecular ionisation 
The even more conclusive proof which resulted 
from the resolution of seiiii-polar compoimds into 
optically-active components, and the further evid- 
ence derived from Dr. Bennett’s fascinating studies 
of stereoisomerism, are set out fully in the volume 
now under review. 

Whilst the discrimination of double bonds, as 
being either nonpolar or semi-polar, was the first 
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and perhaps the most important experimental 
achievement of the parachor, this function is 
capable of such a wide range of applications that 
most of the outstanding valency problems in 
chemistry provoke at once a question as to the 
verdict which will be given when data from the 
parachor become available. In some cases the 
strictly additive character of the parachor precludes 
the possibility of an answer. Thus it makes no 
difference to the parachor whether two double 
bonds are ' conjugated \ with one single bond 
between them, or are more widely separated in 
the molecule, since there is no echo here of the 
anomalies which are called to mind by the phrase 
‘ optical exaltation ’ ; moreover, the conversion 
of two double bonds into one triple bond makes no 
difference to the parachor, so that equal values 
are given by systems such as CHaO-C^N and 
CH 3 N = C — 0. There are, however, many cases 
in which the formation of a ring in place of a double 
bond can be detected, and the later studies of 
Sugden and his colleagues have revealed an array 
of positive and negative anomalies which is amply 
sufficient to keep the parachor in the limelight for 
many years to come. 

Sugden himself has found an explanation of 
several large and important groups of negative 
anomalies by calling to life the single-electron bond, 
which has proved so attractive to students of 
‘ partial valencies ’ ever since G. N. Lewis declared 
that it takes two electrons to make a bond. Lewis’s 
contention appears even more convincing at the 
present time, when physicists have explained that 
pairs of electrons spinning in opposite directions 
are required to form a stable electronic system in 
molecules as well as in atoms or ions ; but Sugden 
has wmked out a series of formulae which are at 
least consistent with one another and with certain 
postulates as to the parachor-value to be assigned 
to this hypothetical type of linking. 

Whilst, therefore, both chemists and physicists 
may look with dislike on odd-electron bonds, it 
must be admitted that all the alternatives which 
have yet been devised have been turned down as a 
result of the experimental work which the author 
has carried out in order to test them. Unbelievers 
can, therefore, only take refuge (hke the reviewer) 
in a barren agnosticism, hoping that a function 
which cannot distinguish between one triple and 
two double bonds may have failed equally to 
discriminate between a pair of single-electron bonds 
and some more plausible electronic configuration. 

Here and there the author is perhaps too con- 
fident in his statements. Thus, it is not true that 


j diborane, BgHg, “ contains only twelve electrons ” 

! (p. 95) and that therefore “ the presence of singlet 
linkages must be admitted” (p. 130), when there 
are really 10 iC-electrons and 6 L-electrons avail- 
able for joining the 8 atoms ; and it is only- 
wffien certain postulates have been accepted, and 
the possibility of alternative interpretations has 
been finally denied, that it can be admitted, in the 
case of basic beryllium acetate, that “the parachor 
. . . shows conclusively that the singlet formula is 
correct ” (p. 146). Phrases such as these are, 
however, not easily avoided when describing the 
results of a battle in which present victory has been 
wun, and the risk of retreat in the future is still 
too remote to justify the qualifications and re- 
servations which would appear necessary in less 
favourable circumstances. 

If Dr. Sugden had merel}^ collected his published 
work into a monograph, and discussed its implica- 
tions in greater detail than is usually possible in 
original papers, he would have rendered a very 
useful service both to his colleagues and to their 
more advanced students. He has, however, done 
much more than this, since the volume now under 
consideration also contains chapters on The Liquid 
State ”, on “ Associated Liquids ”, on Atoms and 
Spectra ”, and finally on '' The Quantum Theory 
of Shared Electrons ”. These are written in the 
masterly manner of one whose knowledge comes 
from original sources, and has not been distorted 
by transmission through intermediate text-books. 
For this reason the book can be commended to 
advanced students who are not specially interested 
in the parachor, but who would like to keep abreast 
with modern research in atomic physics. More- 
over, even the earliest references appear to have 
been consulted in the original, with the result that 
the foundations of our modern conceptions are 
sometimes unexpectedly laid bare. The book is, 
in fact, exceptionally well filled with information, 
even for a hardened reader of physico-chemical 
literature, and familiar facts and theories are often 
revealed in an unfamiliar light, and with unwonted 
clearness. On the other hand, the indices and 
subscripts are printed in such small type that they 
are often defective or illegible. The rather be- 
wildering electronic formulae which the author has 
adopted have also given a lot of trouble to the 
printer, whose symbol for benzene is a very battered 
hexagon. It is also curious that, although the 
s 3 nnbol for the parachor is given in the first instance 
on p. 30 as [P], it is nearly always printed afterwards 
with a superfluous (and unintended ?) full-stop 
inside the bracket. 
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In conclusion, since the book deals at length 
with the methods of determining surface tension, 
it is difficult to resist the temptation to bring to- 
gether two phrases in reference to the method of 
deducing tension from the weight or volume of 
falling drops. Iredale has criticised the formula 
used by Harkins and his co-workers, and suggests 
a return to an equation given earlier by Worthing- 
ton,” nevertheless, “ the equations of Harkins and 
Worthington are really identical, for one can be 
deduced from the other without introducing any 
approximations T. M. Lo\VRy. 


Unofficial Pharmacopeias. 

(1) The Extra Pharwiacopmia of Martindale and 
Westcott, Revised by Dr . W . Harrison Martindale . 
Nineteenth edition. In 2 volumes. Yol. 2. 
Pp. xxxviii 4-759. (London: H. K. Lewis and 
Co., Ltd., 1929.) 22s, 6d. net. 

(2) PharmaceiUical Formulas. P.F. Vol. 1 being 
The Chemist and Druggist Book of selected 
Pormxilas from the British, Lhiited States, and 
other Pharmacopoeias, together with Non-Official 
Formulas from various Sources. Tenth edition, 
entirely revised and rewritten. By S. W. 
Woolley and G. P. Forrester. Pp. xvi4-1146. 
(London : The Chemist and Druggist, 1929.) 15s, 

T he last British Pharmacopeia was published 
in 1914 ; a new one is now in preparation 
and is due to appear in 1931. In the interval, the 
United States has produced two official pharma- 
copeias, the ninth in 1916 and the tenth in 1926. 
The long intervals between successive editions, the 
wise conservatism of pharmacopeia! commissions, 
and the limitations imposed upon pharmacopeias 
by their legal status, make it inevitable that there 
must always be a huge materia medica which does 
not find official recognition, and this is the happy 
hunting ground of the compiler of dispensatories, 
formularies, pharmacopeia! companions, and in 
general of the mass of literature which may. be 
grouped together as ' unofficial pharmacopeias h 
Such literature is indispensable to the busy pharma- 
cist and medical man, as is evident from the fact 
that the two books now under review are in their 
nineteenth and tenth editions respectively. They 
both supplement the official pharmacopeia and they 
are comj)lementary to each other. 

(1 ) The ' ' Extra Pharmacopeia ” of Martindale 
began as a modest pocket volume of 300 pages in 
1883, and is now issued in two volumes of 1207 and 
759 pages respectively, and even this increase in 
size is not sufficient to include all that the author 


would like to put into it, for he is now finding it 
necessary to refer the reader back to information 
given in previous editions but omitted from this 
one. The two features which have contributed 
more than anything else to the popularity of the 
book are the author’s gift of compressing the 
contents of a paper into a few lines or a few words, 
and his conscientious industry in searching the 
literature and providing the reader with references 
to papers or abstracts in readily accessible journals. 
The division into two volumes took place in 1912, 
and since then Vol. 2 has been a compact manual 
of chemistry designed to meet the everj^day needs 
of the pharmacist and the medical man. These 
needs are ver}^ varied, and consequently the volume 
deals wuth such subjects as indicators for volumetric 
analysis, the analytical recognition of organic sub- 
stances used in medicine, water-analysis, embalming, 
composition of proprietary medicines, mould in- 
hibition by preservatives, etc. The author is one 
of those fortunate people who is not hyj^notised 
either by authority or the printed word, and his 
remarks on some fashionable doctrines and pro- 
cesses are shrewd, sometimes j)iquant, and invariably 
tinctured by a genial conservatism. Like all 
editions of this work, this edition is remarkably 
free from errors and is w'ell up-to-date. 

(2) Pharmaceutical Formulas ” is a book of 
entirely different type, being almost wholly con- 
cerned with the compounding of drugs, a subject 
with which readers of Nature probably do not 
desire to extend their acquaintance beyond that 
casual and involuntary knowledge forced upon them 
by occasional illness. The real public service 
rendered by the issue of a book like this may per- 
haps be illustrated by reference to such a substance 
as acriflavine. Most organic chemists are aware 
that the discovery of this material marked a distinct 
advance in chemotherapy, but few realise that its 
practical use in medicine depends upon the exercise 
by the pharmacist of his art, so that it may be 
presented to the medical man in a form suitable for 
application. In this volume five preparations of 
acriflavine — ^solution, lotion, emulsion, paste, and 
poultice — are described, and from them the busy 
practitioner can select the form best suited for 
any particular case. The book gives the same 
kind of information for each and all of the hundreds 
of materials which modern science has placed at 
the service of medicine, 

A pleasant feature of the volume is its insistence 
upon the historiear aspect of the pharmacists art 
and the brief but wholly delightful note upon 
' honey water/ which George Nelson, author of 
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The Compleat Course of Chymistiy ”, compounded 
for King James II. is an example of how such things 
should be written. It is a little surprising to find 
that Confectio Damocratis ”, invented by Mith- 
ridates the Great, 134 b.c., may still figure in 
modern medicine. It is an ingredient of the 
original ^ Warburg’s tincture ’, a mixture still used 
by some European residents in the tropics, and it 
may be regarded as the real ancestor of the aromatic 
confection invented by no less a person than Sir 
Walter Raleigh, and which in a modified form is 
still official in the last edition of the British 
Pharmacopeia. T. A. H. 


Birds and their Ways. 

(1) The Cowbirds : a Study in the Biology of Social 
Parasitism, By Dr. Herbert Friedmann. Pp. 
xvii + 421. (Springfield, 111., and Baltimore, 
Md. : Charles C, Thomas ; London : Bailliere, 
Tindall and Cox, 1929.)- 275. net. 

(2) Birds and Green Places : a Book of Australian 
Nature Gossip. By Alec H. Chisholm. Pp. 
xiv+224+50 plates. (London and Toronto: 
J. M. Dent and Sons, Ltd. ; New York : E. P. 
Dutton and Co., Inc., 1929.) 155. net. 

(3) The Birds of South-East Devon : being a List of 
those Species known to visit that part of the County 
including and lying to the East of the Exe Valley. 
By Lewis R. W. Loyd. Pp. 176+6 plates. 
(London : H. F. and G. Witherby, 1929.) 
105. %d. net. 

(4) The Birds of Ayrshire. By E. Richmond Paton 
and Oliver G. Pike. Pp. xxi+228+25 plates. 
(London : H. F. and G. Witherby, 1929.) 215. 
net. 

(1) rinHAT form of parasitism which is familiarly 
JL exemplified by the common cuckoo in 
Europe, and by some other members of its family 
found in Europe, Asia, and Africa, occurs also among 
the cowbirds of the New World, among the weaver- 
birds and the honey-guides of Africa, and in one 
South American species of duck. As it doubtless 
originated separately in each of these diverse 
groups, it constitutes a very remarkable instance 
of parallel evolution. Next to the cuckoos, the 
cowbirds are the best laiown of the groups, and 
Dr. Friedmann’s important monograph brings 
together the existing information as to their re- 
productive habits, and adds to it the results of his 
own intensive observations. 

The cowbirds belong to the family of hangnests, ! 
closely allied to the finches. There are seven 
species, in three genera, and six of these belong either 


j to South or Central America : the remaining species 
is widely distributed in the northern continent. 
Two of the s|)ecies are rarities known only from a 
few specimens, but the habits of the other five 
present material for an interesting comparative 
study. 

The bay-winged cowbird of South America is 
parasitic only in that it lays in other birds’ nests, 
taken by force or found disused. If necessary, 
moreover, it builds for itself ; and in any case it 
incubates its eggs and rears its young in quite a 
normal manner. The screaming cowbird is truly 
parasitic, but its sole victim is the preceding species ! 
More than one egg may be laid in the same nest, 
and there is no removal of eggs of the rightful 
owner. The shiny cowbird, widely distributed over 
I South America, victimises many species, but its 
parasitic habit is poorly developed and somewhat 
haphazard in its operation. Very many eggs are 
laid, and of these the majority are wasted : the 
eggs of the victims are frequently destroyed ; but 
so also are eggs of its own species on occasion, so 
that this cowbird itself exercises a check upon its 
increase in any locality. The North American 
cowbird has the parasitic habit better developed 
and lays a small number of eggs to good purpose : 
the species which it has been known to victimise 
number a hundred and fifty -eight, and individual 
birds, unlike cuckoos, show no very definite speci- 
ficity in their choice of victims. The red -eyed cow- 
bird of Central America is parasitic upon a limited 
number of species. The rice-grackle, a close ally 
of the true cowbirds, is also parasitic. 

• As with our common cuckoo, the young cowffiird 
usually survives at the expense of the offspring of 
its foster-parents. These are not ejected but are 
trampled or starved to death in the struggle for 
food. Young screaming cowbirds, how^ever, live 
in amity with the young baywings belonging to the 
nest : this is paralleled in the Old World by the 
case of the great-spotted cuckoo and the magpie. 

Dr. Friedmann’s monograph is a mine of in- 
formation on the reproductive habits of cowbirds, 
but it is not a very readable book except for the 
serious student. A more adequate general survey, 
summarising the systematic accounts of the several 
species, would have added greatly to its value, and 
the brief final chapter discussing the evolution of 
parasitism might well have been amplified. There 
are some curious mistakes, as in the naming of the 
races of the North American species on page 152, 
and in the description of the diagram on page 263. 

(2) Mr. Chisholm’s book is of a veiy different 
type. It is frankly a collection of ' Nature gossip.’ 
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rather than a contribution to science ; but the 
author has the advantage of dealing with an avi- 
fauna of which little of a popular land has been 
written, that of Queensland, and he describes the 
habits of many strange and wonderful birds which 
the reader in Great Britain knows, at most, only 
from captive or museum specimens. Mobs of emus 
running on the great plains ; the curious bee-like 
swarming of the wmod-swallows ; the rare paradise- 
parrot nesting in termites’ mounds; the cradle 
nest of the fairy- warbler ; the truly extraordinary 
habits of the bower-birds : these are among the 
subjects on which Mr. Chisholm discourses pleas- 
antly, w^eaving his account of the birds into the 
story of his personal experiences in search of 
them. 

(3 and 4) The remaining two books on our list 
come within the category of district avifaunas. 
W orks of this type fulfil two functions : in the 
first place, they are of local interest, and, in the 
second, they provide valuable material for the 
compilers of books on the birds of the country as 
a whole. Neither of these works comes up to the 
very highest standard for this class, but both are 
competent and useful contributions. Mr. Loyd is 
at a disadvantage in dealing wuth an area of which 
the limits are not recognised, and he does not 
always observe them himseK. He also encumbers 
his accounts of the local status of each species with 
brief general remarks which are inadequate for any 
purpose and irrelevant to the special object in view. 
The work of Messrs. Paton and Pike contains some 
very beautiful photographs of birds, although here 
again relevance may be questioned. 


Evelyn’s Fumifugium”. 

Fumifugium. By John Evelyn, of Bailiol College, 
Oxford, in 1661. Now reissued as an Old Ash- 
molean Reprint in the Year of the refacing of the 
Old Ashmolean Museum, which, like ‘ Fumi- 
fugium was dedicated to King Charles II., 
founder of the Royal Society. Pp. viii-f49. 
(Oxford : Dr. R. T. Gunther, Folly Bridge, 1930.) 
2s, dd, 

"TTOCAL as have been the protests against the 
Y emission of smoke and fumes from the chim- 
neys of electric power stations in London, when 
one reads No. 8 of Old Ashmolean Reprints, the 
' t Fumifugium ” of John Evelyn (1661), these 
modern protests seem couched in language mild 
and restrained compared with the diarist’s wealth 
of obloquy and sustained invective against the 


effects of burning of coal by brewers, dyers, lime- 
burners, soap- and salt-boilers, and other private 
traders. Additional picturesqueness is obtained, 
not by the modern method of pictures showing the 
pall of smoke over our cities or the corrosion of 
stonework, but by lurid quotations from the classics 
to heighten the condemnation of “that Hellish 
and dismal Cloud of Sea-Coale” with its “ fuli- 
genous and filthy vapour, corrupting the Lungs”, 
causing the City of London to resemble rather the 
“ Suburbs of Hell than an Assembly of Rational 
Creatures and the Imperial Seat of our incomparable 
Monarch ”. Truly John Evelyn w^as a man before 
his time, and his “ Fumifugium ” characteristic- 
ally not only describes the grievance, but also 
indicates the remedy and suggests an ameliora- 
tion. 

Writing so soon after the Restoration, Evel}^! 
philosophises on the effects of pure air, contrasting 
the proneness to rebellion of northern nations, 
with the more constant and steady temper of the 
inhabitants of lands nearer the tropics. His com- 
mendation of air “ which is cleare, open, sW'eetiy 
ventilated and put into motion with gentle gales 
and breezes ” w^ould meet with the approval of 
Prof. Leonard Hill. On the other hand, he recog- 
nises that while the effects of ill-conditioned meat 
may be mitigated by cooking, poisoned air insinu- 
ates itself into the vital parts immediately. An 
eclipse, he declares, darkens the attributes of the 
otherwise incomparable City of London, on the 
situation and advantages of which he wuites a fine 
panegyric, and this, not from the Culinary fires ”, 
but from the “ Tumiels and Issues ” of the afore- 
said traders giving off that pernicious smoake 
which sullies all her glory superinducing a sooty 
Crust or Furr upon all that it lights, spoyliiig the 
moveables, tarnishing the Plate, gildings, and Fur- 
niture and corroding the very Iron-bars and hardest 
Stones with those piercing and acrimonious Spirits 
which accompany its Sulphure ”, Further, it 
kills flowers, fruit, and bees, so that they can 
no longer thrive in the neighbourhood of the 
Strand, unless on such occasion as when coals 
. were scarce by reason of, the blockade of. Newx^astle 
in 1644. 

Worst of ail, those who repair to London become 
immediately afflicted with divers aihnents of which 
■ detailed and picturesque description is given : 
“For is there under Heaven such Coughing and 
Snuifing to be heard, as in the London Chiirclies 
and Assemblies ■ of People,"': where the Barking and 
the Spitting is incessant and most importunate ? ” 
In the current of his invective, I^veiyn is carried 
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somewhat to overstate his case w’hen he affirms, 
'' that it is not the Dust and Ordure which is daily 
cast out of their Houses . . . but this continual 
Smoake, which renders the Streets of London 
dirty even to a Proverb 

In Part 2, Evel3ni suggests the removal to a 
competent distance of factories giving off this evil 
smoke, a remedy which, however suitable to his 
time, would not be a solution in ours, when to 
domestic chimne^^s is attributed at least half of the 
smoke nuisance. His selection of a site five or 
six miles distant from London “ below the River 
of Thames ’’ and apparently east of Blackheath, 
having regard to the prevailing winds and to water 
transport, is reminiscent of a phase in the present 
controversy. Not only, however, should the smok- 
ing factories be removed, but he would also have 
banished churchyards, slaughter - houses, gaols, 
chandlers’, fishmongers’, and butchers’ yards to 
some place farther off, to prevent their distemper- 
ing the air breathed by the inhabitants. While 
these opinions leave no doubt as to Evelyn’s 
fitness for his post of commissioner for improving 
the streets and buildings of London, it is to be 
feared that the opportunity afforded by the Great 
Fire was not seized on to give effect to his views 
and to Wren’s ideas of town-planning in the recon- 
struction necessary after that event. 

As might be anticipated in one so fond of 
gardening, Evelyn’s scheme for Melioration of the 
Aer of London ” is ‘ ^ by Way of Plantations ”. In 
all low-lying grounds near the city, and especially 
towards the east and south-west, he suggests the 
plantation of belts of trees, lined with fragrant 
shrubs, while the spaces between the trees would 
be used as borders filled with sweet-smelling 
flowers. It is a pleasure even to read the list of 
these fragrant plants, and to conceive a London so 
small as to warrant his hope that '"the whole 
City would be sensible of the sweet and ravishing 
varieties of the perfumes 

If Evelyn should return to-day as First Com- 
missioner of Works, what would he find in the 
conditions of the colossal city London has in the 
meantime become ? Still the only partially solved 
smoke problem of the innumerable domestic fires, 
but let us hope soon the suppression of smoke 
and acids from the chimneys of large installations 
consuming coal ; an increasingly healthy city 
through improved sanitation, rather than diminu- 
tion of smoke ; while perhaps the large area still 
given up to open spaces and parks would in some 
measure satisfy the author of Sylva ” and the 
Compleat Gardener R. R. 


Hydrog’en Ion Concentration. 
Hydrogen Ions : their Determination and Importance 
in Pure and Industrial Chemistry. By Dr. 
Hubert T. S. Britton. (Monographs on Applied 
Chemistry, Vol. 3.) Pp. xiv+515. (London: 
Chapman and Hall, Ltd., 1929.) 25s. net. 

T he introduction of the osmotic and electrolytic 
dissociation theories of solutions initiated, 
as is w'ell known, a new era in the development of 
chemistry, and the new direction which was there- 
by given to the interpretation of chemical pro- 
cesses taking place in aqueous solution soon made 
itself powerfully felt also in the various branches 
of biological science and in the study of colloids. 
The influence of different salts on colloidal matter 
and on the living cells of plants and animals became 
the subject of extensive and intensive investigation, 
and it was found that many of the observed pheno- 
mena could best be interpreted as due to the specific 
action of ions. 

Although it was to the action of the ions of salts 
that attention was at first mainly directed, it came 
to be recognised later that a position of special 
importance must be assigned to the hydrogen ion ; 
and at the present day the ' acidity ’ of the medium 
is known to exercise a profound influence in opera- 
tions and processes of the most diverse kind. In 
volumetric and gravimetric analysis, in the precipi- 
tation of metal hydroxides, in soil analysis, in 
bacteriology, and in many industrial operations, 
the concentration of hydrogen ion is a factor of 
fundamental importance. The determination and 
control of the concentration of hydrogen ion in 
a solution has, in consequence, received a rapidly 
increasing measure of attention in recent years. In 
view of the important part played by hydrogen ion 
concentration and of the widespread necessity of 
obtaining a knowledge of the methods of deter- 
mining and controlling the concentration of 
hydrogen ion, the present work by an author so 
competent and. well- qualified as is Dr. Britton, is 
sure of a very hearty welcome. 

In the opening chapter, the author sets forth 
the theory of the electrometric methods of deter- 
mining the concentration of hydrogen ion and 
adopts the ion- concentration rather than the 
activity theory in the interpretation of electrode 
potentials. The decision of the author in this 
respect has doubtless much to commend it in view 
of the public for which the book appears to have 
been written, but even a short discussion of the 
relation between the ion-concentration and the 
activity theories would have given an additional 
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value to the book. Following on the discussion 
of the theory of electrode potentials there comes 
a description of the different kinds of electrode, 
and workers will find the author’s account of the 
use of the quinhj^drone and glass electrodes of 
particular interest and value. The latter electrode, 
especially, is probably not so w’-ell knowm as it 
should be. 

In the succeeding chapters the author gives a 
very full, clear, and, on the whole, satisfying 
exposition of the practical applications of the 
electrometric and colorimetric methods of deter- 
mining the concentration of hydrogen ion in solu- 
tion, and points out the importance of such deter- 
minations in analytical chemistry, in the industries 
of tanning, brewing, baking, dyeing, etc., in the 
manufacture of paper, and in the refining of sugar. 
The role of the hydrogen ion concentration in 
connexion with the purification of water, se\vage 
disposal, and the fertility of soils, is also clearly 
discussed. 

In the volume before us, the third of the admir- 
able series of monographs edited by Dr. Howard 
Tripp, the author maintains the high standard 
of excellence set by the preceding volumes, and 
the work is remarkably free from printers’ and 
other errors. The book deserves to be, and doubt- 
less will be, widely read, not only by advanced 
students of chemistry but also by those who are 
interested in the many and varied branches of science 
and industry in which the concentration of hydro- 
gen ion plays a vitally important part. A. F. 


The Mechanical State of the Future. 

The Conquest of Thought by Invention in the Mechan- 
ical State of the Future. By H. Stafford Hatfield. 
(Psyche Miniatures: General Series ISFo. 26.) 
Pp. 117. (London : Kegan Paul and Co., Ltd., 
1929.) 2^. 6i. net. 

A GEiEAT deal of thought is being concentrated 
to-day on the general aspects, the underlying 
principles , and the probable future of our ci viHsation , 
which is supposed to be distinguished from all previ- 
ous civilisations by a dominating industrialism grad- 
ually extending and deepening its hold throughout 
the entire social organism until it is complete master 
thereof, holding it under grievous thraldom, body 
and soul. The present small volume, one of the 
Psyche miniatures now being published by Messrs . 
Kegan Paul, attempts to show that this domination 
will take the form of a perfectly mechanised State 
in which practically every function 4nd activity of 
the individual citizen will be a matter of regulated 


routine, and all his actions will be so guided and 
prescribed by the State that he will have little or 
no initiative or volition of his own ; he will become 
a semi-hypnotised automaton, a machine slave. 
The Machine Age will have arrived, not only in a 
literal sense wherein every part of manufacture 
will be done by machinery, but also in a wider and 
more figurative sense, wherein the machinery of 
government, of municipal organisation, and of in- 
dustrial organisation will be so perfected that every 
circumstance or condition of the individual citizen 
wdll have its appropriate formula ; and all that he 
will have to do to achieve a wholly successful life 
will be to apply formulae as and when required, and 
with a minimum of conscious thought, effort, or 
mental disturbance of any kind. Thought will 
have been conquered by invention. 

This is surely a strange paradox, an apparent 
contradiction in terms if, as one seems justified in 
assuming, invention is among the highest forms 
of thought ; but what Dr. Hatfield probably had 
in mind was the ultimate domination of society 
by extreme mechanisation based on invention, so 
that thought might almost seem to become super- 
fluous, and he was probably looking about for a 
startling or impressive formula for expressing such 
! a possibility. . But his definition of invention is not 
altogether satisfactory ; he says : 

The word invention is intended to cover the 
whole of the means by which humanity makes use 
of accumulated knowledge to eliminate the chances 
and difficulties of coping with the external world 
and to render it more agreeable.” 

This excludes a considerable field of invention 
which does not, directly or indirectly, aim at mak- 
ing the world more agreeable, and includes also a 
vast amount of invention which the author him- 
self is perhaps contemplating under his definition, 
but which, instead of making the world more agree- 
able, has had precisely the contrary effect. It may 
be, however, that the great majority of people 
would like to be relieved of all responsibility, to 
have nothing to do but obey rules and regulations, 
to lead a perfectly safe life sheltered from all the 
perversities of fortune or misfortune, to become 
volitionless automata. But whether this is the 
best and highest and noblest destiny of the liuman 
race is another matter. It is true that Dr. Hat- 
field has made provision for original thought, 
scientific research and speculation, and original 
creative work of all kinds,, in special segregated in- 
stitutions, altogether apart from the common herd ; 
and yet it may be questioned if this is quite the 
best consummation for science itself to aim at. 
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However, it is only fair to say that the author is 
not speaking of the ' best hut the inevitable. 

On psychological grounds, possibly a plausible 
case might be made out for predicting some such 
culmination for our civilisation as that which Dr. 
Hatfield presents ; but it is a hopeless and gloomy 
picture, an ignoble destiny indeed for the human 
race, and it does seem that sufficient account has 
not been taken of all the relative factors and of any 
possible ameliorative or preventive measures that 
could be suggested. If one could only regard the 
book as a very clever and subtle satire, a brilhant 
caricature of wffiat Ave are coming to, the outlook 
would be less hopeless, but the author appears to 
be in deadly earnest, and he concludes his highly 
interesting and thought-provocative thesis with 
the assurance that '' All this is happening, so it 
seems to me, in so inevitable a manner that any 
argument concerning its desirability appears futile ’ ’ . 
There is thus no more to be said. W. G. L. C. 


Witches, Vampires, and the Devil. 

(1) W itch Hunting and Witch Trials : the Indictments 
for Witchcraft from the Records of 1373 Assizes 
held for the Home Circuit a.d. 1559-1736. Col- 
lected and edited by C. L’Estrange Ewen, with 
an Introduction. Pp. xiii + 345 + 7 plates. (Lon- 
don: Kegan Paul and Co., Ltd., 1929.) 2l5. net. 

(2) The Vampire in Europe. By Montague Sum- 

mers. Pp. xii -f 330 + 8 plates. (London : Kegan 
Paul and Co., Ltd., 1929.) 155. net. 

(3) The Devil: an Historical^ Critical and Medical 
Study. By Maurice Gar 9 on and Jean Vinchon. 
Translated by Stephen Haden Guest from the 
sixth French edition. Pp.288. (London: Victor 
Gollancz, Ltd., 1929.) 125. ^d. net. 

T hese three books on witchcraft and cognate 
matters afford an interesting contrast in 
method. The first deals objectively with facts, and 
thereby adds much to our knowledge ; the third 
analyses familiar material from an original point 
of view as a psychological study ; while the second 
may enlarge the reader’s ideas as to the extent of 
human credulity even in these days. 

(1) Mr. Ewen’s book is a mine of information for 
the student. A patient examination of documents 
in the Record Office has resurrected a large number 
of cases never previously noted, either by Hutchin- 
son or by other WTiters on witchcraft. Prof. Note- 
stein’e list of 100 cases in the home counties is 
sw'elled to five hundred individuals and seven 
hundred indictments. To these is added an appen- 
dix containing a list of further cases mentioned in 


contemporary documents, but not in the records 
of the courts. Mr. Ewen has also provided his 
readers with a complete apparatus for the study 
of the subject. 

In his lengthy introduction to the abstracts of 
indictments which forms the main section of the 
book, Mr. Ewen surveys the whole machinery of 
witchcraft persecution, including the legislation 
from the earliest times, the courts in which trials 
might be held, and the procedure from information 
to trial. The abstracts themselves are a valuable 
survey of the essential features of English witch- 
craft, and of the ends which the witch was supposed 
to have in view. It is interesting to note that one 
witch w^as accused of digging up the skull of a dead 
man, an allegation also made in the Lancashire witch 
trial of 1612. One point of significance to emerge is 
that, so far as the home counties are concerned, 
the witchcraft persecution reached its highest under 
I Elizabeth, and not under the Commonwealth, as 
is usually stated ; another is the exceptional pro- 
minence of Essex as the home of the witch. 

(2) In “ The Vampire in Europe ”, Dr. Summers 
follows up his previous volume on the vampire by 
a collection of relations arranged under countries. 
It affords plentiful material for students of the 
supernatural ; but the author has had to interpret 
the vampire belief rather liberally to bring some 
of his data within the bounds of his subject. Out- 
side eastern Europe there is practically no evidence 
of the real vampire. In ancient Greece and Rome, 
and still more in England and Ireland, until the 
literary efforts of modern times, the cases noted by 
Dr. Summers are those of ordinary ghosts, often 
malignant, rather than of vampires. The place 
of the vampire was taken by the were wolf . In 
this volume Dr. Summers appears to have abandoned 
his earlier methods entirely and to accept all stories 
at their face value as evidence— even fiction ! 

(3) “ The Devil ” is a useful corrective to Dr. 
Summers. It is also an answer, on one hand, to 
those who regard witchcraft as a surviving primitive 
religion, and on the other, to those who dismiss the 
evidence as due to, vaguely, hysteria. As regards 
the first point, the authors hold that, beyond a few 
very general ideas, there is little of primitive magic 
in the witchcraft doctrine, except in so far as 
Innocent VIII. gathered up much popular folklore 
in his famous Bull. Kor was the devil a primitive 
concept. Many hold that the concept of the devil 
was built up by the medieval church, just as the 
whole of the machinery of the witchcraft organisa- 
tion was evolved by the Inquisition and judges 
through the medium of their examinations, wdiich 
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were directed to elicit certain information. Belief 
in the devil, on the other hand, is no evidence of 
delusion either in medieval or modern times. It is 
an article of faith in the Boman Church, and before 
the explanation of hysteria can be applied to the 
facts, the border line of delusion must be fixed. 

The cases studied in the medico -legal section of the 
book throws light on many manifestations of occult- 
ism. They should be studied in conjunction with 
some of the cases of vampirism quoted by Dr. 
Summers. It must, however, be urged that the 
authors have paid too little attention to the survival 
of a strong element of real primitive belief among 
the people. Can we fix a limit to the extent they 
were prepared to go in putting it into operation ? 


The Trend of Applied Optics. 

Applied Optics and Optical Design. By Prof. A. E. 

Conrady. Part 1. Pp. ix -f 518. (London: 

Oxford University Press, 1929.) 50s. net. 

A PPLIED optics, once a languishing subject, 
has now largely emerged from the phase of 
semi-stagnation on one hand, and exploitation on 
the other, in which the outbreak of the War found it, 
and this book, contrasted with the predecessors of 
its class, emphasises the decided present-day trend 
of the science. In his endeavour to confine his 
attention to ' real optics Prof. Com'ady has been 
influenced by some well-known criticisms of Prof. 
Silvanus Thompson. What was known as ^ geo- 
metrical optics ’ has, indeed, in more recent years, 
barely held its own against its critics, for it had 
certainly encroached to an unjustifiable extent 
upon neighbouring fields, at a period when un- 
scrutinised criteria and false generalisations entered 
largely into its practical application. The optical 
designer, examining his problems by the aid of 
such imperfect theoretical means, saw as through 
a glass darkly, quite unperceiving the imperfect 
nature and inadequacy for his purposes of the 
methods currently adopted and the shadow of fact 
which they revealed. In later years the working of 
an ampler conception of the subject has removed 
the old inconsistencies and indicated fresh avenues 
of considerable possible development of the older 
plain theory. 

Broadly speaking, Prof. Conrady proceeds by 
the conservative adoption of a type of semi- 
analytical method independently developed, and 
aims at providing a text-book suitable for the use 
of students of the subject, in whom some rudi- 
mentary preliminary knowledge can be assumed. 
The book opens with a chapter on “ Fundamental 


Equations in which some of the simple, first 
order geometrical properties of symmetrical optical 
systems are considered and the old familiar com- 
puting formulae for the tracing of an axial ray 
attributed to Bessel are given. Some further 
account of the simple Gaussian theory is given 
afterwards in Chapter ix. on the general theory. 

The student who reafises at the outset the import- 
ance of a thorough knowledge of the correct 
manipulation of the instrument of numerical cal- 
culation will find useful guidance in the various 
practical hints and examples. 

Chapters follow in which spherical and chromatic 
aberration are considered upon the basis of trigono- 
metrical calculation and leadiug up to the design 
of simple forms of achromatic object glasses, 
approximate algebraical expressions for these 
aberrations to facilitate the preliminary design 
being deduced from the fundamental equations and 
graphical methods being employed to advantage. 

The chapter on spherical aberration is followed by 
a discussion on the physical aspect of optical 
images from an elementary point of view and the 
foundation of a system of optical aberrational 
tolerances, based upon the so-called Bayleigh 
limit is laid, in readiness for a]3p]ication in suc- 
ceeding chapters. 

Up to this stage, the student must be supposed 
ignorant of the aberrations and circumstances 
affectiug extra-axial image formation, and the 
I following three chapters are devoted to this sub- 
ject, which is approached by way of an application 
and extension of the previous algebraical third 
order treatment of axial spherical aberration of ray * 

intersections applied to single surfaces. Expres- 
sions similar to the aberration sums of von Seidel 
are thus obtained and employed as the basis of 
discussion wdth application to practice, the case of 
a system of ‘ thin ’ components being especially 
considered. Keeping in sight the appropriate ^ 

needs of students. Prof. Conrady clearly distin- 
guishes three “ Fundamental Laws ”, these being 
generalisations of practical importance drawn from 
the third order theory of oblique pencils. Direct 
computational experience of oblique aberration is 
postponed to a much later stage, w^here formiilse are 
given for the tracing of an oblique beam through 
any given axially symmetrical system. Here it is 
sought to fortify the method by taking advantage 
of the foregoing analytical wvork in the interpreta- 
tion of the results of computation. 

For the purposes of this first part, the third 
order analytical treatment does not seem to oifer 
any outstanding intrinsic advantages over the 
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available alternative systems, or to exemplify bow 
the subject, although not allowed to “ become 
drowned in a vast mass of complicated algebra ”, 
may be presented to the student with any gain in 
clarity and perspicuity. While so much remains 
to be done in the subject, it is a most lamentable 
fact that even upon common ground there should 
be no trace of an underlying unity in treatment or 
even in the notation employed by different writers. 
This is in striking contrast to other progressive 
branches of applied mathematics, and as a result 
thereof, talented energies attracted to the subject 
in the past have been largely expended merely in 
independently evolving, in special notations, fresh 
metamorphoses of essentially the same theory, 
w'hich have for the most part entered upon the 
world still-born, destined to remain buried in the 
obscurer recesses of literature. 

The general form of Prof. Conrady's algebraical 
theory must accordingly be familiar to the average 
reader. Considered more in detail, the formulation 
is of the class in w’hich the third order aberrations 
are regarded as depending upon the trigonometrical 
data specifying the passage of rays within the 
paraxial region in analogy to the simple ray tracing 
scheme for finite aperture ; it is distinguished 
throughout by a decided practical bias, and also, 
how'ever, by a somew^hat laboured notation, which, 
apart from being a source of printing errors, is an 
obstacle to thought and progress. It would be 
premature, on account of the apparently comple- 
mentary nature of the forthcoming Part 2, to judge 
from the general point of view as to the comparative 
merit and utility of the system put forward. 

In an appropriate chapter the sine theorem is 
developed by extension out of the theorem of 
Lagrange. The method has some didactic advan- 
tages. Convenient formulsB for subsequent prac- 
tical application are derived and proper emphasis 
is laid upon their inherent limitations ; but con- 
sidering the purpose of the work, the method would 
seem to be appropriate rather as a practical supple- 
mentation of a deduction in closer correlation with 
the physical aspect. The book concludes with a 
chapter on the design of ordinary eyepieces as a 
fitting sequel to the foregoing theorj^^, which per- 
tains largely to telescope objectives. 

The general impression that remains is that the 
book would be of proportionately greater value, 
having regard for its intended purpose and audience, 
if the matter dealt with had been considerably 
compressed ; for the work camiot be regarded as 
succinct. Some other features cannot fail to im- 
press themselves. There is a noticeable tendency 


to looseness of expression. The references to 
historical or contemporary work are few' and far 
between and are merely of a cursory nature. 
Difiering favourably from most previous books on 
this subject, the ultimate workshop production is 
retained steadily in sight as an important factor 
influencing the course of the theoretical design of 
optical work. The ' memoranda ’ following each 
chapter form a useful feature, but do not amply 
serve their purpose. The book, as such, is well got 
up and appears at a time w^hen there is a need for 
just this class of work. In the present state of the 
literature, Prof. Conrady’s w'ork will certainly form 
a noteworthy contribution. 


Big' Game Hunting and Collecting. 

Big Game Hunting and Collecting in East Africa, 
1903-1926. By Kalman Kittenberger, Trans- 
lated from Hungarian. Pp. xix + 348 + 127 
plates. (London : Edward Arnold and Co., 
1929.) 25s. net. 

N umbers of men, first- class old sportsmen, 
have lived long years and shot many lions 
in the bush regions of Central Africa, but unfor- 
tunately few of them have ventured or been able 
to put down their experiences on paper. As often 
as not it is the man wdth more imagination than 
experience who ventures into print. Mr. Kitten- 
berger, however, is one of the few. During ten 
years in the lion country, shooting and trapping 
wild animals almost continuously, he killed thirty 
or more lions, suffered one severe mauling, and has 
survived to set down his experiences in a book of 
more than usual interest, adding as it does to our 
knowledge of the habits of Africa’s great game. 
His account, occupying the first third of the book, 
of his many adventures with the so-called King 
of Beasts ” is, we think, one of the best and least 
coloured that has been written. In reading some 
of his descriptions of hunts and exciting incidents, 
one may almost smell the pungent odour of the 
great night-prowler after meat. 

Besides the author’s own nearly fatal mishap, 
one or other of his men on various occasions was 
mauled by a lion or tossed by a buffalo ; he is, 
therefore, in a position to say exactly what happens 
on these occasions. Many authors describing the 
charge of a lion seem unable to avoid mention of 
great bounds and a mighty spring. In reality, 
whatever the action at the commencement of the 
approach to a man or standing animal — ^wdiether 
creeping, galloping, or bounding according to cir- 
cumstances, with head down and tail stiffened — 
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the final charge, in the present writer’s experience, 
which agrees more or less with the author’s, is a 
very quick and terrible rush, ending in the lion 
standing up with the great fore -limbs widely 
extended, claws exposed, and mouth open. All 
happens in a moment, in a cloud of dust if in 
dry weather, the fearful right or left sideways 
blow with the huge paw, which does all the 
damage, coming almost too swiftly for the eye to 
follow. 

The author, who made four expeditions in 
eastern equatorial regions before being interned for 
the duration of the War, also recounts his exjDeri- 
ences with elephants in Uganda, but his knowledge 
of the greatest of beasts is not equal to what it 
is of the lion and the plains fauna, and, more- 
over, in this section he suffers apparently at the 
hands of his interpreter, the book being a transla- 
tion from the Hungarian. His chapters, which are 
profusely illustrated with his own photographs 
dealing with most of the bush fauna and the birds, 
are very good reading. His final chapter contains 
useful directions on hunting equipment and the 
treatment of trophies. 

The author’s main interests throughout have been 
apparently the capturing and rearing of young 
animals, at which he seems to have become an 
expert. The majority of his antelopes were 
caught by driving the herds into loop nets, hung 
in eight or ten parallel rows, the young animals 
being afterwards turned loose in paddocks and fed, 
if very young, on milk from bottles fitted with 
rubber suckers. When tame enough, they were 
allowed out to graze with zebu cows herded in the 
same paddock and from which they never attempted 
to stray. In this way he was eventually able to 
drive a mixed herd of cows, antelopes and other 
animals, and ostriches down to the Victoria Nyanza 
or to the coast for shipment. 


Life and Mechanism. 

The Sceptical Biologist {Ten Essays), By Joseph 
Needham. Pp. v +288. (London : Chatto and 
Windus, 1929.) 7^. net. 

O P these ten essays, seven deal with different 
aspects of a single topic, the character of the 
biological sciences and their status among the other 
sciences. Arising out of this question the relations 
between science and philosophy and other human 
activities are considered. Hr, Needham vTites in a 
gay and even frivolous manner, but the subjects he 
deals with are serious and what he has to say is 
important. He does not claim that his main thesis 


is new, but he might justly claim that it has never 
been better stated. 

The gist of the matter may be put in a few sen- 
tences. “ The biologist is not committed to any 
opinion as to what his animals are in themselves, 
but he is committed to the opinion that the 
scientific method is one w^ay of describing them, and 
that it is best to apply that method in its fullest 
rigour if it is to be applied at all ” (p. 253). “ The 

mechanistic conception of living organisms is neces- 
sitated by the fact that science is, above all, a 
system of measurement. What can be weighed or 
made measurable is susceptible of scientific treat- 
ment ; elements of experience which cannot be so 
discussed are left on one side until they can ” (p. 
136). “ The neo-mechanistic position, therefore, 

at one and the same time asserting the universal 
dominion of the mechanical sort of explanation 
over all nature, living and non-living, and admitting 
the inadequate nature of this sort of explanation as 
a full account of the w^orld, resembles the old 
mechanisticism in maintaining the heuristic need 
for the machine, and differs from it in seeing 
nothing solely ultimate about the machine. It 
thus recognises itself as the w^ay the scientific mind 
goes to work, and not the manner of thinking in 
philosophy, theology, and art” (p. 204). Every- 
body, in fact, who works in a laboratory has to be 
a mechanist while he is at rrork. Outside he may 
think what he likes. The mechanistic theory is 
like army discipline — ^necessary for the soldier on 
duty but intolerable otherwise. 

While each individual essay can be unreservedly 
recommended, read together they do not make a 
good book. They resemble too much having to 
eat a succession of teas instead of a dinner. 

The three other essays in the book are of a bio- 
graphical character, but are not unconnected with 
the main theme of the others. One is on a for- 
gotten biological essay by Coleridge ; one on de la 
Mettrie, the author of ‘‘Man a Machine”; the 
third on the seventeenth century trials for witch- 
craft and Harvey’s connexion with them. Unfor- 
tunately, it appears that Harvey never, diviiigcKl' 
his views on witchcraft, but the nature of his 
evidence at the trials combined with this very 
reticence seems to leave a presumption that he w^as 
sceptical. The essay is a very interesting little 
historical sketch. 

The author displays a disconcertingh^ wide know'- 
ledge of scientific and phliosophical literature and 
has a happy knack of quotation from unexpected 
sources. For this reason it is specially disappoint ing 
to find the bibliography incomplete. A. H. R. 
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Ethnography. 

The Corridors of Time. By Harold Peake and 
Herbert John Fleiire. VoL 5 : The Step 2 ^e and 
the Sown. Pp. 160; VoL 6 : The Way of the 
Sea. Pp.viii + 168. (Oxford: Clarendon Press ; 
London : Oxford University Press, 1929.) 5s. 

net each. 

In these two volumes the authors of the Corridors 
of Time ” pass definitely to that phase of archaeo- 
logical studies in which the comparative method , 
on broad lines must at the very least take equal I 
place with the intensive study of local conditions. 

Each of these two volumes has, in a sense, a 
dramatic unity and a central theme, better ex- 
pressed perhaps in the title of the first than the 
second. In “The Steppe and the Sown'’ the 
nomads of the plains of southern Russia, who, as 
it has been’ suggested, may have been the earliest 
Aryans, made more mobile by the domination of 
the horse, overrun and conquer the agricultural 
peoples, settling as overlords in eastern and central 
Europe, and ultimately reaching or affecting Meso- 
potamia, the Troad, the Balkans and Greece, 
Crete, and even Egypt, possibly giving rise to the 
Hittite Empire at a date later than that to which 
* this volume extends. “ The Way of the Sea ”, 

which carries the story down to about 2000 b.c., 
deals not so much with the migrations of peoples 
as the great movements of cultures, world-wide and 
more or less lasting in their efiects on indigenous 
civilisation, whether due to actual racial contact 
or to trade, not only by sea but also by land routes. 
The range and character of the megalith, the 
spread of a knowledge of the use of metal, and the 
distribution of the ‘ beaker ’ are interpreted in 
, terms of a widely extending continuity of contact. 

The authors have analysed the evidence with no 
little ingenuity in attacking some crucial diffi- 
culties. In particular their view that the spread 
of the beaker must be regarded as a westward 
? movement from eastern Europe seems more in 

accord with probabiKties than that which regards 
it as an eastward spread from Spain. Their treat- 
^ ment of the history of the great centres of civilisa- 

tion, Mesopotamia, Babylon under Hammurabi, 
the beginnings of the Hittite Empire, Crete and the 
eastern Mediterranean and Egypt, is necessarily 
summary in character and can touch only on the 
evidence for the main trend of events. 

The Heroic Age of India : a Comparative Study. 
By Prof. N. K. Sidhanta. (The History of 
Civilization Series.) Pp. viii+232. (London: 
Kegan Paul and Co., Ltd. ; New York: Alfred 
A. Knopf, 1929.) 12^. Gt^. net. 

An account of the heroic age of India fittingly finds 
a place in a series which aims at covering the history 
of civilisation. Regarded integrally in its effect on 
the life of the peoples of India, the heroic age, as a 
phase of culture, must rank as an epoch of funda- 
mental importance ; but it has also to be recog- 


nised that in all probability it is, in mythical form, 
a record of one of a number of racial movements in 
world history which, having certain features in 
common, are mutually illuminative, and even in 
some cases may be interrelated. Prof. Sidhanta, 
throughout his study of the heroic age of India, 
points out again and again the similarities in the 
epic stories contained in the Mahabharata, the 
Puranas, and the Ramayana, and those of the 
Iliad and Odyssey, Beowulf, and the Serbian 
cycle of Marko, the hero of the battle of Kossovo. 

Study of the Indian epic cycle presents grave 
difficulties to the student who is not also an expert 
in the interpretation of Indian literature. The 
rehgious and philosophic interest of a later age 
has remoulded these stories, thrusting the more 
pureR heroic theme into the background. Prof. 
Sidhanta has done a valuable service in extracting 
from the poems the material which serves to 
throw- light upon the chronology, the social system, 
and the religion enshrined in the tangled story of 
the heroes in the great struggle between Kauravas 
and Pandavas. 

As has been said, the author refers frequently 
to the other great heroic sagas in the world’s 
history. In seeking to explain the genesis of the 
heroic epic and the conditions of society which the 
heroic epic depicts, his method is literary rather 
than sociological. Had he carried his analysis a 
little further and on sociological lines, it would 
have been apparent that the resemblances represent 
a racial reaction — the reaction of Nordic peoples — 
to analogous conditions. 

I (1) People of the Small Arrow. By J. H. Driberg. 

Pp. v-i-338. (London: George Routledge and 

Sons, Ltd., 1930.) 10.s. 6d. net. 

(2) Jungle Gods. By Carl von Hoffman. Edited 

by Eugene Lohrke. Pp. xxiv + 286+20 plates. 

(London : Constable and Co., Ltd., 1929.) 

105. net. 

(1) Me. Beibekg’s “ People of the Small Arrow ” 
is a graphic description of characteristic events in 
the life of the Didinga of the hill country of the 
Sudan bordering upon Abyssinia. The name here 
used is derived from the miniature arrow with 
wffiich they bleed their cattle. Mr. Driberg was 
the first European to visit them, and a residence of 
some years among them has given him an intimate 
knowdedge upon which he has been able to base 
these sketches of the normal course of their daily 
life. Drought, warfare, cattle tending, agriculture, 
love, marriage, birth and death, are all described 
graphically as we w^ould look to a novelist or de- 
scriptive WTiter to deal with the life of a community 
in a western civilisation. Mr. Driberg ’s special, 
and it may be said difficult, task has been to make 
intelligible the springs of action in custom and 
belief wffiich determine the conduct of the individ- 
uals as individuals and as members of the social 
organism. 

(2) In “ Jungle Gods ”, Capt. v. Hoffman is 
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dealing with a people still primitive in idea but no 
longer nntoiiclied by European culture. These 
are the Lala, a peojile of north-eastern Ehodesia. 
His method of treatment is comparable with that 
of Mr. Driberg. It is that of the graphic sketch 
of concrete incident and the record of ideas on 
specific points of belief and custom of the people 
themselves. Here again it is possible to grasp the 
significance of magical ideas in their effect in 
action. Particularly interesting is the way in 
which the author has brought out the psychology 
of the native attitude towards the missionary and 
other white activities. 

Taken together, the two books are of special 
interest in showing how graphic studies of this 
type may be made to supplement the scientific 
record of observations in the field. They demon- 
strate how the beliefs, customs, and institutions 
described by the ethnographer function in the 
events and relations of everyday life. 

Le foyaume d\4rda et son evangelisation au XV 11^ 
siMe, Par Prof. Henri Labouret et Prof. Paul 
Pi vet. (Universite de Paris : Travaux et 

m^moires de ITnstitut d’Ethnologie, Tome 7.) 
Pp. iv 4-63 +-20 planches. (Paris: Institut 
d’Ethnologie, 1929.) 30 francs. 

This, the latest issue of the interesting series 
published by the Institut d’Ethnographie of Paris, 
deals with an intriguing problem in ethnography 
and geography. It turns upon a small octavo book 
in the library of San Isidro in Madrid which came 
from the Imperial Jesuit College, and contains a 
vocabulary and exposition of the Christian doc- 
trine in the ‘ Arda Language ’. It is dated 1658. 
The language was identified in 1858 by Ludewig as 
being that of an Indian tribe of the upper waters of 
the Amazon, and aldn to the Yamio whom the 
Jesuits attempted to evangelise from 1727 to 1768. 
An examination of a photographic reproduction of 
the vocabulary, however, as well as the discrepancy 
in the date and the fact that it was the work of 
Capucins and not Jesuits, led the authors to doubt 
this attribution. Certam words in the vocabulary 
were undoubtedly African. They accordingly now 
identify it as the language of Allada on the Slave 
Coast, the cradle of the d3masty of Dahomey before 
it was made subject to the kingdom of Abomey in 
1724. The title-page of this interesting volume 
and the vocabulary are reproduced photographic- 
ally with other interesting plates from early 
voyages. 

Psychology. 

The Momlity of Punishment : with some Buggestions 
for a General Theory of Ethics, By Dr. A. C. 
Ewing, Pp. xiv4-233. (London : Kegan Paul 
and Co., Ltd., 1929.) 10<9. 6d, net. 

Books upon the subject of punishment are usually 
written by humanitarians, cranks, or persons with 
some sort of a doctrinal axe to grind — ^theological 
or psychological. Dr. Ewing, howwer, contributes 
a thoroughly well-thought-out and well-informed 
dissertation, which will be read with profit by 
magistrates, schoolmasters, and clergymen, as well 


as with sustained delight by philosophers and 
students of ethics. 

Since Dr. Bashdall wrote his well-known chapter, 
'' Punishment and Forgiveness ”, in Ms ” Theory 
of Good and Evil ”, there has been nothing written 
in Great Britain of serious import on the subject, 
as Dr. W. D. Boss points out in his foreword. The 
author aims at reconcifing the retributive and the 
deterrent theories of punishment in such a w^ay as 
to do justice to the elements of value in both. Such 
elements, indeed, do exist ; and Dr. Ewing, though 
repudiating the more savagely logical of retributive 
theories, has no difficulty in showing that the 
deterrent theory may be held and put into practice 
in such a way as to presuppose no visible moral 
point of view at all. For the deterrent theory 
(logically applied) presupposes in the criminal only 
a capacity for feeling pain, not of any moral sense 
as such. 

Dr, Ewing deals further with educative ideas of 
punishment, and also with the complementary 
theory of reward. He adds a long chapter on the 
bearing of moral theory upon practice — that is, on 
the question how we are to decide in particular 
cases of conduct ; a problem too much left b}^ 
moral philosophers to the casuists whose inspiration 
has often been theological rather than humane. 
Dr. Ewing’s work is of great value, and deserves 
careful study, not only by theorists but also by 
men of affairs. It is commendably readable — not 
a common quality in treatises on ethics. 

The Foundations of Experimental Psychology, By 
H. Banister, Philip Bard, W. B. Cannon, W. J. 

' Crozier, Alexander Forbes, Shepherd Ivory 
Franz, Frank JST. Freeman, Aimold Gesell, H. 
Hartridge, SeligHecht, James Quinter Holsopple, 
Walter S. Hunter, Truman L. Kelley, Carney 
Landis, K. S. Lashley, Mark A. May, T. H. 
Morgan, John Paul FTafe, George H. Parker, 
Budolf Pintner, Eugene Shen, L. T. Troland, 
Clark Wissler. Edited by Carl Murchison. (The 
International University Series in Psj^chology.) 
Pp, X-F907. (Worcester, Mass.: Clark Uni- 
versity Press ; London : Oxford University 
Press, 1929.) 21s, net. 

The purpose of this large and comprehensive 
volume, issued from Clark University, one of the 
recognised homes of psychological research, is to 
indicate just where we stand at the present time in 
regard to the experimental method of inquiry in this 
field. To review such a book in detail WT>uid be a 
rather hopeless task, since it consists of no fewer 
than tw^enty-three independent studies of the 
subjects finally selected for treatment. But many 
of our readers will be glad to have an indication of 
the contents of the volume. 

. Chapters on heredity, the stiuty of 11 vijig organisms, 
and the mechanism of reaction, are followed by 
several chapters on the senses, tw^o on emotion, and 
two on the psychology of learning. Then follow 
studies on the individual in infancy and in school, 
the adult in the communitjT', and the conflict and 
survival of cultures. The last two chapters deal 
with statistical, principles,^ of course with special 
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reference to their application to psychological 
problems. Care has been taken to exclude prob- 
lems which promise little reward for experimental 
inquiry, and to avoid saying over again what has 
been said many times before. 

The whole book may be regarded as an authori- 
tative report on the present state of its subject, and 
we are promised that it shall be kept up-to-date 
by frequent revision. The book represents a big 
enterprise worthily accomplished. 

Biology. 

Die Binnengewdsser : Einzeldarstellungen aus der 
Limnologie und ihren Nachbargebieten. Unter 
Mitwirkiing von Dr. Einar ISTaumann und 
anderen Fachgenossen herausgegeben von Prof. 
Dr. August Thienemann. Band 7 : Die Biologie 
der Moore. Von Dr. Otto Harnisch. Pp. iv + 146. 
16 marks. Band 8 : Der Hocligebirgsee der 
Alpen {Ver stick einer limnologischen Char aider- 
istik). Von Dr. Otto Pesta. Pp. xi + 156+8 
Tafeln. 17*50 gold marks. (Stuttgart : E. 
Schw^eizerbart’sche Verlagsbuchhandlung (Erwin 
Nagele) G.m.b.H., 1929.) 

Following Dr. Einar Naumann’s excellent intro- 
duction to experimental fresh-water plankton 
investigations in Vol. 6 of the present work, we are 
now given treatises on the biology of the moor by 
Dr. 0. Harnisch (Vol. 7), and on the high-mountain 
lakes of the Alps by Dr. Otto Pesta (Vol. 8). Both 
of these are highly interesting, and the student of 
fresh-water biology will find much to help him, 
whichever region he wishes to investigate. The 
plan of the volumes is similar, although naturally 
differing to a large extent in matter. The first 
part treats of the geographical and geological 
features with the chemical constituents of the soil 
and water, and following this are descriptions of the 
fauna and flora of these distinctive regions. 

Dr. Harnisch begins with certain necessary de- 
finitions and proceeds to describe the moor in all 
its aspects, including its development and history, 
the chemical and physical nature of the soil and the 
moorland waters— stream, lake, and bog, the trees 
and turf ; finally, the plant and animal life. The 
importance of Sphagnum to the Bhizopoda and 
other small creatures, always well known, is 
emphasised. Special stress is laid on animal com- 
munities and their environment ; the whole forming 
an excellent basis for further work. 

Dr. Pesta, who has himself investigated many of 
the high Alpine lakes, gives a valuable account of 
them. Most of these lakes have little or no vegeta- 
tion round them, being situated chiefly between 
the mountains and surrounded by rocks and stones. 
The hydrophysics, including colour and trans- 
parency, temperature and winds, are here of great 
importance. The flora and fauna are mostly made 
up of cosmopolitan species with a small group of 
cold-water forms of restricted distribution. The 
lists given include a large variety of plants and 
animals, and special problems arise out of these, 
such as the restriction of food in the winter and 
consequent hunger-forms, the presence of red colora- 
tion in many species, and other suggestive points. 


A Manual of External Parasites. By Dr. H. E. 

Ewing. Pp. xiv + 225. (London: Baillkwe, Tin- 
■ dall and Cox, 1929.) 20s. net. 

This attractively printed manual, notwithstanding 
its title, is not a general book on ectoparasites, but 
a guide to the study of certain economically im- 
'portant groups. Its author, Dr. H. E. Ewing, is a 
well-known memher of the United States Bureau 
of Entomology, and in preparing this book he has 
been able to draw upon the extremely complete 
collections of the creatures he deals with that are 
contained in the National Museum at Washington. 
The first five chapters are devoted respectively to 
mites, ticks, biting lice, sucking lice, and fleas. 
Each of these sections contains keys to the families 
and genera, together with some considerations of 
the external anatomy, economy, and control 
measures, while representative species are shown 
in the illustrations. At the end of each chapter is 
a list of the more important literature on the sub- 
ject concerned : the references are well chosen, and 
by no means confined to American writers. The 
sixth and final chapter takes the form of an 
appendix containing descriptions of a number of 
new^ genera of ectoparasites. The wisdom of this 
procedure is disputable, but, it may be added, the 
new genera described are included in the keys given 
in the foregoing sections. 

It is a matter of regret that the book is not larger, 
and its utility is limited in consequence. Its chief 
value is that it provides a guide to the identification 
of the groups of ectoparasites dealt with, and we 
know of no other single work wherein there are to 
be found diagnostic keys of a similarly compre- 
hensive character. Museum workers, general ento- 
mologists, and veterinarians will find the book of 
real assistance in this respect. From the general 
point of view, however, the information on struc- 
ture and biology is not given in the detail which 
might reasonably be expected in a specialised book 
of this description, and the same applies to the 
accounts of control measures. 

Tabulce Biologicce. Ed. : W, Junk, Herausgege- 
ben von C. Oppenheimer und L. Pincussen. 
Supplement 1 (Band 5) : Botanik ; Biologie der 
Algen ; Bakteriologie ; Hefen- und Sckimmel- 
PUze ; Gescklechter - F erteilung ; Kern - Plasma- 
Relations ; Keimung ; Wackstum ; Allgemeine 
Physiologic ; Assimilation ; Periodizitdt ; Ex- 
perimentelle Olcologie. Pp. vi + 821. (Berlin: 
W, Junk, 1929.) 90 gold marks. 

This volume is supplementary to the original four. 
It deals entirely with botanical data and is to be 
followed by a zoological volume. A variety of 
matters relating to the biology of plants are tabu- 
lated. Beginning with a list of all the species of 
algse which have been cultured, many other facts 
which are amenable to tabulation concerning algal 
cultures are given. In similar fashion, many facts 
concerning bacterial and fungal culture and media 
are tabulated. Sections follow dealing with such 
subjects as sex in plants, germination, growth, and 
many other physiological topics in tabular form. 
Another section is ecological, and the volume ends 
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with an appendix on enzymes and an index of all 
hotanical references in the five volumes. 

References to the literature are given at the 
heginning of each table and at intervals in each 
section. Much out-of-the-way information is con- 
veyed, which will be useful for reference. But in 
some cases the tables would be more useful if the 
method of computing the results was given. Thus 
in the table giving the nucleoplasmic ratio in 
embryonic organs, reference to the original paper 
W'ould be necessary to determine how the volumes 
w^ere computed. Numerous graphs and four plates 
of figures of ^^^easts and moulds add to the value of a 
volume which should be of use both to morpho- 
logists and physiologists. 

Handhuch der hiologischen A rheitsmsthoden, Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. 
Lieferung 293. Abt. 9; Methoden der Er- 
forscJmng der Leistungen des tierisclien Organ- 
ism%LS, Teil 4, Heft 3. Methoden der ErforscJmng 
bestimmter FunMionen bei einzelnen Tierarten. 
Methoden und TecJmik der N erven- und Muslcel- 
fhysiologie bei wirbellosen Tieren. Von H. J. 
Jordan und P. J. van der Eeen. Pp. 295-438. 
(Berlin und Wien : Urban und Schwarzenberg, 
1929.) 8 gold marks. 

The present sub-section of this comprehensive 
undertaking "will be found especially useful to 
workers in marine and in general physiology, as 
well as to those devoting themselves to the study 
of muscle and nerve phenomena. General methods 
for the investigation of the tone of smooth muscle 
are described, as w^ell-as special details of technique 
for dealing with the representative types of in- 
vertebrates. 

What Darwin Really Said : connected Extracts 
from the “ Origin of Species With an Intro- 
duction by Prof. Julian Huxley. (Routledge 
Introductions to Modern Knowledge. No. 8 .) 
Pp. 80. (London : George Routledge and Sons, 
Ltd., 1929.) 6 d. net. 

By a judicious selection of extracts, Prof. Huxley 
here presents the pith of Darwin’s argument in 
support of the theory of natural selection, and in 
such a way that the layman in biology should have 
no difficulty either in grasping the essentials or in 
avoiding misconceptions. The introduction, after 
showing the far-reaching effect of the appearance of 
■ ' The Origin of Species ”, contains a valuable dis- 
cussion of the present position in the light of recent 
advances in biological knowledge, especially of 
Mendelism ; while occasional footnotes direct atten- 
tion to facts not known to Darwin. A short biblio- 
graphy of modern works relating to evolution, and a 
glossary, are included. 

Insect Pests and their Control in South Africa, By 
Dr. Charles K. Brain. Pp. xii -f 468 + viii. (Cape 
Town : Die Nasionale Pers Beperk, 1929.) n.p. 

In view of the enormous losses occasioned by insect 
pests to the farmers of South Africa, we welcome 
this first attempt to provide them with a manual of 
the subject, with methods of control. Dr. Brain 


has brought to his task wide experience of his 
subject and has succeeded in producing a thoroughly 
sound, well-illustrated book which is both practical 
and scientifically accurate. Within a compass of 
rather more than 460 pages, he discusses every pest 
of importance to the growler and stock-raiser in 
, South Africa, besides providing chapters on bee- 
keeping, the relations of insects to human and 
animal diseases, and the general principles of control 
methods. 

English Wild Life, By Eric Parker. (The English 
Heritage Series.) Pp. xi + 180. (London, New’- 
York and Toronto : Longmans, Green and Co., 
Ltd., 1929.) 3^. Qd, net. 

That the old order changeth is sadly true of the 
Enghsh countryside to those wffiose memories 
extend back to the last century. It is thus good to 
have this record of wffiat the wild life, both animal 
and plant, of England has meant and means to an 
all-round naturalist and {quondam) sportsman wffio 
has a knowledge of the fauna and flora of moors and 
fields, w^oods and forests, foreshores, rivers, lakes, 
and mountain peaks. May his pleasant little 
volume achieve some measure of preservation of our 
heritage before it is too late. 

Animals Looking at You, By Paul Eipper. Trans- 
lated by Patrick Kirwmi. Pp. vi-fl87 + 32 
plates. (London and New York : G. P. Put- 
nam’s Sons, 1929.) 10 ^. M, net. 

This remarkable work should be read by all 
zoologists and others interested in animal life. It 
consists of wffiat can best be described as a series 
of vivid verbal vignettes of incidents observed at 
Hagenbech’s Stelfingen zoo and elsewffiere, and 
reveals much of the characters and temperaments of 
the great beasts and birds lodged in such estab- 
lishments. The thirty-tw'o magnificent photo- 
graphic illustrations are as striking as the text itself. 

! The translation is very well done. 

Geography. 

Practical Hints to Scientific Travellers. Edited by 
Prof. H. A. Brouwer. Vol. 6 . Pp. v + 177 - 1-12 
plates. (The Hague : Martiniis Nijhoff, 1929 .) 

5 guilders ; 85 . 6 d. 

The sixth volume of this useful work, wffiich now" 
appears in a handier form than that of the first two 
volumes, treats of travel in Canada, the Argentine, 
Madagascar, tropical West Africa, and Oceania. 
The articles vary in scope and treatment, as is 
obviously desirable in such diverse regions, but all 
are of an entirely practical character and should be 
very helpful to the scientific traveller. No attempt 
is made to compete with volumes on various aspects 
of the countries or to furnish guides or handbooks. 
Attention is concentrated on methocls of travel, 
equipment, maps, food, and manners and customs 
that might affect the traveller. The articlcss on the 
Argentine and West Africa are specially valuable, 
but all are useful and are written by men of practical 
experience. 
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Greenland : its Nature, Inhabitants and History. 
By Til. N. Krabbe. Translated from the Banish 
by Annie I. FausbolL Pp. xvi -f 129 +ix + 170 
plates. (Copenhagen : Levin and Munksgarrd ; 
London: Oxford University Press, 1^30.) Paper, 
33s. net ; cloth, 405. net. 

Br. Krabbe spent the best part of twenty 3^ears as 
a phj^sician in Greenland, during which time he 
visited most of the inhabited parts. He is thus 
exceptionally^ well qualified to give a general account 
of the country, and particularly its inliabitants and 
their social conditions. The book, which is printed 
ill parallel columns in Banish and English, gives 
an admirable survey of the present state of the 
country and a sketch of its history. It is of interest 
to note that the native population, under the care 
of the Banes, has increased from 10,000 in 1886 to 
more than 14,000 in 1926. 

The chief value of the volume, however, lies in 
its beautiful illustrations. The numerous plates, 
which are provided with full descriptions, give a 
pictorial survey of Greenland on a scale that no 
other volume has attempted. Many of the settle- 
ments are illustrated and the inhabitants receive 
special attention. There are also fifty portraits 
of men who have been closely connected with the 
exploration of the country. A full index and a 
good map add to the value of the volume. 

R.N.E.B. 

Shipways to the Sea : our Inland and Coastal Water- 
ways. By Ernest S. Clowes. Pp. viii + 196 + 6 
plates. (Baltimore, Md. : Williams and Wilkins 
Co. ; London BailHere, Tindall and Cox, 1929.) 
205. net. 

The author of this excellent survey of the waterways 
of the United States, and, in part, Canada, beheves 
that the development of inland navigation is needed 
to solve many of the problems of cheap and efficient 
transport in America. He develops this idea 
particularly in regard to the Mississippi basin and 
the interior plains of the United States. The book, 
however, is not merely a piece of propaganda. It 
embraces a historical, geographical, and economic 
survey of all the existing navigable rivers, canals, 
and lakes with a wealth of useful statistics. Pro- 
jects in hand and dreams of the future are also 
discussed. The consideration of the proposed St. 
Lawrence waterway for ocean-going vessels is 
particularly valuable, because it appears to be free 
from the political bias which affects most discussions 
of this subject. The volume contains a few maps, 
but they should have been clearer and more 
numerous. 

Opem.-Air Studies in Australia. By Frederick 
Chapman. Pp. xx + 170+23 plates. (London 
and Toronto : J. M. Bent and Sons, Ltd., 1929.) 
105. 6<i. net. 

For full appreciation of this series of essays, personal 
acquaintance with the soil and scenery of Australia 
are necessary. Nevertheless, the fundamental 
principles involved are of such universal application, 
and the allusions to features within the British Isles 
so frequent, that the reader who has a taste for open- 
air geology can be assured of interest in every 


chapter. Incidentally, attention ma}^ be directed 
to the chapter “ The Problem of the Coral Island ”, 
and the discussion of the results of the Funafuti 
Expedition. Most of the illustrations are excellent, 
but a few are inconveniently small. 

Mathematics, 

Mathematics Preparatory to Statistics mid Finance. 
By George N. Bauer. Pp. vii + 337. (New York : 
The Macmillan Co., 1929.) 85. fid. net. 

The flood of elementary treatises dealing with 
statistics continues unabated ; nearty all seem to 
be designed to aid students whose subjects are 
known or believed to require statistical methods, 
but who have already decided that they have 
neither the time nor the mathematical training to 
make themselves masters of the simple principles 
on which competent methods are founded. The 
authors of these heroic stopgaps cannot fairly be 
blamed for this situation ; so long as the large 
portion of the population which will need statistics 
in its practical business does not imbibe the f unda- 
mental ideas in their school mathematics, so long 
will university students require such courses as 
that under review. The author shows a just 
perspective in saying (Preface, p. v) : 

This is not a book dealing with the subject of 
statistics ; neither does it attempt to present the 
subject of the mathematics of finance. It is a study 
of the simpler mathematical methods and principles 
that occur frequently in elementary courses in these 
subjects. But many of the principles and methods 
included are applicable to the stud,y of phenomena 
in other fields. They have a wide range of use- 
fulness.” 

The range of usefulness would certainly be greater 
if care had been taken to use common expressions 
in the sense which they bear in more advanced 
w'ork. On p. 252 the ' standard error of an estimate ^ 
is spoken of as a test of ‘ goodness of fit This it 
certainly is not. The confusion which here lies in 
w^ait for those adventurous souls who ultimately 
win through to real tests of goodness of fit, is 
made worse by the fact that the standard error 
under discussion is not the standard error of the 
estimated regression, but a rather unsatisfactory 
estimate of the standard deviation from a regres- 
sion formula. 

Within its own limits, hownver, the book makes 
the subject easy. Explanations and examples are 
careful and abundant. H. A. Fisher. 

Mathematical Tables and Formulas. B}^ Prof. 
Percey F. Smith and Prof. William Raymond 
Longley. Pp. v + 66. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1929.) 85. net. 

This collection of tables, mostly to four figures, 
contains logarithms, square and cubes, square and 
cube roots, reciprocals, Napierian logarithms and 
trigonometrical tables. No differences are given. 
In addition, there is a three-figure radian table 
giving the six natural trigonometrical functions for 
arguments up to 3-20. This and the corresponding 
table of exponentials and h^^perbolic f unctions are 
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definitely useful. It is therefore a pity that they 
were not made more extensive instead of being 
cramped into four pages. The formulae, which 
occupy 25 pages, are not so well chosen. There are 
no formiiia3 of spherical trigonometry, nor are the 
derivatives of hyperbolic functions and their 
inverses given. Taylor’s and Maclaurin’s series 
should include a remainder term. The table of 
integrals is, however, welcome. The book is well 
bound and has a thumb-nail index, but the price is 
rather high. 

The Adjustment of Errors in Practical Science. By 
R, W. M. Gibbs. Pp. 112. (London : Oxford 
University Press, 1929.) 6s. net. 

This little volume is “ the result of an attempt to 
simplify and condense into a readable form the 
gist of the Theory of Errors It deals with the 
elements of probability, normal curves of error, 
distribution of errors, lines of closest fit, correlation 
coefficients and ratios, observational errors, and so 
on. The text is clearly and simply written, and is 
well illustrated by graphical diagrams. The chief 
mathematical theorems upon which the theory of 
error depend are not given in the text, but are 
established separately in an appendix at the end. 
Here the author has wisely aimed at giving clear 
and simple demonstrations in order that the 
mathematical treatment may be within the range 
of the non-specialist. In this he has in general 
succeeded ; nevertheless, a fair amount of mathe- 
matical knowledge is necessary to appreciate fully 
some of the proofs, especially those dealing with 
the fundamental integrals. 

Lists of common symbols and special formulae 
used throughout the book are given at the end, and 
an excellent system of cross-reference has been 
ado]3ted. 

Elementary Dijferential Equations. By Dr. Thorn- 
ton C. Fry. Pp. X 4- 255. (London : Mac- 
millan and Co., Ltd., 1929.) IO 5 . M. net. 

This volume is intended primarily for students of 
engineering, and is the outcome of ' out-of-hour ’ 
courses given at the Bell Telephone Laboratories. 
It embraces the significance and origin of differ- 
ential equations, linear equations of the first and 
higher orders, systems of linear equations and other 
equations of a higher order than the first. The 
treatment is mainly practical, but a little element- 
ary theory is included. 

The author recognises the danger of dealing 
solely with technical applications and has made a 
commendable attempt to develop sound mathe- 
matical principles so far as is possible in such a 
treatise. Thus, there are sections devoted to 
brief elementary discussions on existence theorems, 
continuity, singular solutions, boundary condi- 
tions, essential conditions of convergence in series 
solutions, etc. There is a good chapter on the 
geometrical interpretation of a first order equa- 
tion, and. the book is full of excellent examples 
bearing on a variety of important applications. 

The text is woll arranged and printed, and the 
few’’ necessary diagrams are very clearly drawm. " 


Physics and Chemistry, 

(1) Molecular Spectra and Molecular Structure : a 

General Discussion held by the Faraday Society, 
September 1929. Pp. iii + 611-954. (London: 
The Faraday Society, 1929.) 15^. %d. net. 

(2) Bandenspektra und ihre Bedeutung filr die Chemie. 

Von Prof. Dr. R. Mecke. ' (Fortschritte der 
Chemie, Physik und physikalischen Chemie, 
herausgegeben von Prof. Dr. A. Eucken, Band 20, 
Heft 3.) Pp. iii-f 87. (Berlin : Gebriider Born- 
traeger, 1929.) 7-60 gold marks. 

(1) The Faraday Society’s General Discussion on 
Molecular Spectra and Molecular Structure, held at 
Bristol on Sept. 24-25, 1929, has already been re- 
ported in these columns (Oct. 12, 1929). The full 
report, wffiich has now^ been issued as a separate 
publication, is remarkable in that it contains not 
less than forty original papers, together wdth verbal 
and written contributions to the discussion. It is, 
therefore, unsurpassed as a comprehensive survey 
of the important subject with which it deals, and 
has the special merit of being many months in 
advance of any volume that could be WTitten by 
the most experienced author, since it discloses for 
the first time new facts and new^ opinions that can 
only gradually find their way into even the most 
up-to-date text-books. 

(2) One of the most w^elcome visitors to the 
Bristol meeting was Prof. Mecke, of Bonn, the joint 
author of a paper on The Absorption Spectrum 
of Ammonia Gas in the Near Infra-red Prof. 
Mecke is also the author of a monograph on ‘‘ Band- 
spectra and their Significance for Chemistry ”, pub- 
lished in a well-knowui series of Fortschritte, or 
progress -reports, on chemistry, phj^sics, and physical 
chemistry. A recent monograph of this series, on 
the valency-number and its relation to the struc- 
ture of the atom, w^as review^ed at length in these 
columns nearly a year ago (Nature, April 13, 1929). 
Since the logical sequel to the stud}?' of line spectra 
of atoms is obviously that of the band spectra of 
molecules, those chemists who have read the former 
monograph in order to secure some knowledge of 
atomic physics will obviously be w^ell advised to 
extend their studies to the latter monograph, wliich 
records the spectroscopic behaviour of chemical 
compounds and therefore presents a much wider 
field for the consideration of chemical problems. 
In particular, those who wish to appreciate the 
technicalities of the Bristol report will find in Prof. 
Mecke’s monograph an excellent introduction to a 
very modern and somewliat difficult subject. 

PhysikaliscEchemisches Praktihim. Von Prof. Dr. 
K, Fajans and Dr. J. Wiist. Pp. xvi+2r7. 
(Leipzig: Akademische '\Trlagsgeselischaf t m .b .H . , 
1929.) 13*50 gold marks. 

The “ Physikalisch-chemisches Praktikum ” of 
Prof. Fajans and Dr. Wiist had its origin in instrne- 
tions for experiments in physical chemistry wiiieh 
were prepared in 1910 by Prof. Bredig and Iris 
colleagues for use in his . laboratory at Karlsruhe. 
Ten years of continuous service in .Munich resulted 
in so many modifications that finally a plan w'as 
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developed whereby the experience gained there was 
united with that of Prof. Grimm at Wurzburg and 
of Prof. Schiebe in Erlangen and used to produce a 
book which would meet the requirements of the four 
laboratories mentioned above. 

The principal purpose of such a book is to lighten 
the burden which rests upon demonstrators who 
may now be required to cope with very large classes, 
as a result of the introduction of compulsory 
courses in' practical physical chemistry. Its value 
can only be tested adequately by use in the country 
of origin, and English teachers will probably find it 
necessary to base their courses on instruction sheets 
or laboratory text-books in their own language ; 
but they will find it of interest to compare notes’ 
with their German colleagues, and in some cases 
(for example, the experiments illustrating radio- 
active transformations) they may find materia] 
for developments in directions not hitherto ex- 
ploited in undergraduate courses. The practical 
instructions are accompanied b}?" theoretical sections, 
and references nre given to German text-books in 
which the points at issue can be studied more 
fully. 

Stereoscopic Photographs of Crystal Models. Edited 

by Sir William and Prof. W, L. Bragg in order to 

illustrate the results of X-ray Crystallography. 

Second series : The Silicates. (London : Adam 

Hilger, Ltd., 1929.) Set of 23 photographs com- 
plete in box with folding stereoscope, 24s. 9d. 

This second series of stereoscopic photographs 
represents models of the structures of important 
members belonging to the silicate family. The 
original models w^ere built up from results based 
on X-ray investigations, and they have been con- 
structed with such simple materials that the 
student may be tempted to reproduce the simplest 
ones from the data printed on the back of each 
photograph. Seeing that the atoms in these 
structures make up nearly the whole of the earth’s 
crust, this simple presentation of the results of a 
difficult physical research will be of great interest 
in many fields. 

The key to each model is the regular grouping 
of the large oxygen atoms, the sihcon and metal 
atoms being widely dispersed throughout the 
structure and adding, as it were, more complex 
harmonies to the central oxygen ' motif ’. Both 
the close-packed and open structures of oxygen 
atoms are well represented. These examples of 
complex co-ordination are made up of simple units, 
notably tetrahedral groups of oxygen atoms around 
silicGn, and octahedral groups of oxygen atoms 
around aluminium. The units are repeated 
rhythmically, often in chain or ring formation 
W'hen they share one oxygen atom. The variable 
co-ordination number of aluminium is of particular 
interest to the chemist : andalusite provides an 
example of this atom being situated betw^een five 
oxygen atoms. 

It is to be hoped that photographs of models of 
the felspars, micas, and zeolites will form a nucleus 
for a third series. To the mineralogist remains the 
formidable task of finding how closely these ideal 


models represent the structure of all the members 
of a mineral species, within w^hich the chemical 
composition often varies widely. E. A. B. 

Das Fermentproblem [ztigleich Emfuhrimg in die 
Ghemie der Lehenserscheinungen). Von Prof. Dr. 
Andor Fodor. Zweite, vollig umgearbeitete 
Auflage. Pp. xi + 283. (Dresden und Leipzig: 
Theodor Steinkopfi, 1929.) 20 gold marks. 

The author’s aim in the present edition of his book 
has been to prepare a concise treatise on fermenta- 
tion phenomena, embodying the more recent dis- 
coveries, without attempting to treat the subject 
exhaustively. The difficulties of dealing, within 
a limited compass, with a subject having so profuse 
a literature, are frankly admitted by Prof. Fodor. 

The book is divided into five sections, each of 
which is subdivided. A short account is given in 
the opening section of the history of fermentation. 
The physiology of digestion is next dealt with, and 
a detailed account is given of the products resulting 
from the action of enzymes. Some of the text in 
this part of the book is inclined to be one-sided ; 
thus, that concerned with starch hydrolysis is 
almost exclusively confined to the work of German 
chemists. A useful summary is given of the 
enzymes of animal organs and of prophylactic fer- 
ments. The section on assimilation anel dissimila- 
tion is a long one, describing photosynthesis, 
respiration — aerobic and anaerobic — ^and setting 
forth the views of Bach and Chodat, Warburg, 
Wieland, and others. Here also the final excretion 
products of animal metabolism are dealt with. 
There is a section on the physical chemistry of 
enzymes, whilst the subject matter of the con- 
cluding section of the w^ork is concerned with 
colloidal chemistry in its relation to the activity 
of enzymes. A subject matter index is provided. 

Whilst regarding the book as a useful addition 
to the literature, after reading the sections the 
feeling can scarcely be avoided that it lacks that 
personal touch so desirable in a w^ork intended for 
didactic purposes. A. R. L. 

Analytical Processes : a Physico-Chemical Interpre- 
tation. ByT.B. Smith. Pp.viii-h 373. (London: 
Edward Arnold and Co., 1929.) 125. 6d. net. 

De. T. B. Smith has wnitten a book of a very un- 
usual type, since it is neither a text-book of analysis 
nor a text-book of physical chemistry, but a review 
of the processes of analysis in the light of modern 
knowledge and of physico-chemical laws. For this 
purpose he has considered a series of analytical 
operations, such as the precipitation of barium sul- 
phate, lead sulphate, ferric hydroxide, and silver 
halides, the titration of chlorides against silver 
nitrate, of acids against alkalis, and of oxidising 
against reducing agents, and the methods of electro - 
analysis, and has brought to bear on them a w^ealth 
of physico-chemical experience which may win the 
admiration even of a w- ell-read student of physical 
chemistry. 

The book also includes chapters dealing with the 
ignition of precipitates, analytical separations, super 
saturation and crystallisation, colloidal phenomena 
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and complex ions, eacii of which contains a satis- 
fxdiig review' of current knowledge. The author has, 
in fact, first becGiiie a keen student of the science (as 
distinct from the art) of analysis, and has then set 
himself the more difficult task of passing on to 
others the scientific equipment and critical skill 
which he has himself acquired. The volume in 
which this has been done is a notew'orthy produc- 
tion, and may be commended heartily to all those 
who are responsible for teaching analysis, as w^ell 
as to those wdio may value it for the additional 
interest which it may give to analytical practice. 

Miscellany. 

The Evolution of Earth and Man. Lorande 
Loss Woodruff, George How^ard Parker, Richard 
Srvann Lull, Charles Schuchert, Harry Burr 
Ferris, Joseph Barrell, Albert Galloway Keller, 
George Grant MacCurd}^, Ellsw^orth Huntington, 
James Rowdand Angeli, Edwin Grant Conklin, 
Wesley Rosw^ell Coe. Edited, with a Preface, 
by Prof. George Alfred Baitsell. Pp. xv +476 + 
32 plates. (Kew Haven, Conn. : Yale Univer- 
sity Press ; London : Oxford University Press, 
1929.) 225. M>. net. 

This volume consists of a reprint of tw^o volumes of 
elementary lectures, The Evolution of the Earth 
and its Inhabitants ” (1918), and The Evolution 
of Man ’’ (1922), delivered at Yale University, with 
the addition of a chapter entitled “ Cultural 
Evolution ” by Prof. G. G. MacCurdjq and another 
on The Mechanism of Evolution ”, by Prof. W. 
R. Coe. Most of the chapters are reprinted without 
any (or with only slight) alteration. Hence the 
review that appeared in Katijee (June 2, 1923, 
p. 735) still gives an accurate idea of the new^ impres- 
sion, and the criticism of the titles of the individual 
lectures and of the whole volume is still relevant. 

The new chapters are summaries of well-known 
evidence, which . omit a good deal of modern 
research. For example, the beginning of the 
Bronze Age is given (p. 285) as 3000 b.c. ; although 
it is now generally admitted that the alloy was not 
invented before 2500 (or perhaps even 2000) b.c., 
and some time must be allow^ed for the building 
up and diffusion of the culture-complex which in 
w+stern Europe was called ‘ The Bronze Age 
The beginning of the Neolithic Period is assigned 
to 12,000 B.c., which is about nine or ten millennia 
too early. 

Nature: Cosmic, Human and Divine. By James 
Young Simpson. (The Terry Lectures, Yale 
University, 1929.) Pp. ix + 157. (London : Ox- 
ford University Press, 1929.) 65. net. 

Pkof. J. Y. Simpson’s three Terry Lectures de- 
livered at Yale last year will interest those students 
of science who are not indifferent to the speculative 
and religious bearings of their subject. The first 
lecture summarises the results of recent astro- 
nomical and physical science. The second lecture, 
which is anthropological, takes an optimistic viewv 
of human nature, accepting Elliot Smith’s view 


that ' savagery ’ is not natural to man, and ex- 
pressing the opinion that “ human nature not 
merely can be, but is being changed ”, and (what 
seems too good to be true) that “ wo stand on the 
threshold of an Age of Reason 

The final lecture essays to present us with some 
sort of a philosophic s^mthesis in terms of trends 
and tendencies. “ The association of mind with 
the energy at work in the world-process is. forced 
on us in contemplation of the sustained and broadly 
progressive character of the process as a whole, with 
its present denouement in man.” The Christian 
theologian will discover in this last chapter a point 
of vieW' indistinguishable from the Logos doctrine 
of the Fourth Gospel ; nor would Dante feel that 
his view of love as the motive power of the wnrid 
had been neglected. Prof. Simpson may be con- 
gratulated on a very useful piece of wnrk. 

The Scientific Examination ofPichires : an Invest iga- 
tion of the Pigments used by the Dutch and Flemish 
Masters from the Brothers Van Eyck to the Middle 
of the 19th Century. By Dr. A. Martin de Wild. 
Translated from the Dutch by Dr. L. C. Jackson. 
Pp. XV + 106 +46 plates. (London: G. Bell 
and Sons, Ltd., 1929.) 155. net. 

De. de Wild has made an examination of the 
pigments used in painting Dutch pictures from the 
fifteenth to the nineteenth centiiiy inciusive, by 
micro-chemical methods, thus enabling him to use 
tiny samples wfithout injury to the pictures, and 
carrying on the w'ork done by former chemists such 
as Raehlmann and Laurie. The work, on the 
whole, confirms the conclusion formerly arrived at 
as to the pigments used at different periods in 
painting, but adds much detailed information on 
the pigments of the Dutch school during this period. 
The beautiful photomicrographs of actual examples 
are well worth looking at. 

There are other chapters on the cleaning and 
preservation of pictures, the examination of them 
by means of X-ray photographs, and by means of 
ultra-violet light. 

The work is a solid and useful contribution to a 
subject of growing importance and should find a 
place both on the booksheff of the chemist and the 
picture expert. A. P. LzIIJeie. 

Isis : or the Future of Oxford. By W. J. K. Diplock, 
(To-day and To-morrow- Series.) .Pp. 95. (.Lon- 
don: Kegan Paul and Co., Ltd.; New" York : 
E. P. Dutton and Co., 1929.) 2s. Qd. net. 

Dissatisfied with Mr. Julian Hairs Alma, 
Mater”, recentty published in the same series, on 
the future of the twm older uni\un’sities of Enghuid, 
Mr. Diplock has produced a sparkling and thougiit- 
fiii essay on Oxford as it appeared to him during the 
past five years, when sj>ending laborious days in 
chemical laboratories, and nights in discussing*' life’ 
and topics of wider intellectual interest with non- 
scientific friends. He not unnaturally' ]>refers tlie 
Oxford of his leisure iiours, and points out hew the 
told academic tradition ’ may be in danger, if 
women become too numerous, or if iienefactors 


383 


Suj-Jplement to “ Nature,’’^ March 8, 1930 


prove too commercially-minded, or if ‘ job-hunters ’ 
increase. At the same time, he notes the absence of 
heads of colleges who have had a scientific training, 
whereas Cambridge has often benefited by their 
ability. We hope that Mr. Diplock will enlarge 
further on his theme. 

Are we Civilized ? Human Culture in Perspective. 
By Robert H. Lowie. Pp. xiii -1-306. (London : 
C4eorge Routledge and Sons, Ltd., 1929.) 12^. M. 
net. 

In this amusing and witty book. Prof. Lowie has 
made a survey of human culture with the view of 
analysing the permanent and impermanent elements 
in the line of progress. His thesis is that man, like 
the chimpanzee, must fight against the forces of 
destruction ; but he has forged ahead of the ape by 


passing on his experience to. his descendants of tjie 
next generation. Prof. Lowie aims at showing that 
in so doing he has passed on dross as well as gold. 
In' his time and space survey, he shows that identity 
in difference leads to the conclusion that we our- 
selves,. however much we may differ from our 
ancestors and the so-called ‘ lower races \ retain 
much in our own make-up, ' inherited ’ in the 
looser sense, which justifies the interrogative w^hich 
forms the title of his book. Prof. Lowie holds no 
brief for the popular theoiy of Nordic superiority, 
because, as he says, he does not recognise that a 
Nordic race exists to-day. Like everything he 
writes, the book is stimulating. Though scientific 
in method and outlook, it is written in a style which 
avoids technicalities and will appeal to the least 
instructed of readers. 




Forthcoming Books of Science. 


Agriculture, Forestry, and Horticulture. 

Chapman and Hall, Ltd. — Management of Farm Poultry 
with a view to profit, H. Howes. W. Heffer and Sons, Ltd. — 
The Organisation of Farming, G. T. Garratt. Macmillan 
and Co., Ltd. — Heredity in Live Stock, C. Wriedt. With a 
foreword by Prof. R. C. Punnett. 

Anthropology and Archaeology. 

D. Appleton and Co. — The Mound-Builders, H. C. 
Shetrone. Edward Arnold and Co. — An Introduction to 
Physical Anthroj^ology, E. P. Stibbe. Cambridge University 
Press. — The Bronze Age, Prof. V. Gordon Childe ; The Place- 
Names of Sussex, A. Mawer and F. M. Stenton. Macmillan 
and Co., Ltd. — The Palace of Minos : a Comparative Account 
of the Successive Stages of the Early Cretan Civilization as 
illustrated by the Discoveries at Knossos, Sir Arthur Evans. 
Vol. 3. Methuen and Co., -The Science of Folklore, 
Dr. A. Haggerty Krapp© ; Welsh Folklore and Folk Custom, 
Prof. T. Gwynn Jones ; Caste in India : the Facts and the 
System, E. Senart. Translated by Sir E. Denison Ross ; 
A Season’s Work at Dr : being an Account of the British 
Museum Archaeological Mission to Babylonia, 1919, Dr. 
H. R. Hall. Kegan Paul and Co., Ltd. — The Flood : New 
Light on an Old Story, H. Peake; Minoans, Philistines, 
and Greeks : B.C. 1400-900, A. R. Bum ; Death Customs : 
an Analytical Study of Burial Rites, Dr. Eflfie Bendam. 
Q. Routledge and Sons, Ltd.— The Khoisan Peoples of South 
Africa: Bushmen, and Hottentots, Dr. I. Schapera. 
(Ethnology of Africa Series.) Williams and Norgate, Ltd. — 
Further Discoveries in the Antiquity of Man, Sir Arthur 
• Keith. ' ' ' 

Biology. 

Edward Arnold and Co.— The Progress of Life : a Study 
in Psychogenetic Evolution, Prof. A. Meek. Cambridge 
University British and Foreign Trees and Shrubs in 

Cornwall, E. Thurston. Chapman and Hall, Ltd. — The Story 
of Evolution : Facts and Theories on the Development of 
Life, B. C. Gruenberg. Epuwrth Press. — Medical Herbs, 
B. Morse. G. G. Harrap and Co., Lifd.— Pythons and their 
Ways, F. W. FitzSimons, Macmillan and Co., Ltd .- — ■ 
Studies on the Structure and Development of Vertebrates, 
Prof. E. S. Goodrich ; The Size-Factor in Plant Morpho- 
logy, Prof. F. O. Bower ; Strasburger’s Text-book of 
Botany, re-written by Prof. H. Fitting, Prof. H. Sierp, 
Prof. R. Harder, and Prof. G. Karsten. Seventh English 
edition, translated from the seventeenth German edition 
by Prof. W. H. Lang. Oxford University Press.— Alhe Genet- 
icaljTheory of Natural Selection, Dr. R. A. Fisher. Q. 
Routledge and Sons, Ltd. — Animal Life on the Seashore, 
Prof. L. Renouf. Sidgwick and Jackson, Ltd. — The De- 
velopment of Sex in Vertebrates, Dr. F. W. Rogers 
Brambell; Invertebrate Zoology: an Introduction to 
Animal Morphology and Bionomics, Prof. W. Garstang 
(Textbooks of Animal Biology) ; The Biology of Mammals, 


Dr. James Ritchie. (Series of Biological Handbooks.) 
Williams and Norgate, Ltd . — The Essentials of Biology, 
Profs. J. A. Thomson and P. Geddes, 2 vols. H. F. and 
G. Witherby . — Life Stories of Big Game, W. S. Chadwick ; 
Fishing Ways and Fishing Days, J. E. Hutton ; The 
Dinosaurs of East Africa, Dr. J. Parkinson. 

Chemistry. 

Ernest Benn, Ltd. — The General Principles of Chemical 
Engineering, S. G. M. Ure ; Nitrocellulose Finishes, B. 
Campbell; The Chemistry and Manufacture of Pigments 
and Paints, C. A. Klein and W. G. Aston. — Cambridge 
University Press. — Surface Chemistry, Dr. E. K. RideaL 
Second edition. Chapman and Hall, Ltd. — A Text 
Book of Dairy Chemistry, Theoretical and Practical : 
for Students of Agriculture and Dairying, E. R. Ling ; 
Solvents, Dr. T. H. Durrans ; Perfumes, Cosmetics and 
Soaps, W. A. Poueher. Vol. 1 : A Dictionary of Raw 
Materials. Third edition. Constable and Co., Ltd. — Intro- 
duction to Quantum Chemistry, Dr. A. Haas. Translated 
by L. W. Codd ; Theory and Use of Indicators, E. B. R. 
Prideaux. New edition. J. B. Lippincott Company. — • 
Oxidation -Reduction Potentials, Dr. L. Michaelis. John 
Murray. — Elementary Chemistry : for Students of Hygiene 
and Housecraft, C. M. Taylor and P. K. Thomas. Oxford 
University Press. — Volumetric Analysis, J. Driver. 

Engineering. 

Ernest Benn, Ltd. — The Mechanical Principles of Mining 
Appliances, Prof. H. Louis and J. Morrow ; Coal-cutting 
Machinery and its Applications, S. Mavor; Haulage and 
Winding, Prof. G. Poole ; Motive Power and the Modern 
Steam Turbine, Hon. Sir Charles Parsons and R. Dawson ; 
Insulated Electric Cables, C. J. Beaver. Part 3 : Installa- 
tion ; Electrical Measuring Instruments, Dr. 0. V . Drysdale 
and A. C. Jolley. Parts 3 and 4 ; Rotatory Convertors, F. P. 
Whitaker. Chapman and Hall, Ltd. — Illuminating Engineer- 
ing Equipment : its Theory and Design, L. B. W. Jolley, 
J. M. Waldram, and G. H. Wilson ; The Theory of Elec- 
trical Artificial Lines and Filters, A. C. Bartlett ; A Study 
of the Induction Motor, Dr. F. T. Chapman ; Electrical 
Engineering Practice, J. W. Meares and R. E. Neale. 
Volume three. Fourth edition. Crosby Lockwood and Son. 
— ’Modern Bridge Construction, F. J. Taylor ; Motor Car 
Mechanism and Management Simplified, E. C. M. Shepherd. 
Sixth edition; Farm and Industrial Tractors, D. N. M‘Hardy; 
Electric Testing Simplified, H. H. U. Cross ; Naval Architects 
and Shipbuilder’s Pocket-Book, C. Maekrow. Thirteenth 
edition, revised by LI. Woollard ; Magneto Manual, H. R. 
Langman. Second edition. Macmillan and Go., Wire- 

less Receiving Sets : their Maintenance and Improvement, 
P.W. Harris. (Sixpenny Self-help Library.) Methuen and 
Co., Ltd.— An Introduction to Electrical Engineering, 
Prof. B. W. Marchant ; The Commutator Motor, Prof. 
E. J. Teago. Charles ScribneFs Sons.— ’Roma.iicQ of the 
Machine, Prof. M. Pupin. 
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Geography and Travel. 

D. Appleton and Go . — The Sea, H. A. Manner ; Antarctic 
Adventure and Research, Prof. Griffith Taylor. A. and C. 
Black, Ltd. — Tramping through Africa, W. J. W. Roome. 
Cambridge University Press. — -Cambridge School Geo- 
graphies', E. D. Laborde. Book 4 : The British Empire. 
G. Bo'uiledge and Sons, Ltd. — Travels into Spain, 1691, 
Madame D’Aulnoy. Edited from the translation of 1692, 
with an Introduction and Notes by R. Foulche-Delbosc ; 
Jahangir and the Jesuits, with ‘ The Travels of Benedict 
Goes ’ and ‘ The Mission to Pegu Translated from the 
original of Fernao Guerreiro, S.J., with an Introduction 
and Notes by C. H. Payne ; Jewish Travellers : the 
Writings of Jewish Travellers from the Ninth to the 
Eighteenth Centuries. Edited and translated, with an 
Introduction, by E. Adler. (Broadway Travellers Series.) 
Charles Scribner's Sons. — The Wilderness of Denali : Ex- 
plorations of a Hunter -Naturalist in Northern Alaska, C. 
Sheldon. H. F. and G. Witherhy. — Africa’s Last Empire : 
Through Abyssinia to Lake Tana and the country of the 
Falasha, H. Norden ; A. Nomad in Morocco : Travel across 
the Hinterland and Desert’s Fringe, through the Atlas 
Snows and Cities of the Plain, B. Assher. 

Geology and Mineralogy. 

Ernest Bonn, Ltd. — Mineral Deposits, Prof. H. Louis. 
Macmillan and Co., Ltd. — Text-book of Palaeontology, 
Prof. K. A. von Zittel. English edition. Second edition. 
Vol. 2 : Pisces -Amphibia -Rep tilia- A ves. Revised with 
additions by Sir Arthur Smith Woodward. Thomas Murhy 
and Co. — Petrographic Methods and Calculations, Prof. A. 
Holmes. New Impression ; Simple Geological Structures. 
A Series of Notes and Map -Exercises, J. I. Platt and J. 
ChaUinor; Limestones: The Origins, Classification and 
Uses, Dr. J. F. North ; The Study of Crystals : A General 
Introduction, T. V. Barker. Oxford University Press. — The 
Surface History’- of the Earth, Prof. J. Joly. Charles 
Scribner's So7is. — The Living Past, J. C. Merriam. 

Mathematical and Physical Science. 

D. Appleton and Co. — The New Frontiers of Physics, 
P. R. Heyl. O. Bell and Sons, Ltd. — A Text-Book of Sound, 
Dr. A. B. Wood ; The Scattering of Light, Sir C. V. Raman ; 
The Physics of High Pressure, Prof. P. W. Bridgman. 
(International Text-Books of Exact Science.) Ernest Benn, 
Ltd. — The Ether of Space, Sir Oliver Lodge. Cambridge 
University Press. — The Theory of Ruled Sm-faces, W. L. 
Edge ; Mathematical Analysis, E. G. Phillips ; Band Spectra 
and Molecular Structure, Dr. R. de L. Kronig ; Papers set 
in the Qualifying Examination for the Mechanical Sciences 
Tripos, 1924-1929 ; A School Geometry, H. G. Forder. 
Parts 1 -3 ; Some Hints and Solutions to Siddons and Hughes’ 
Trigonometry^ Chapman and Hall, Ltd. — Introduction to 
Physical Optics, Prof. J. K. Robertson ; Electron Physics, 
Dr. J, B. Hoag. Constable and Co., Ltd.- — The Selenium 
Cell, G. P. Bai'nard. Longmans and Co., Ltd. — Intermediate 
Physics, Dr. R. A. Houstoun. Macmillan and Go., Ltd. — 
Lectures on Theoretical Physics, Prof. H. A. Lorentz. 
Translated by Dr. L. Silberstein and A. P. H. Trivelli. 
Vol. 3 : The Principle of Relativity for Uniform Transla- 
tions (Special Theory of Relativity). Methuen and Go., 
Ltd. — Modern Physics : a General Survey of its Principles, 
T. Wuif. Translated by Dr. C. J. Smith ; An Introduc- 
tion to the Study of Wave Mechanics, L. de Broglie. 
Translated by Dr. H. T. Flint; Wave Mechanics: 
being a Supplementaiy volume to “Atomic Structure 
and Spectral Lines ”, Prof. A. Sommerfeld. Translated 
by Dr. H. L. Brose ; The New Physics: Lectures 
for Laymien and others, Prof. A. Haas. Translated by 
Dr. R. W. Lawson ; The Quantum Theory, Prof. F. 
Reiche. Translated by H. S. Hatfield and Dr. H. L. Brose ; 
X-Rays, Dr. B. L. W'orsnojp ; X-Ray Crystallography, 
B. W. James ,* The Applications of Interferometry, W, E. 
Williams; Tables of Physical Constants, Dr, W. H. J. 
Childs; Mine Atmospheres, Prof. 1. C. F. Statham and 
W. Payman . Oxford University Press. ---The Size of the 
Universe, Dr. L. Silberstein ; Viseometry, Dr. G. Barr. 

MedicalyScience., 

A. and C. Black, Ltd.--— A Vietionoxy of Dental Diseases 
and Treatment for /Students and Practitioners, J. F. 


Me Ash. Constable and Go., Ltd. — Metabolism of Tumours,. 
O. Warburg ; Gastric Surgery, G. Gordon-Taylor ; Frac- 
tures, Dr. M. Sinclair ; The Value of Laboratory Investiga- 
tions in Surgery, Dr. L. E. H. Whitby and Dr. E. C. 
Dodds ; Intestinal Obstruction, G. Gordon-Taylor ; Chest 
Surgery, Dr. T. H. Sellers. (Modern Surgical Monographs.) 

E. and S. Livingstone. — A Handbook of Practical Thera- 
peutics, Dr D. Campbell ; A Text-book of Public Health, 
Prof. J. R. Currie ; The Improved Prophylactic Method 
in the Treatment of Eclampsia, Prof. W. Stroganoff . Third 
edition ; Cancer Process, Shaw. Longmans and Co., Ltd. 
— ^An Introduction to Human Experimental Physiology, 

F. W. Lamb ; Anatomy, Descriptive and Applied, H. 
Gray. Twenty -fourth edition edited by Prof. T. P. 
Johnston. Macmillan and Co., Ltd. — The Care of the 
Child, from Birth to Puberty, Dr. C. Webb -Johnson ; 
Health and Diet ; When, Why, What, and How to Eat, 
Dr. C. Webb -Johnson ; Ultra-Violet and other Rays : 
their Uses in Health and Disease, Dr. F. H. Humphris. 
(Sixpenny Self-help Library.) Methuen and, Co., Ltd. — 
The Story of a Surgeon, Sir John Bland-Sutton, Bart., with 
a Preamble by Rudyard Kipling. 

Metallurgy. 

Ernest Benn, Ltd. — Industrial Steel and Iron: Their 
Constitution and Properties, P. Oberhoffer. Translated 
by W. Austin. Chapman and. Hall, Ltd. — Non-Metallie 
Inclusions in Iron and Steel, Dr. C. Benedicks and H. 
Lofquist ; Stainless Iron and Steel, J. H. G. Monypenny. 
Second edition. Constable and Co., Xifd. -^Introduction tO‘ 
the Study of Physical Metallurgy, Dr. W.^ Rosenhain. 
New edition. Crosby Lockwood and’ Son. — Metalliferous 
Mine Surveying, T. Hanton. Oxford University Press. — 

‘ Creep ’ in Metal and Alloys, H. J. Tapsell. 

Miscellany. 

Macmillan and Go., Ltd. — Encyclopfedia of the Social 
Sciences, in 15 vols.. Editor in Chief : Prof. E. R. A. 
Seligman. 0. Routledge and Sons, Ltd. — A German-English 
Technical and Scientific Dictionary, A. W’‘ebeL 

Philosophy and Psychology. 

Cambridge University Press. — Creative Mind, Prof. C. E. 
Spearman. (Contemporary Library of Psychology.) Mac- 
millan and Co., Ltd. — The Faith of a Moralist, Prof. A. E. 
Taylor. 2 vols. (Gilford Lectmes, 1926-1928); Studies 
in Philosophy and Psychology, Prof. G. F. Stout. Kegan 
Paul and Co., Ltd. — History of Chinese Political Thought, 
during the Early Tsin Period, Liang Ciii-Chao ; The 
Nature of Life, Prof. E. Rignano ; The Child’s Con- 
ception of Physical Causality, Prof. J. Piaget ; The 
Mental Development of the Child, Prof. K. Biililer 
The Laws of Feeling, F. Paulhan. Translated by C. K. 
Ogden. (International Library of Psychology, Philo- 
sophy, and Scientific Method.) Williams and Nor gate. 
Ltd. — ■Educational Psychology ; an Introductory Text, 
Prof. R. Pintner ; The Process of Human Behaviour, Drs. 
M. Sherman and I. C. Sherman. 

Technology. 

Ernest Benn, Ltd. — Modern Brickmaking, A. B. Searle. 
New edition; The Chemistry and Physics of Clays and 
other Ceramic Materials, A. B. Searle. New edition; The 
History of the Gas Industry, W. T. Dunn ; The Manu- 
facture of Gas, H. Hollings and others ; Gas Calorimetry, 
Major C. G, Hyde and F. E. Mills ; Moderii Gas Fitting in 
Theory and Practice, S. T. Phillips and G. T. Tutt. 2 vols. ; 
Theory and Elements of Architecture, R. Atkinson and 
H. Bagenal. Vol. 1, Part 2; Architectural Design in 
Concrete, T. P. Bennett ; The Cheniistry and Techno- 
logy of Artificial Silks, A. J. Hall. \Atapman and 
Hall, Ltd. — The Manufacture of Artificial Silk, with 
special reference to the Viscose Process, E. Wheeler. 
Second and revised edition ; Pliotographie Printing Pro- 
cesses, Capt. O. Wheeler. Constable and Co., Silk 

and the Silk Industry, J. Sehober. Translated by R. 
Cuthill. Crosby Lockwood and Son. — Blacksmith’s Maima 1 
Illustrated, J. W. Lillico. Methuen and Co., X/J.— Orna- 
mentation and Textile Design, Prof. A, F. Barker; The. 
Technical Arts and Sciences of the Ancients, A. Nouburger. 
Transiated'by Dr. H. L. Brose, ■ . . 
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Exhibition in 1872 and was labelled prophetically 

A Young Engineer The headmaster of his 
first school, Cargilfield, Edinburgh, encouraged his 
mechanical tastes. When at this school he gave 
exhibitions with a magic lantern and became skilled 
in taking photographs. In 1877 he took a good 
photograph of Prof. T. H. Huxley which, with other 
portraits, is included in a book entitled “Autobio- 
graphical and other Writings ”, which was in the 
press when he died. In 1878 he was sent to Fettes 
College, but as he hated games he found the school 
life very uncongenial. In his opinion the way 
Latin and Greek were taught in public schools, 
especially the unnecessary stress laid on grammar, 
took away all the romance from the wonderful 
stories of "Greece and Rome. He also considered 
that compulsory games had a tendency to damp 
out any originality a boy might possess. He, how- 
ever, enjoyed the work in the carpenter’s shop at 
Fettes. 

In 1879, after reading the description of the 
working of a telephone given by Prof. Dolbear, 
Campbell Swinton constructed a pair of telephones 
which functioned excellently. As the telephone 
had only been invented some two years previously, 
this would have been a good piece of work for a 
scientific worker ; for a boy of fifteen it was admir- 
able. His house master, thinking that his scientific 
absorption interfered with his classical studies, 
made him send the telephones home. 

In the easter of 1881, Alan was sent at his own 
request to Havre, where he had lessons in mathe- 
matics and French, but he seems to have spent 
much of his time in taking snap photographs of 
ships and fishing boats. He also visited the light- 
house on several occasions and studied how the 
electric arc was fed by a de Meritens dynamo 
which had permanent steel magnets. He was 
puzzled by the fact that the current seemed to 
have no effect on a little compass needle brought 
near it, the reason being that it was alternating 
current. 

Campbell Swinton was a great believer in seK- 
education. The passing of advanced examina- 
tions he regarded as pure waste of time. He 
attributed his success to cultivating scientific 
friends and to attending lectures at institutions 
like the Royal Institution and the Royal Society 
of Arts. 

In 1881, Campbell Swinton visited the Paris 
Exhibition and was most impressed by the wonder- 
ful electrical inventions he saw. In 1882 he was 
apprenticed to Lord Armstrong in the works at 
Elswick. During this period he fitted a Chilian 
battleship with electric gun-firing control which 
enabled any number of guns to be fired simul- 
taneously. In 1887 he left Elswick and set up in 
London as an electrical contractor and consulting 
engineer. He installed the electric light in many 
town and country mansions. 

Early in January 1896, after reading an account 
in the morning paper of Prof. W. C. Rontgen’s 
discovery of X-rays, Swinton was successful in 
obtaining a shadow photograph by means of a 
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Crookes tube which he hapi3ened to possess. A few 
days later he obtained a shadow photograph of the 
bones in his own hand. The present writer re- 
members him showing this at the Camera Club, 
which was then in Charing Cross Road. This was 
the first photograph produced by Rontgen rays in 
Great Britain. It was reproduced in Natijee of 
Jan. 23, 1896. On Feb. 4, 1898, he showed many • 
interesting experiments with cathode and X-rays 
at the Royal Institution. In conjunction with Sir 
Charles Parsons, he converted diamond into coke 
by heating it in a vacuum by cathode rays. As 
the diamond became carbonised, it split up and 
frothed and became much larger in size. The. 
temperature at which this conversion took place 
was 1890" C. 

In 1904, Campbell Swinton gave up contracting 
work and became exclusively a consulting engineer. 
He w'as specially interested in radio work. When 
the Marchese Marconi first came to England he called 
on Swinton, who introduced him to Sir William 
Preece and rapid developments in radio telegraphy 
soon ensued. When in Copenhagen in 1910, 
Swinton first heard articulate speech by radio 
when listening to tests with the Poiilsen system. 
He was associated with the development of the 
Parsons turbine and was a director of the Parsons 
Marine Steam Turbine Co., Ltd. He went out on 
many of the trials of the pioneer turbine boat, the 
Turhinia, which created a sensation at the Naval 
Review in 1897 by going at the record speed (at 
that time) of 33-| knots. Swinton was one of the 
pioneers of motoring in England. 

Campbell Swinton was associated with many 
electrical works and supply stations. He was a 
director of Crompton, Parkinson, Ltd., and of 
W, T. Henley’s Telegraph Works, Ltd. In 1911 he 
was president of the Rontgen Society and in 1913 
of the Radio Society. For several years he was 
chairman of the council of the Royal Society of 
Arts. In 1915 he was elected a fellow of the Royal 
Society and twice served on the council. In 1926 
he presented the Royal Society with £1000 to form 
the nucleus of a general purposes fund . He under- 
took to defray the costs of the charter which was 
recently granted to the British Association. He 
had been a member of the general board and of the 
executive committee of the National Physical 
Laboratory. He was well known at the Athenseum 
Club, of which he had been a member for nearly 
thirty years ; he was unmarried. 

Campbell Swinton was a member of the three 
professional engineering institutions — the Civils, 
the Mechanicals, and the Electricals. He had been 
a vice-president of the Electricals for four years 
and had served energetically on many committees. 
In his home in Chester Square he was most hospit- 
able, and enjoyed showing to his guests the photo- 
graphs he had taken of many eminent scientific 
workers and demonstrating the latest developments 
in radio communication. He will be missed by 
many, and especially by his old assistants, with 
whom he maintained a warm friendship. 

■ A.,R. , ■ 
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News and Views. 


Neably everyone agrees that radio telephone serv- 

ices with the Dominions and distant foreign countries 
should foe opened up whenever it is economically prac- 
tical. Last August, Imperial and International Com- 
munications, Ltd., wrote to the present Postmaster- 
General, Mr. Lees Smith, inviting the Government to 
work its radio telephone services through the com- 
pany’s stations, beginning with four services to 
Canada, Australia, South Africa, and India. Whilst 
negotiations were going forward and before the special 
committee had reported, statements appeared in the 
Press giving an eo; parte presentation of the case 
coupled with a series of charges against the Post 
Office. Mr. Lees Smith very properly did not reply 
until the committee had reported. The evidence 
showed that both the Marconi system and the Post 
Office Rugby system are capable of providing long- 
distance services to the Dominions and foreign 
countries. Owing to its invaluable pioneer work on 
short-wave systems, our S 3 nnpathies are with the 
company, but we think that the Government has 
acted rightly in putting the matter into the hands of 
the Post Office. There is no intention of duplicating 
t|ie Marconi stations, and there are many advantages 
in concentrating the plant and buildings at Rugby. 
To work the four services to India and the Dominions 
through stations belonging to Imperial and Inter- 
national Commxmications, Ltd., would require 4190 
miles of high grade telephone circuits connected with 
London as compared with 786 miles to connect with 
the P.O. stations at Baldock and Rugby. In South 
Africa, also, it would be more economical to erect a 
station at Johannesburg than to connect with the 
Company’s terminal beam station at Cape Town. 
We do not see that there was any necessity to make 
a comparative experimental test between the systems 
before coming to a decision. 

SciENTii’ic and industrial research in the British 
Empire was the subject of a paper read by Dr. A. W. 
Hill, director of the Royal Botanic Gardens, Kew, 
before the Dominions and Colonies section of the Roya 1 
Society of Arts on Feb. 25, The rapid growth of 
research in all branches of biological science during the 
last few years throughout the Dominions and Colonies 
has created a demand for trained men which it is at 
present very difficult to meet. Dr. Hill referred to 
developments in the West Indies and West Africa, In 
the former, the Imperial College of Tropical Agriculture 
has been evolved and is recognised as a research station 
for the study of the many pressing problems which 
confront tropical agriculture. It is also a training 
centre for agricultural officers for the various agri- 
cultural departments throughout the Colonial Empire. 
Botanic stations have been established in West Africa 
to serve generally for the growth of indigenous trees 
and plants of marketable value as demonstrations to 
the natives, for the introduction and propagation of 
alien plants of economic and commercial importance, 
and as practical agricultural schools for training the 
natives. The stations have expanded into agricultural 
departments, that in Nigeria having, in addition to the 
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director, a staff of forty-four scientific officers besides 
native assistants. The research station at Amani, 
Tanganyika Territory, which was founded by the 
Germans, has been reorganised as a station for the 
East African Colonies, 

Dr. Hill emphasised the importance of an intensive 
taxonomic and ecologic study of the vegetation of the 
overseas portion of the British Empire, and referred to 
the important services of Kew, especially in the issue of 
a series of Colonial fiioras, and indicated similar works 
in preparation or projected which would deal in detail 
with smaller areas. The work in progress and in, 
contemplation in connexion with scientific research on 
the vegetation of the Empire calls for a great increase 
in the numbers of well -trained botanists both at home 
and overseas, especially in the domains of taxonomy 
and ecology, and for the investigation of plants yielding 
economic products. Workers in the field of genetics 
are also required for the study of staple products, to 
produce and select true-breeding t 3 rpes which will give 
a maximum yield. There are also the many problems 
in plant pathology, so closely linked with progress or 
failure in intensive agriculture. Have we the scientific 
staffs properly equipped throughout the Empire for 
the great tasks that confront us ? In conclusion, Dr. 
Hill quoted from the Norman Lockyer lecture delivered 
by Sir Walter Morley Fletcher before the British 
Science Guild in November last and stated that his 
remarks on the inadequate remuneration and status of 
those engaged in medical research are equally true with 
regard to botany and agriculture. 

The Yotmg Kikuyu movement is again a cause of 
grave anxiety to the Kenya Government. Further, it 
is stated, attempts are being made to spread unrest to 
the peaceful Akamba. The causes of the present dis- 
quiet are reviewed in an article which appeared in the 
Tiw.e$ of Feb. 27. In that article the gravity of the 
situation is by no means exaggerated. The Young 
Kikuyu movement, which has now taken on the form 
and title of a ‘ Kikuyu Central Association is com- 
posed largely of younger members of the people who 
are impatient of the control of the elders and have 
throvm ofi tribal restraints. In the present situation, 
however, it is probable that to some considerable 
extent they will have the support of the elders. When 
it is remembered that the Kikuyu number some 
800,000, it is clear that the situation requires states- 
manlike handling. The chief point now at issue is not 
one on which conflict is directly with the Government ; 
but the danger is that the Government may be impli- 
cated. The question is one of missionary control and 
the conditions on which converts will be admitted to, 
or allowed to remain in, the Christian churches. For 
some time past, attempts have been made to abolish 
the practice of clitoridectomy on yomig girls on the 
ground that it is a cause of disease and of infant 
mortality. This operation is an essential part of the 
female initiation ceremonies. The missions have 
made it a rule that no convert or candidate for ad- 
mission to their churches shall take part in or be a 
party to female initiation. 
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The real bearing of this regulation on the situation 
in Kenya only beconaes apparent when it is realised 
that without undergoing the operation as a part of the 
initiatory rite no girl can take her place among the 
marriageable women of the tribe. She ceases to be a 
valuable asset ; no man will seek her in marriage, and 
the bride-price she would have earned is lost to her 
family group. Hence the missionary prohibition 
strikes at the roots of tribal organisation and the 
rights of property and the family. The question of the 
so-called ‘ obscene ’ dances and scurrilous songs about 
persons in authority which the chiefs are trying to 
suppress on behalf of the Government stand on a 
different footing. The missions are under a serious 
responsibility in having brought into the political field 
an issue of such gravity to the whole Kikuyu people. 
However desirable the elimination of the initiatory 
operation may be, it is not one with which the Govern- 
ment should interfere, at any rate at the present stage 
of Kikuyu development. Would it ever be considered 
tolerable that any civilised government should inter- 
fere with, or place a ban upon, any one participating in 
the J ewish rite of circumcision ? 

The Archbishop of York scarcely showed Christian 
spirit in his reference to science students in the newer 
universities, when speaking on behalf of the Student 
Cliristian Movement at York on Feb. 27. On account 
of the large number of students taking science sub- 
jects in these universities, the Archbishop is reported 
in the Yorkshire Post to have said, “ We are shortly 
going to be confronted with the peril of a purely 
scientific education”, and he regarded the Student 
Christian Movement as “ the main corrective we have 
at present to cope with the worst tendency of our 
contemporary education He also suggested that 
students of science as a body are irreligious and with- 
out any knowledge of social values, so that “when 
they come to talk about anything that cannot be 
measured, anything of civic interest, they talk lilte 
children in the nursery ”. It would be interesting to 
know the evidence upon which Dr. Temple bases his 
perverted conceptions of science students and of the 
influence of scientific teaching. We have no hesita- 
tion in saying that a truly spiritual frame of mind is 
just as often foxmd among students of science in our 
universities as it is among arts students ; and we can 
assert with the same confidence that nothing in the 
teaching of science subverts the highest religious 
thought or noblest social endeavour. The attitude 
of a student towards these things is largely determined 
by the influences of his home and school before he 
proceeds to a university ; and the main subjects 
taken up by him have little to do with it. We suggest 
indeed that, in these days, a purely literary education 
is a greater peril to progressive life than is the “ purely 
scientific education ” which the Archbishop of York 
regards so fearfully. After all, a student of science 
is not necessarily limited in his reading to technical 
treatises or in his interests to the laboratory . He often 
takes an active part in spiritual and social movements 
in spite of what Dr. Temple says ; and he might 
reasonably ask for just regard to be shown towards his 
scientific studies as factors even in a religious life. 
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At the annual general meeting of the Institution of 
Mechanical Engineers on Feb. 21, the report for 1929 
was presented. From this it appears that there has 
been an increase of 279 in the total number of members, 
which now is 10,745,. this being inclusive of 1401 
students and 1238 graduates. Eighteen papers were 
presented during the year, and reference is made in 
the report to the work done by the provincial branches. 
The value of the national certificates granted on the 
examinations held throughout Great Britain was 
shown by the increased appreciation of them both by 
their holders and by employers. During the year 
more than 1200 certificates were issued. The council 
has conferred honorary life memberships upon Dr, 
H. S. Hele-Shaw, who has been a member of the In- 
stitution since 1879, and served as president in 1922, 
and upon Baron Shiba of Tokyo, who has long been 
associated with the mechanical engineering industry 
in Japan and took a leading part in the recent World 
Engineering Congress at Tokyo. Mr. Loughnan St. 
L. Pendred was installed as president of the Institution 
in succession to Dr. D. Adamson. Born in 1870, 
Mr. Pendred was educated at Finsbury Technical 
College, and gained practical engineering ex- 
perience not only in important British works, but 
also in others in Belgium and France, and in 1896 
joined the staff of The Engineer, of which his father, 
Vaughan Pendred (1836-1912), had been editor since 
1865. On his father’s retirement, in 1905, Mr. 
Pendred succeeded to the editorship, which has thus 
been held in the same family for no less than sixty-five 
years. 

At the same meetmg of the Institution of Mechanical 
Engineers, the sixth report of the Steam-nozzles Re- 
search Committee was read and discussed. The Com- 
mittee, which was formed in 1914, has for its 
objects the measurement of the efficiency of nozzles 
of practical form, and the investigation of the manner 
in which the efficiency is affected by changes in the 
shape of the nozzle and by the pressure, velocity, and 
temperature of the steam passing through it. Though 
delay was occasioned by the War, the work has been 
carried on continuously since 1921, and the results 
have been applied with good effect to the design of 
turbines. The sixth report is the final one and is 
vii'tually a clearing up of all that has been done, 
which includes the construction of a testing apparatus 
for any usual form of steam-nozzle with steam flowing 
at speeds from 300 ft. to 2000 ft. per second, the 
measurement of efflux angles, tests of built-up impulse 
nozzles, tests of reaction nozzles, and determinations 
of the effects of roughness and other points connected 
with nozzle design. The investigations have been 
carried out in conjunction with the British Electrical 
and Allied Industries Research Association. The 
results which have been obtained should be of great 
value to turbine builders. 

In a paper on “Pioneer Ships of the Atlantic 
Ferry ”, read on Feb. 19 to the Newcomen Society by 
Engr. Capt. E. C. Smith, many hitherto unpublished 
particulars were given of the vessels by which trans- 
Atlantic steam navigation was inaugurated. By 1838, 
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tliree companies had been formed for the purpose of 
establishing regular conmiimication between England 
and America by steam^ and in that year the Sirius, 
Great Western, Royal William, and the Liverpool 
were placed on the route. To these vessels were added 
in 1839 and 1840 the British Queen and the President, 
which, like the others, ran to Hew York, and then came 
the formation of the Cunard Company and the dis- 
patch of the Britannia and her sister ships to Halifax 
and Boston. Of all these vessels, the Great Western 
was the most remarkable, and she continued to run 
until 1846, making 74 passages in all. Tables were 
given of the voyages of each ship, with particulars 
of the ships and their machinery and of the relative 
times taken by the sailing liners and the steamships. 
The Sirius and Royal William were not built for work 
in the Atlantic and were soon withdrawn. During 
1839, however, the Great Western, Liverpool, and 
British Queen made regular passages and, whereas the 
outward voyages by sail averaged 33 days, the average 
time taken by the three steam vessels was only 17 days. 
Of the four pioneer ships built for trans -Atlantic work, 
the Liverpool was sold to the P. and O. Co., the British 
Queen to Belgian owners, the Great Western to the 
West Indian Royal Mail Co., and the President in 
1841 foundered at sea without anything being heard 
of her. 

The February issue of Scribner's Magazine contains 
the address entitled ‘'Alleged Sins of Science”, de- 
livered by Dr. Robert A. Millikan at the recent 
meeting at Des Moines of the American Association 
for the Advancement of Science. The address rebuts 
the charges brought against science by Mr. Raymond 
Fosdick in a recent volume, “ The Old Savage in the 
Hew Civilisation ”, “ Have we s|Diritual assets enough 
to counterbalance the new forces ? ” and " Can the 
old savage be trusted with the new civilisation which 
he has created ? ” are the challenging cxuestions to 
which Dr. Millikan replies. Speaking of the sinister 
possibilities latent in molecular physics envisaged by 
Prof. F. Soddy, whereby the equivalent of 150 tons of 
dynamite could be carried, like a flask of contraband 
whisky, in the hip pocket of every American citizen, 
Dr. Millikan is able to reassui’e us that subatomic 
energy is not likely to be available in dangerous 
quantities. Science, he points out, concerns itseK 
with fertilisers quite as much as with explosives, 
though as " a horror makes better news than a wheat 
crop ”, we hear more about the latter than the former. 
Indeed, science is likely to be effective in abolishing 
war by doing away with its primary cause, which is a 
lack of balance between population and food supply. 

“ That, in the last analysis, is mankind’s greatest 
problem.” D^ is prepared to admit that in 

some respects the rapid process of scientific knowledge 
has created an undesirable mentality in the public, 
Hovelties have fostered an omnivorous and quite un- 
discriminating appetite for what is new, which displays 
itself in literature in the works of what Mr. Stuart 
Sherman has aptly called the emetic school, and in the 
experimentalist school in ethics. But Dr. Millikan has 
made out a good case for the comj^arative beneficence 
of science. 
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The Imperial Geophysical Experimental Survey, 
which has been operating in Australia for nearly two 
years, under an arrangement between the Empire 
Marketing Board and the Commonwealth Govern- 
ment, is now finishing its work. The leaders of the 
various sections are at present engaged in Melbourne 
upon the drafting of their reports, under the direction 
of Mr. A. Broughton Edge, leader of the Survey, and 
Prof. T. H. Laby. Electric, gravimetric, seismic, and 
magnetic methods have been adopted, the object 
being to test their applicabihty under Australian field 
conditions. For the most part British instruments 
have been used. The areas examined include Anembo, 
Captain’s Fiat, Leadville, and Gulgong in Hew South 
Wales ; Cooper’s Creek, the.Mallee, Laverton, Gellion- 
dale and Lakes Entrance in Victoria ; Chiilagoe in 
Queensland ; Zeehan and Renison Bell in Tasmania ; 
Moonta-Wallaroo and Port Lincoln in South Australia ; 
and Horthampton in Western Australia. The govern- 
ments in all the States have undertaken to test 
promising indications by drilling and, though there 
have been delays in certain areas, it is hoped that the 
results will be available in time for inclusion in the 
final report. 

The areas in Australia selected for the geophysical 
survey provided opportunity for testing geophysical 
methods for the location of sulphide ores (lead, copper, 
and iron), gold deep-leads, brown coal, stanniferous 
pyrrhotites, gra]Dhite, and also water horizons (in the 
Mallee). The results on the whole are decidedly in- 
teresting, and are regarded in Australia as thoroughly 
justifying the survey. One outstanding point of in- 
terest is the complication introduced by tlie saline 
waters which are present at comparatively shallow 
depths over large portions of the continent. In places, 
electrical methods are of very little value for this 
reason ; but the members of the survey have been 
successful in effecting useful modifications of apparatus 
by means of which it has been possible to gain results 
over areas where at first there seemed little chance of 
success. The rejDort will be in two portions, one deal- 
ing with the objectives and field results and the other 
giving much more detailed accounts of theory, appa- 
ratus, and field procedure. A draft will be submitted 
to the British Geophysical Committee and the final 
report will probably be printed and published in 
England. 

Sir Hubert Wilicins, on his return to Montevideo 
from Deception Island, sent an account to the Thnes 
of his flight to the south early in February, wlien he 
searched in vain for a suitable starti,ng-]:)oint for a 
flight to the Ross Sea. Travelling south-west in the 
William Scoresby , lent by the Falkland Islands govern- 
ment, he met the pack ice about thirty miles south 
of Peter Island, W eather condi tions were bad , but the 
seaplane was launched on Feb. 1 in about lat. 70'^ 8., 
long. 100°^ W. (the figure of long. 145° given in the 
report is clearly a mistake). The weatliei* became 
worse ; visibility was very bad. In lat. 71° S. it 
was noted that the edge of the pack spread westward. 

In a position which Sir Hubert believes was about lat. 

73 S,, long. 101® W ., he saw no indication of land or 
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barrier ice, but a number of large bergs, and much 
pack ice. From there the flight was directed back to 
the ship, which then set a course for Deception Island, 
sounding and trawling on the way. These observa- 
tions will amplify the work done by the Belgica in 
those seas in 1898-99 on a course slightly farther in the 
north. Sir Hubert Wilkins believes that a meteoro- 
logical station might be established in about long. 
lOO'^ W. by seaplane, but it would be difficult. He 
does not think a sea-going shij) could hope to reach 
land and land-ice in that area, but suggests that a 
submarine might well be utilised. 

The occurrence of a spell of summer-like w^armth 
over the eastern parts of the United States was re- 
ported on Feb. 25 last in the daily Press. Among 
the more notable maximum temperatures quoted were 
one of nearly 84° on Feb. 24 at Washington, and of 
75° at New York on the same day. The weather 
charts for the northern hemisphere published daily 
by the Meteorological Office, based on observations 
made at 8 p.m. (American time) at the official stations 
of the U.S. Weather Bureau, confirmed the occurrence 
of very exceptional conditions, and an examination 
of successive charts give some idea as to their im- 
mediate cause. Over the temperate latitudes gener- 
ally, the slope of temperature from south to north 
is sufficiently steep to make the occurrence of un- 
seasonable warmth at a time of the year when the 
direct heating by the sun is small merely a matter of 
transport of air from low to relatively high latitudes. 
This must happen when the run of the isobars is from 
south to north over a wide area for several days in 
succession, as was the case over the eastern part of 
the United States for several days before Feb. 25, 
for the general drift of the wind in the lower layers of 
the atmosphere is in accordance with the direction of 
the isobars. 

A MAXIMUM of 75° has not occurred at New York 
in February during at least forty-eight years, the 
previous highest having been 69°. The exceptional 
feature on the weather charts during this ‘ heat- 
wave ’ in the United States was the length of the 
trough of low pressure that provided the southerly 
winds ,* there are not sufficient observations to show" 
whether it extended as far as the equator, but the 
northern shores of the Gulf of Mexico experienced 
such winds for several days, with a rising temperature 
that yielded at least one 8 p.m. reading so high as 
80°, and this is scarcely likely to have happened 
unless the winds extended a long way farther south. 
In the opposite direction, the same air stream appears 
to have continued without a break to the neighbour- 
hood of southern Greenland and Iceland, where it was 
deflected into the south-westerly wind characteristic 
of those regions. 

The Air Ministry announces that in consequence 
of the rapid development of the international organisa- 
tion for the collection of weather reports, it has been 
possible for some months past to prepare each day 
in the Meteorological Office, London, a chart showdng 
the weather for the greater part of the earth’s surface 
north of latitude 40° N. At first, copies of this chart 
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w"ere prepared by a cyclostyle process for use in the 
Meteorological Office, but demands for copies became 
so large that it was necessary to arrange for them to 
be lithographed ; this chart has, how^ever, never been 
made generally available to the public. The import- 
ance of this chart to everyone interested in the 
weather is so great that it has been decided to issue 
it daily as part of the Daily Weather Eeyport. This 
has necessitated a rearrangement of the matter 


printed in the Report and an increase in the size of 
the sheet, which now becomes 13 in. x 12| in. When 
the new Report is opened out, the left-hand half shows 
a weather chart of the British Isles wdth forecasts, 
general inference and further outlook. This page also 
contains the data from health resort stations. The 
right-hand half shows the new chart of the northern 
hemisphere with the north pole slightly displaced 
from the centre of the sheet, thus allowing North 
America, Europe, North Africa, and northern Asia to 
be included. The tw^o back pages contain the com- 
j)lete set of observations made at the telegraphic 
reporting stations in the British Isles four times each, 
day, namely, 1 a.m., 7 a.m., 1 p.m., and 6 p.m., with a 
large amount of miscellaneous information and full 
explanation of the symbols used. The opportunity 
has been taken of improving the general appearance 
of the Report, the land areas now being printed in 
buff colour, and the weather information overprinted 
in black. The new Daily Weather Report came into 
use on Mar. 1, and may be obtained from the Meteoro- 
logical Office, Air Ministiy, KingiBway, London, the 
price being 1 Jd. for single copies, or 6s. 6d. a cpiarter, 
or 25s. a year, post free. 

Prof. G. I. Taylor’s Friday evening discourse at 
the Boyal Institution on Feb. 28 took the form of an 
account of his tour in the East Indies after attending, 
as a British delegate, the Pacific Science Congress held 
in Java last year. During and after the Congress 
the Government of the Netherlands Indies provided 
every possible kind of hospitality and opportunity for 
seeing their countries. The journeys described were * 
illustrated by means of films taken by a small cinema 
camera. The first film showed a visit which some 
members of the congress paid to Krakatau. In 
1883 this island was the scene of the greatest volcanic 
disturbance ever recorded. Extensive researches 
have shown that all animal and vegetable life was 
then completely destroyed, and the successive stages 
of their gradual reappearance have been of great 
interest to botanists and zoologists. At the present 
time, quite large trees have established themselves 
and the film showed a stage in which the Casuarina 
trees are already being suffocated by huge creepers. 
A visit to a small island called Suak Krakatau which 
appeared mostly in 1928 was of interest, because a 
few weeks after the film was taken the island dis- 
appeared. Two further films illustrated a journey in 
Borneo by river and jungle from Dutch territory to 
Sarawak. This journey was undertaken by Prof. 
Taylor and his wife, by the kind and efficient help of 
H.H. the Kajah of Sarawak and of Dutch officials. The 
film showed the journey up the Kapoewas River, the 
trek through the jungle wdth a party of Dyaks, and an 
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impromiDtu dance by one of them at a resting-place 
in the jungle. The end of the film showed the descent 
down the Lupar Biver in a long dug-out canoe paddled 
by Dyak boatmen and a visit to a Dyak kampong. 

Members and friends of the Manchester Micro- 
scopical Society, which was founded in 1880, met for 
a jubilee reunion on Feb. 20 at the rooms of the Liter- 
ary and Philosophical Society. An. address by Prof. 
S. J. Hickson, who was unavoidably prevented through 
illness from attending, was read by the president, 
Dr. John Walton, lecturer in botany at the University 
of Manchester. Prof. Hickson chose for his subject 

Biology and Beauty ”, and developed the idea that, 
in opposition to the older classical view of education, 
there is in the study of biology, and especially in the 
intricacies of the technic[ue required, a distinct cul- 
tural and aesthetic value which has a refining influence 
and is a strong incentive to f urther work and research ; 
while the utility of biology is every day becoming 
more apparent. Of four living past-presidents only 
one, Prof. Weiss, was able to be present. The Society, 
the largest of its kind outside London, can look back 
with satisfaction on its unbroken half-century’s work ; 
from its beginning it has counted in its ranks those 
who might find themselves in everyday life classified 
as employers and employed, but who meet on terms 
of equality united by a common interest in biology 
and microscopical science. The Society includes 
among its members professional scientific workers as 
well as those to whom science affords a recreation 
after their usual daily occupations. It has also had 
strong support from members of the University, in 
the laboratories of which many of its exhibitions have 
been held. In these days, with so many applications 
of the microscope in industry, the Manchester Society 
can look forward with confidence to a new" era of 
usefulness. 

The Kampala correspondent of the Times an- 
nounced recently (Feb. 20) that a gorilla sanctuary 
has been proclaimed in the south-west corner of 
Uganda in the neighbourhood of the Sabinio moimtain 
and the Belgian Congo border. This rounds off the 
gorilla territory, of which a portion had already been 
proclaimed a sanctuary by the Belgian Government, 
and, if adequately watched, should afford a safe retreat 
for many generations to come for on© of the closest 
of man’s surviving relatives. 

Sir Thomas H. Holland, Vice-Chancellor of the 
University of Edinburgh, has been awarded the Gold 
Medal of the Institution of Mining and Metallurgy 

in recognition of his eminent services to Geological 
Science and to the mineral industries during his 
tenure of high public appointments — ^notably those 
of Director of the Geological Survey of India and of 
Rector of the Imperial College of Science and Tech- 
nology— and of his researches and publications upon 
the mineral resources of the British Empire and their 
reiationship to national and international problems ”. 

At a general meeting of the members of the Royal 
Institution, held on Mar. 3, it was amioimced that the 
managers have elected Mr. J. B. S. Haldane Fullerian 
Professor of Physiology in succession to Prof. J. ;S. 
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Huxley. The Friday evening discourses after Easter 
will commence on May 2, when Mr. H. E. Wimperis 
will give a discourse on “ A Study of the Phenomenon 
of Spin in Airplanes ”. Successive discourses will 
probably be given by Prof. J. Garstang, Dr. C. M. 
Yonge, Mr. R. S. Whipple, Sir Harold Carpenter, and 
Prof. H. Clay. 

At the ninth annual dinner of the London section of 
the British Association of Chemists, held on Mar. 1, Sir 
Arnold Wilson outlined a scheme which is now" under 
consideration for a building to house the principal 
societies and institutions in London concerned with 
chemistry and chemical industry or related, to them. 
The societies interested are the Institution of Mining 
and Metallurgy, the Institution of Mining Engineers, 
the Chemical Society, the Society of Chemical In- 
dustry, the Institution of Chemical Engineers, the 
Institution of Rubber Industry, the Institution of 
Petroleum Technologists, the Institute of Fuel, the 
Institute of Metals, the Iron and Steel Institute, the 
Faraday Society, and the Physical Society. It is 
proposed that all these societies should be housed 
under one roof and their libraries pooled for the common 
use of their members. As Sir Arnold pointed, out, the 
scheme has the advantage that each society would 
retain its own individuality while giving its members 
facilities for informal meeting with members of related 
societies. It would thus be an im23ortant step to- 
wards the co-operation and co-ordination so necessary 
to-day in allied branches of science and technology. 
It was stated that £100,000 has already been promised 
in furtherance of the scheme. 

At a meeting of the Royal Society of Edinburgh, 
held on Mar. 3, the following were elected fellows of 
the Society : Prof. William Annan, Edinburgh ; Mr. 

D. R. R. Burt, Colombo ; Lieut. -Col. John Cunning- 
ham, Edinburgh ; Lieut.-Col. L. M. Davies, Edin- 
burgh ; Dr. A. E. M. Geddes, Aberdeen ; Dr. Douglas 
Guthrie, Edinburgh ; Sir Thomas Holland, Edin- 
burgh ; Dr. David Jack, St. Andrews ; Dr. S. G. 
Jones, Glasgow^ ; Prof. P. S. Leiean, Edinburgh ; 
Dr. J. W. Low, Bristol ; Dr. A. C. M'Caridlish, Sorbie ; 
Mr. W. C. Miller, Edinburgh ; Dr. J. M. W. Morisoii, 
Edinburgh; Mr. James Morton, Edinburgh ; Prof. 
Wm. Oliver, Edinburgh ; Principal G. F. O’Riordan, 
London ; Mr. A. W. Ritchie, Edinburgh ; Dr. David 
Russell, Leven ; Dr. F. W. Sansome, London ; Mr. 

E. C. Shankland, London ; Dr. R. H, Slater, Edin- 
burgh ; Mr. J. W. Struthers, Ediiibiirg,h ; Prof. C. W. 
Stump, Sydney ; Dr. J. D. Sutherland, Edinbiirgh ; 
Dr. C. I. B. Voge, Edinburgh ; , and Dr. A. C. White, 
Beckenham. 

The Empire Marketing Board has made a grant to 
the Mew Zealand Department of Seieiitille and In- 
dustrial Research for research on fruit i)roduetion and 
storage to be carried out in Mew Zealand. Investiga- 
tions will be pursued into cool storage, tra!,isi)ort, 
disease and insect control, iiiitrition, physiological 
disturbances, and rootstock propagation of Mew 
Zealand fruit. Valuable results have been obtained 
in the past, as the quality of fruit importetl into (d’eat 
Britain shows, but the work has suffered from lack 
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of continuity and field experiments. At a conference 
held recently at Wellington between representatives 
of the fruit-growers, the Department of Agriculture, 
the Department of Scientific and Industrial Besearch, 
and the Cawthron Institute, it was decided to form 
a fruit research organisation for New Zealand. 
Arrangements have been made to purchase an orchard, 
a research programme has been planned, and the 
Cawthron Institute and the Department of Agricul- 
ture have agreed to lend the members of their staff 
who are mainly engaged on fruit research. A horti- 
culturist is to be appointed to work on root-stock 
improvement and introduction, and it is probable 
that he may first study methods and results achieved 
ill Great Britain at the East Mailing Besearch Sta- 
tion, where Mr. R. G. Hatton is engaged on root-stock 
improvement and other activities with Empire 
Marketing Board funds. New Zealand fruit-growers 
are contributing substantially to the expenses of the 
scheme, and the remainder of the cost is being met 
by the New Zealand Government. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned ; — An engineer 
at the Building Research Station, Garston, near 
Watford, for work mainly in connexion with research 
on steel structures — The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, Westminster, S.W.l (Mar. 10). A public 
analyst for the City of London (Food and Drugs 
(Adulteration) Act, 1928) and agricultural analyst for 
the City and Port of London (Fertilisers and Feeding 
Stuffs Act, 1926) — The Town Clerk, Public Health 
Department, Guildhall, E.C.2 (Mar. 10). A lecturer in 1 


chemistry at the Widiies Municipal Technical College 
— The Clerk to the Governors, Municipal Technical 
College, Town Hall, Widnes (Mar. 17). A woman 
sanitary inspector and health visitor for the Royal 
Borough of Kensington — The Medical Officer of 
Health, Town Hall, Kensington, W .8 (Mar. 18). A 
resident lecturer in geography at the Diocesan Train- 
ing College for W omen Teachers, Derby — The Principal, 
Diocesan Training College for Women Teachers, 
Derby (Mar. 21 ). An assistant on the higher technical 
staff of the Library in the Science Museum, South 
Kensington — The Director and Secretary, Science 
Museum, South Kensington, S.W.7 (Mar. 22). An 
organiser of agricultural education under the Adminis- 
trative County of Cambridge — The Clerk of the County 
Council, County Hall, Cambridge (Mar. 22). A 
lecturer in metallurgy at the University College of 
Swansea — The Registrar, University College, Single- 
ton Park, Swansea (Mar. 28). An assistant to the 
Chief Officer of the Imperial Bureau of Fruit Produc- 
tion — The Chief Officer, Imperial Bureau of Fruit 
Production, East Mailing Research Station, East 
Mailing, Kent (Mar. 31). An assistant lecturer in 
geography in the University of Birmingham — The 
Secretary, The University, Birmingham (April 26). 
A professor of zoology in the University College of 
North Wales — The Registrar, University College of 
North Wales, Bangor (May 5). A secretary to the 
Lagos Executive Development Board, Nigeria — The 
Crown Agents for the Colonies, 4 Millbank, West- 
minster, S.W. 1 (quoting M/2029). A sanitary inspector 
mider the Sudan Medical Service — The Controller, 
Sudan Government London Office, Wellington House, 
Buckingham Gate, S.W.L 


Our Astronomical Column. 


Report of the Paris Observatory for 1928 . — This 
report contains an interesting summary of the recent 
comparison of longitudes of various observatories by 
wireless signals, which was organised by M. B. 
Baillaud and General Ferrie. 

The following are three arcs girdling the world : 

Algiers to San Diego . 8 ^ 0^ 56 *900® ± 0 * 002 ® 

San Diego to Zi-Ka-Wei 8 5 28*731 ±0*006 

Zi-ka- Wei to Algiers . 7 54 34*362 ±0*006 

The sum of the three shows an error of only 0*007 see. 

ThedifferenceParis-Greenwich comes out 9°^ 20 *914®, 
which is less than the “Nautical Almanac” value 
by only 0*016®. There was formerly an appreciable 
difference between the English and the French de- 
terminations of this arc, but they have now been 
brought into satisfactory accord. 

The catalogue of 10656 “ etoiles de repere ” for 
the Astrographic Catalogue is on the point of being 
issued. 

Dark Objects in Barnard’s Photographic Atlas. — 
In a fifth note on the dark objects in Barnard’s 
Photographic Atlas, published in the Atti della 
Pontificia Accademia della Scienze {Ntiovi Lincei) for 
1929, Prof. G. Hagen of the Vatican Observatory 
points out that the last ten plates in Barnard’s Atlas 
confirm the suggestion of the preceding forty plates, 
that not a single one of the dark objects selected by 
Barnard for his two lists differs in any way from W. 
Herschel’s fifty-two extensive nebulosities. Moreover, 
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all of those within reach of the Vatican refractor could 
be estimated in density on the numerical scale with 
which all Herschel’s regions w-ere examined. It may 
safely be concluded that ail the dark markings repre- 
sented on the fifty plates of the Atlas, whether selected 
or passed over by Barnard, correspond with the 
Herschel regions. 

Distribution of Stars of Different Spectral Types. — ■ 
Dr. Otto Seydl of Prague has published a series of 
maps which give the distribution of stars of the differ- 
ent spectral types referred to galactic co-ordinates. 
The stars of types BO to B5 are confined to a narrow 
belt along the galaxy. Those of B8 to A 3 are in a 
wider belt, with a few islands in higher latitudes ; in 
the next map, A 5 to F2, the galaxy is still discernible 
as a richer region, but there is a strong minority in 
higher latitudes ; the same description applies to the 
next two maps, F5 to GO and 05 to K2. For KB to 
Mo, galactic concentration is again strongly in evi- 
dence, but less so than in BO to BB, There is a final 
map showing all types combined ; naturally the whole 
map is fairly full, but the galaxy is by far the richest 
region. Star density is indicated by depth of shading 
in the manner adopted to show ocean depths. The 
Henry Draper Catalogue was used in preparing the 
maps, which include stars of magnitude 7.0 and 
brighter. There is a description (in English) of the 
maps, together with tables ; the whole forms Cis. 6 of 
the Publications of the National Observatory of 
Prague, 
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Research Items. 



Pictographs on European Prehistoric Pottery. — We 

have received from Dr. L. A. Waddell a questionary 
on the Sumerian inarkiiigs upon prehistoric pottery 
found in the Danube and associated valleys of Middle 
Europe. In an explanatory note Dr. Waddell appeals 
to archaeologists and historians in middle and south- 
eastern and northern Europe, and particularly to 
prehistorians in the British Isles, to examine all 
examples of prehistoric pottery from the area men- 
tioned to which they have access for markings, apart 
from the decorative element, in the nature of owner's 
or maker’s marks. The object of the search, it is 
explained, is to demonstrate that these markings are 
analogous to the ‘ owner’s marks ’ inscribed on the 
pottery of the Predynastic and First Dynastic periods 
in ancient Egypt. The latter. Dr. Waddell main- 
tains, can be shown to be Sumerian pictographic 
writing and presumably bear their phonetic values. 
By means of a comparative table of marks. Dr. 
Waddell seeks to demonstrate their identity in 
Sumerian, Egyptian, and Danubian pottery marks, 
giving their phonetic equivalent in each case. Dr. 
Waddell also holds that he has demonstrated that 
all the ancient civilisations of the world — Mesopo- 
tamian and Elamite, Egyptian, Minoan, Hittite, 
Grseco-Roman, Indo-Persian, and presumably also 
Chinese, were derived from Sumeria. By a synchron- 
ism of ancient Egypt and Mesopotamia, Menes is 
identified as a son of Sargon of Akkad and his date 
fixed at about 2703 b.c., while for the Danubian 
pottery from the prehistoric strata at Vinca, a date 
of about 3300 to 2700 b.o. is suggested on jDalaeo- 
graphic grounds. 

Sacred Trees in Egypt. — In Man for January, 
Mr. G. D. Hoi'nblower describes with photographs a 
sacred grove at Nezlet Batran in Egypt, which differs 
from most sacred groves in that country in that it is 
not connected with any holy personage. Sacred 
trees, mostly sycamore, are common in Egypt, 
normally in association with sheikhs or their tombs. 
On them rags from the clothing of their devotees are 
frequently hung. The Virgin’s Tree at Matarieh, 
near Cairo, is a well-known example and has been 
the object of pious pilgrimage for Christians for 
centuries. Under it the Virgin is said to have rested 
with the Holy Babe, and here only was true balm 
grown, originating in water from the Infant’s clothes 
which the Mother washed out in a neighbouring pool. 
The grove at Nezlet Batran is known as Dahr es-Sunt, 
The Back of the Acacias The fact that it is not 
associated with a Moslem or Christian saint suggests 
that here the belief has suiwived from very early 
times in considerable purity. It is sacred to the 
Sukkan es-Sunt^ “ The Inhabitants of the Acacias” 
supernatural beings who live underground. It is 
visited on Friday mornings, and its leaves dried and 
powdered are burned as incense for the healing of the 
sick. No man may use its wood for fuel under penalty 
that evil, such as fire, will strike his house or he may 
lose his cattle through sickness. It shares with other 
sacred trees two feabires. Lighted lanterns are hung 
on the branches, and iron nails are driven into the 
trunk as offerings for sick people. These must be 
fresh from the forge. 

Biological Control of the Gipsy Moth.— In Technical 
Bulletin No. 86 of the United Sfates Department of 
Agriculture ( 1 929) Messrs. A. P. Burgess and S. S. 
Crossman discuss the results of twenty Jour years of 
work with reference to this problem. Both the gipsy 
moth and the brown-tail moth are weirknown intro- 
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diiced pests of the United States and the present 
report reviews the work don© in controlling these 
insects by the introduction of their natural enemies 
from Europe. It is claimed that by introducing 
insect parasites against the gipsy moth, the forests of 
New England have been saved from destruction. 
From 1905 to 1916 defoliation showed no reduction 
in intensity, but, from 1920 to 1924, the acreage de- 
foliated gradually decreased, until in the latter year 
few completely defoliated areas remained. The total 
percentage parasitism resulting from the activities of 
beneficial insects gradually increased until the maxi- 
mum was attained in 1923. Since then, the para- 
sitism has steadily declined until 1927, when some 
revival was noticed. The authors state that unless; 
the jDarasites increase again more rapidly, the west- 
ward spread of the gipsy moth will have greatly re- 
duced chances of being checked. During the clecline 
of the parasitism tlie gipsy moth has greatly increased 
again and, in eastern Massachusetts, it regained its 
former seveilty. In forest areas, where artificial con- 
trol methods, other than the elimination of favoured, 
food plants, are not applicable, the sole chance of 
repression, without undue expense, lies in biological 
means. Much work still remains to be done on the 
latter procedure, and investigations being made in the 
native countries of the gipsy moth lend support to 
the possibility that improved methods and results 
will follow. In towns and cities, on the other hand, 
artificial control, although expensive, can be employed 
and yields good results. A combination of both 
methods of campaign, according to the type of 
country in question, requires continued rigorous 
prosecution. 

j Pliocene and Pleistocene Fossils from Sakhalin. — 

I The xiorthern half of the island of Karafto, or Sakhalin, 
has long been known to yield rock-oil in the regions 
bordering on its eastern coast. During the occupation 
of the island by the Japanese, regular surveys of these 
districts were made and fossils collected, many of which, 
however, were destroyed in the fir© following the great 
Tokyo earthquake of 1 923. The remainder, with some 
additional material and specimens collected farther 
south, where oil does not occur, have now been de- 
scribed by Prof. Matajiro Yokoyama (Jonr. Fac, Sci,^ 
Imp. Univ. Tokyo, sect. 2, vol. 2). Forty-two species 
of marine mollusca are described and referred to 
the Pliocene, while a few from the southern locality 
are ascribed to the Pleistocene. From a study of these 
the author is led to infer that whereas in similar de- 
posits in Japan proper and in Formosa the evidence, 
as pointed out in previous papers, indicates a colder 
climate then existed than at the present day, no such 
difference seems to have occurred in Sakhalin. Fiirther 
studies on this point are nevertheless necessary. 

After-Shocks of the Tango (Japan) Earthquake of 
Mar. 7, 1927. — Mr. N. Nasu, of the Tokyo Seismo- 
logical Institute, has recently, made an exliaustive 
study of the after-shocks of the Tango earih<|uake 
Jour. Fac. Sci., Tokyo Imp. Unh\, vol. 3, pp. 20- 
129; 1929). These shocks were so numerous that 
at one station 1307 shocks were recorded up to the 
end of June 1928. Of these it was found possible 
to deteimine the surface-position and depth of focus 
of 482 shocks. The sites of the shocks changed from 
time to time within a limited area near the two new 
faults, the most active zones lying to the wesr of the 
Gomura faxilt, and to tlie south of the Yainada fault. 
From the distribution of the epicentres, it is inferred 
that the Gomura fault may extend under tlie Japan 
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8ea to a distance of 18 miles from the coast, so that its 
total length may be more than 30 miles, while that 
of the Yainada fault may be 18 miles. Plotting the 
positions of the foci on horizontal and vertical planes, 
Mr. Nasii shows that they lie on series of parallel 
planes from one to three miles apart, the sensible 
shocks being caused by the formation of large cracks, 
and the insensible shocks as a rule by the growth of 
small secondary cracks that were very numerous near 
the principar faults. A clinograph, erected near the 
central region of the earthquake, showed that the 
ground tilted for a few days before each after-shock 
of moderate strength, the tilting being towards or 
from the epicentre according as it lay in a region of 
subsidence or elevation during the principal earth- 
quake, 

Samarskite from New Mexico. — A detailed study of 
the samarskite from a mica-pegmatite near Petaca in 
the north -central part of New Mexico has been made 
by F. L. Hess and R. C. Wells, and their results are 
published in the J anuary number of the Amer. J our. 
Bci., 1930. The mineral is shown to be composed of 
two parts : one approximating to 2Y2O3 . SCboOj 
and the other to YgOg . CboO^. Detailed analyses 
are given from which the following data are quoted : 

I. II. 


u 

10-66 

4-85 per cent 

Th 

1-39 

0-97 

Pb 

0-40 

0-10 

Pb 

0-038 

280 

0-019 

140 millions of years, 

U+O-38 Th 
Age 


Radiographs show that I is an older mineral which 
was partly replaced by II by later solutions flowing 
along cracks. The results indicate that the variable 
lesults in age calculations on minerals from the sa.me 
pegmatite are due to successive periods of mineralisa- 
tion. The evidence supports the thesis of Hess that 
many pegmatites are the pinduct of successive re- 
placements, and it further explains satisfactorily the 
puzzling fact already recognised by Holmes, Ells- 
worth, ‘and Kirsch, that minerals from the same 
petrographic province may show very different ages 
.as tested by their lead-ratios. It is suggested that 
the radial cracking of pegmatite around minerals 
may be due to the growth of new minerals being faster 
than the replacement of the older material. 

The Behm Limno-Sounder. — A useful echo-sounding 
machine for use in shallow water from small craft, 
such as motor-boats and rowing-boats, is described in 
the Hydrographic Review, vol. 6, No. 2. The Behm 
Limno'-So-under is operated with 12 volts, and power 
is supplied from dry cells or a storage battery. It is 
made of light metal, and has a range up to 200 metres, 
and shows the depths in metres. When the vessel is 
stopped, the range is greater than when the vessel is 
under way. Soundings may be repeated at intervals 
of a little less than one second. The transmitter and 
receiver may be permanently fixed to the vessel’s side 
or bottom, or, if more convenient, may be slung over 
the side by a rope when required. The depth is 
shown by the reflection of light. A point of light 
moves along the scale, and the length of the line of 
light is the measure of depth. The same apparatus 
mounted on a tripod is adaptable to soundings from 
an ice-covered sea or lake. Its operation is unin- 
fluenced by low temperatures. A special form of this 
sounder lowered by a cable and provided with floats 
could, it is claimed, be used from an airship. 

Surface Tension ai>d Temperature. — In the issue of 
the Physihalische Zeitschrift for Jan. 1, Dr. N. Bar- 
bulescu, of the Physical Chemistry Laboratory of the 
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University of Klausenbuig, Rumania., sums up and 
extends his endeavours to express by a satisfactory 
formula the variation of the surface tension a of a 
liquid with temperature. He introduces the idea of 
a surface tension of the gas or vapour above the 
liquid and makes the observed surface tension the 
difference between the true surface tensions of liquid 
and gas or vapour. It is also assumed that it varies 
as exp. - a/ { - T) where a is a constant and 

the critical temperature of the liquid. On these 
assumptions, he arrives at the relation a 1^2/3 pj.Q. 
portional to ( - T) exp. ~ al{T^, - T), which he 
shows fits the observed values very well for a number 
of normal licpiids, except close to their critical points. 
For abnormal liquids he makes a a linear function 
oi Tc ~ T and states that a still more accurate expres- 
sion a =(A -j-BT +CT^)(l -pIP) where A, R, and 
G are constants, p the sat|jration vapotir pressure at 
T and P at T^, may be used up to the critical 
point. 


Range of Electromagnetic Waves.— Mr. V, T. 
Saunders has prepared a chart, based upon one ex- 
hibited by the Ptoyal Society at the British Empire 
Exhibition at Wembley, showing the range of electro- 
magnetic waves (size 6 ft. x 1 ft.. 10 in. (London: 
John Murray, 1930.) Unmounted, 4s. 6d. net; 
mounted on linen, 8s. 6d. net ; mounted on linen, 
folded, 10s. 6d. net ; mounted on linen, varnished, on 
rollers, 12s. 6d. net). The chart covers the whole 
range of the electromagnetic spectrum between the 
cosmic rays and the waves produced by mechanical 
movement of a coil in a magnetic field. Wave- 
lengths are shown both in centimetres and in Angstrom 
units, together with the corresponding frequencies, 
and summaries are given of how the waves in each 
range are generated and detected. There are two 
errors under the head of the detection of X-rays. It 
is not necessary for a body to be heated for it to emit 
electrons under their action (e), and it is at least mis- 
leading to state without further detail that X-rays 
show no ordinary reflection or refraction (/). Apart 
from these two points, the chart is accurate, and is 
likely to find a home on the walls of most elementary j 
laboratories. 

Rapid Chemical Changes. — The February number . 
of the Proceedings of the Royal Society contains t-wo 
papers by Dr. F. J, W. Roughton on heat effects in 
rapid chemical changes. The time required for eon - 
pletion of a reaction is often a very small fraction 4- 
a second, if the reacting materials are in good contac|- 
and the measurement of this time, or the setting of 
upper limit to it, especially if cou|Dled with a detei* 
mination of the thermal effect, calls for a specia 
technique. Dr. Roughton has applied for this pui* 
pose a modification of the method used by him ahc 
Dr. H. Hartridge for studying the velocity of rapid 
reactions ; the reagents are mixed whilst travelling 
at high speed through an observation tube, and the 
temperature of the mixture read at various points by 
delicate thermocouples, time intervals being deduceift, 
from the speed of flow of the fluid. After an ex- 
haustive inquiry into the possible sources of error/ 
Dr. Roughton concludes that it is possible to ineasur® 
absolute temperatures in the mixture to an accuracy cfc 
10"® deg. G., and temperature differences to somewdiaif 
less. The order of magnitude of the time intervali^t 
involved is indicated by his result that the total heai- 
of neutralisation of most acids and bases is liberated/ 
within a period of less than one hundredth of a second. 
Attempts are now being made to extend the accuracy/ 
of the temperature measurements to 10"^^ deg. ^ 
which will permit of the study of some reactions of- 
considerable physiological importance. 
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Gramophone Records of Acoustic Analyses. 


a meeting of -tli© Plij^sical Society of Sheffield 
held at the University of Sheffield on Feb. 11, 
a number of special gramophone records prepared in 
til© Bell Telephone" Laboratories, New York, to 
illustrate certain phenomena of hearing, were demon- 
strated by Dr. W. H. George. In the preparation of 
the original records the iisnal electrical process was 
used to convert the sound-waves by means of a 
microphone and amplifier into fluctuating electrical 
currents which, in passing through an electromagnetic 
recorder, operate the stylus cutting the ‘wax’. In ad- 
dition, electric filters could be switched into the circuit 
so as to eliminate effectively known frequency ranges. 

Three of the records demonstrate the striking 
discovery of Fletcher {Phys, Rev,, 23, p. 427 ; 1924) 
that, contrary to the usual conception, the pitch of 
a musical sound is not necessarily that of the lowest 
component vibration. A single note (C=256 vib. 
per sec.) is played successively upon a piano, a ’cello, 
and a French horn, and then the notes are repeated 
with the filters adjusted to eliminate the fundamental 
tone, then the fmidamental and the first two over- 
tones, and later all below the sixth or eleventh 
overtones. Although great differences in quality 
and intensity are apparent, the pitch of the notes 
heard remains the same. Quality differences some- 
times make it difficult to decide if the pitch is middle C 
or one of its octaves. The experiments and results 
are repeated with the sung vo'wel Ah, with an organ 
pip© and with a clarinet, in which latter instrument 
the lower even overtones are very weak. 

Low pass filters are used in another record to 
illustrate the effect on tone quality of removing the 
upper partials from the tones of a single note played 
upon a piano, ’cello, or French horn. The filters are 
adjusted to give successively the fiindamental,. and 
then no overtones above the first, fourth, ninth, and 
seventeenth. Notable changes of quality and loudness 
are observed depending upon the relative intensity 
of the various overtones for each instrument. When 


the fimdamental only is recorded the instruments are 
almost indistinguishable, but the slight difference- 
which remains when allowance has been made for 
the intensity differences and for a certain difficulty 
of the horn player getting the correct note, suggests 
that the quality of a musical note depends also upon 
the rate of growth and decay , and it would be interest- 
ing to hear the effect of various amplitude changes 
imposed upon a tone which when sustained -was pure 
and of single frequency. 

The remaining records deal with the quality changes 
produced in much more complex sounds consisting 
of a short musical passage played by a number of 
instruments and with a passage spoken by the normal 
voice. The original sounds cover a normal rang© of 
freq[uencies, and the filters introduced pass onty the 
frequency ranges 375-2500 or 750-1250, belo^v 1250 
or 2500 or above 375 or 1250 vibrations per second. 
The effects of an overloaded amplifier with and without 
a middle pass filter are illustrated and the character- 
istic high hissing somid appears well in the spoken 
passage. Filters are not used in two of the records 
which demonstrate the effects of reductions in the 
general intensity of the same complex sounds. The 
intensity level is lower by steps of 1, 3, 5, 10, 20, and 
30 transmission imits (or decibels). Incidentally, these 
two records enable the hearer to obtain an idea of 
the scale of this unit which is being generally adopted. 

Apart from the general interest of the records, it 
would appear that, provided we regard a good 
gramophone as fairly common, then the three records 
illustrating Fletcher’s work on perception of pitch 
form the first example of a research worker in acoustics 
presenting results originally obtained with complex 
and expensive apparatus in such a form that the 
actual phenomena involved can be experienced by 
others not so equipped. The records may then be 
regarded as the analogues of the spectrum or X-ray 
photographs presented in papers dealing with other 
branches of physics. 



Common Commercial Timbers of India and their Uses, 


technical publications of research institutes 
T- have rarely much attraction for the layman, nor 
are they commonly read by members of trades to 
whom they would prove useful. With this truism in 
mind, Mr. H. Trotter, forest economist at the Forest 
Research Institute at Dehra Dun, has recently pre- 
pared a brochure entitled “ The Common Commercial 
Timbers of India and their Uses ” (Calcutta : Govern- 
ment of India Central Publication Branch, 1929), 
designed for the use of timber merchants and other 
users of Indian timbers. 

This booklet is based, as the author admits, on one 
drawn up in 1912 by his predecessor, Mr. R. S. 
Pearson, entitled “ A Commercial Guide to the Forest 
Products of India ”• Mr. Trotter’s work shows the 
great advance in knowledge in these matters which 
has been made since 1912. In the preface the author 
states : “ A great deal has been written of late years 
concerning the ‘ vast forest wealth ’ of India. The 
fact remains, however, that except for teak and a few 
parcels of other timbers from Bxirma, Madras, and the 
Andamans, there is practically no export of timber 
from the country. In the same way, the Indian 
markets concentrate on teak, sal, deodar and a few 
other well-known woods, while local craftsmen content 
themselves with the cheapest timber available, 
whether suitable for the purpose for which it is j 
intended or not.” | 
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I Two factors are bringing about a change in the 
I conservative ideas which have so long persisted 
throughout India. The first is the prohibitive prices 
to which the more commonly used valuable timbers 
have risen ; the second, the valuable work carried out 
at the Research Institute during the past eighteen 
years. As is obvious from his work, Mr. Trotter 
regards the forest wealth of India from the purely 
timber point of view. Writers with perhaps a wider 
experience when alluding to the “ vast forest wealth ” 
of the country have not been so limited. If some of 
the most valuable timbers of the country were 
eliminated from the account, the value of "India’s 
forest wealth, regarded from the point of view of the 
requirements of the greater bulk of its population, 
would still be enormous ; and to this may be added 
an increasing number of minor products of the forest 
the potential value of which is at present not com- 
putable. 

The author divides his work into several chapters, 
dealing with the storage of logs in log ponds (the 
method being described and illustrated ) ; air-seasoning 
—a section which will well repay careful study — kiln- 
seasoning ; preservation of timber by impregnation, 
and a chapter describing various common Indian 
woods. This latter chapter is of importance, since, 
from the es^erienco , gained at Dehra Dun, it has 
proved possible to modify some of the descriptions 
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in old text-books of Indian timbers, for example, 
C4amble’s “ Manual of Indian Timbers 

The practical user of timber, as also the forest 
officer, will probably find Chap, vi., “ Woods recom-- 
mended for Special Uses ”, of the highest interest. 
It is certain that this chapter best illustrates the 
remarkable progress in our knowledge in these respects 
which has resulted from the work of the research 
institute at Dehra Dun. The author points out that 
there is a wide range between the cork-like wood of 
ErytJirina and the iron-like hardness of ‘ pyinkado 
and that only research and trial will enable each 
timber to be allotted to its best purpose ; this is the 
work the economic side of the Institute has been 
engaged upon. “ As the work of research proceeds, it 
becomes more and more evident that India possesses 
timbers which are unsurpassed by any other country, 
but the practical utilisation of the lesser known timbers 
has been hindered by a curious circumstance. This 
circumstance can be summed up in the one word 
‘ teak h For years past, teak has been the watchword 
in India. It is what one might call a fool-proof wood, 
and its durability and adaptability soon made it 
famous throughout the world. With such a timber 
available in good quantities, Indian users looked no 
further for possible substitutes, imtil the inevitable 
began to happen, and supplies became more restricted, 
resulting in a very rapid rise of price. Then, at last, 
India began to look to the rest of her timbers, and 
although considerable progress has been made to date, 
it will be some years yet before she knows exactly 
what her resources in this direction are, and still more 
time will be required before the industrial world is 
satisfied that these other timbers will answer the 
purpose for which they are required. In addition to 
teak, such timbers as sal {Shorea robusta), deodar, 
cliir (Pinus longifoUa), sissoo (Dalhergia sissoo), and 
a few others, were used fairly extensively in those 
parts where they occurred, but beyond these, the 
commercial exploitation of the many hundreds ^ of 
other so-called Indian ‘ jungle woods ’ was a thing 
unknown.” 

The author divides this section into constructional 
woods, woods used in contact with the ground, woods 
used in contact with water, in boat- and ship -building 
(the best Burma teak known as ‘Admiralty Teak ’ 
still reigns supreme), Joinery and cabinet-making (a 
number of species are enumerated) ; cart- and carriage- 
making cooperage, packing cases, and various mis- 
cellaneous articles. A perusal of this chapter renders 
it evident that India could, and probably will, become 
entirely self-supporting in articles the raw material of 
which is timber, and that in the future the people will 
be weaned from the old ideas which confined utilisa- 
tion to teak, sal, deodar, and one or two others ; for 
this chapter shows that already a variety of other 
Indian timbers are being brought into use. 

Mr. Trotter is to be congratulated on a very valuable 
and useful piece of practical work which, du reste, is 
suitably illustrated. 


yi N important addition to our knowledge^ of de- 
-OL velopment in the Brachyura is contained in 
Hiroaki Aikawa’s recent work “ On Larval Forms 
of some Brachyura ” {i?ecorc^5 of Oceanographical 
Worhs in Japan, vol. 2, FTo. I ; 1929). The author 
has hatched out the young of twenty -four species of 
Japanese crabs, and from these first zoeas each genus 
can be quite easily recognised. 

Previous writers have used mainly the form of telson, 
presence or absence of spines on carapace, and the 
antennae, as diagnostic characters of crab zoese, and 
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those hitherto known can be classified by such char- 
acters, together with a knowledge of the number of 
zoeal stages . The present author gives prominence also 
to the chromatophores, giving them a foremost place. 
There is no doubt that these chromatophores are of 
importance ; the disadvantage in using them is their 
comparatively fieeting nature. Although Mr. Aika^wa 
states that the primary chromatophores (which alone 
are used) remain for a long time in preserved material, 
they undoubtedly do disappear eventually. Taken to- 
gether with the other characters, however, they are of 
considerable value. 

The system of classification given, based on the 
first zoeas only, is good, and shows that the Japanese 
crabs studied fit well into the usual scheme of 
classification. It is to be hoped that further study 
will be made of the later stages and megalop;©. A 
knowledge of these, together with number of zoeal 
stages, is much wanted. The Oxyrhyncha having 
been shown in all known forms (with a few doubtful 
exceptions) to have only two zoeal stages, necessarily 
develop much more quickly than the Brachyrhyiicha, 
and even in the first zoea this difference can be seen. 

The crabs described belong to various groups and 
families, most of the larvge being described for the 
first time, and the fii*st zoea is in many cases com- 
pared with those from other countries, fitting in well 
wdth previous observations. If such a study were to 
be made in ail parts of the world, we should have a 
real foundation on which to work in order to form a 
scheme of classification which would midoubtedly help 
the systematist, for no systematic work can be com- 
plete without the thorough knowledge of all larval 
stages. The paper is very well illustrated and is a 
welcome contribution to the literature on crustacean 
larvae. 


University and Educational Intelligence. 

Birmingham. — Dr. J. C4. Emanuel is to be invited 
to fill the vacancy in the joint professorship of medi- 
cine from the beginning of the summer term 1930. 

The following gifts have been received : £350 from 
the Distillers Company, Ltd., for a post-graduate re- 
search investigation in oil engineering ; £100 from the 
i^nglo -Persian Oil Company and £100 from the 
Institute of Automobile Engineers, for research in 
oil engineering ; mine rescue apparatus to the value 
of £210, from Messrs. Siebe, Gorman and Co. ; and a 
collection of modern safety lamps, to the approximate 
value of £77, from several firms, for the Mining Depart- 
ment. Mrs. Frankland has presented to the Chemistry 
Department a bronze relief portrait of Prof. P. F. 
Frankland, first professor of chemistry in the Uni- 
versity. 

The following resignations have been received : 
Mr, T. H. Turner (lecturer in metallurgy), Mr. L. P. 
Timmins (oil engineering), and Dr. W. C. O. Hill 
(anatomy). An additional assistant lecturer (Grade 
III.) is to be appointed in the Department of Geo- 
graphy. 

Edinburgh, — The Court has agreed to subscribe to 
the Students’ Hostel at Benmore, Argyllshire. This 
Hostel, which was formerly the Mansion House of Ben- 
more, has been presented to the Forestry Commission 
(Scotland) by Mr. Harry Younger, who had previously 
given the whole estate to the Commission. The 
house will be open to visiting students and members 
of scientific societies interested in sylviculture and 
botany from April 1 to Sept. 30 in each year. The 
policies, extending to 115 acres, including the gardens 
and arboretum, will be open to authorised visitors. 
In addition, the adjoining and neighboux’ing estates 
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of the Forestry Commission, extending to 36,000 
■acres, will be available of access for educational 

pui'poses. 

Leeds. — The Lhiiversity Coimcil has recorded ‘‘ its 
profoiind regret in the loss sustained by the death 
of Arthiir Greeiihow Liipton, the first Pro-Chancellor 
of the University. His long and continuous association 
witli the Yorkshire College and University — a con- 
nexion unbroken for 55 years — lent to his counsel a 
supreme value, and to his advice the wisdom born of 
experience. He had followed and accompanied every 
step in the growth of the Yorkshire College^ and its 
gradual development to University status. He pre- 
sided over the board of Governors of the College from 
, 1889 till 1904, and over the University Council from 
1904 till 1920. . . . The University acknowledges 
with pride that the distinguished j)lace and high 
standing which it now occupies in the public opinion 
of Yorkshire and the country are in large measure due 
to the character and ideals of its first Pro-Chan- 
cellor. . . 

London. — Dr. H. A. Harris has been aw'arded the 
William Julius Mickle Fellowship for 1930 in respect 
of research work (radiographic and histological) during 
the past five years in connexion wdth problems of 
growth ill man and animals. 

Dr. Francis Davies has been appointed, as from 
Aug. 1, to the University readership in anatomy 
tenable at King’s College. Dr. Davies was educated 
at University College, Cardiff, and continued his 
medical studies at University College Hospital, 
London. From 1924 until 1927 he was demonstrator, 
and since 1927 he has been senior demonstrator in 
anatomy at University College. 

Prof. L. T. Hogben has been appointed as from 
Aug. 1 to the University chair of social biology tenable 
at the London School of Economics. In 1912, Prof. 
Hogben entered Trinity College, Cambridge, with a 
major entrance scholarship, and in 1915 he obtained 
the Frank Smart Prize in zoology. From 1919 until 
1920 he was lecturer in zoology at Birkbeck College, 
and from 1920 until 1922 lecturer in the Depart- 
ment of Zoology and Huxleyan Curator at the 
Imperial College of Science. In 1922 he was Mac- 
kinnon Student of the Hoyal Society. He w^'as at 
the University of Edinburgh from 1923 imtil 1925 as 
lecturer in experimental physiology, and at McGill 
University from 1925 until 1927 as assistant pro- 
fessor of zoology. Since 1927 he has been professor 
of zoology in the University of Cape Town. 


Some attractive cinematograph displays of Empire 
films are being given at the Imperial Institute. During 
the present month, films dealing with various aspects of 
life in Africa, the West Indies, the Antarctic, Australia, 
and India, and a natural history film are being shown 
for successive periods. There are four sessions daily, 
except on Sundays, when there are two sessions. 
Admission is free but seats are reserved on application 
in wHting to the secretary of the Institute. 

The Foreign Work Committee of Leplay House is 
arranging to send a group of members and others 
to North Africa during the coming Easter vacation, 
under the leadership of Mr. E. M. Keith Ellerton, of 
the University of Liverpool. The route covered is 
Algiers to Biskra and Touggourt, then to Tunis via 
Timgad and Constantine. Another group will go to 
Brittany, making Carnac its centre, for archeological 
studies, and another to Holland. Those interested 
in field studies from the point of view of architecture, 
history, geography, mid sociology should apply to Miss 
Mai’gar’et Tatton, Director, Foreign Work Committee, 
Leplay House, 65 Belgrav© Road, S.W.l. 
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Historic Natural Events. 

Mar. II, 1669. Eruption of Etna. — One of the 
greatest eruptions of Etna, preceded by violent 
earthquakes for three days, began by the opening 
of a fissure nearly 12 miles long on the south side of 
the mountain. A new crater opened 8 miles w’-est of 
Acireale, the ashes from which formed the double 
cone now known as the Monti Rossi . The lava stream 
from the crater covered an area of about 40 sq. miles. 
It destroyed 14 villages, including Belpasso and 
Masealucia, invaded Catania, mounting over the wall 
60 ft. high, and finally reached the sea in a stream 
600 yards wdde and 40 feet deep. 

Mar. II, 1912. Darkness and Black Rain. — In the 
afternoon of Mar. 11 a severe thimderstorm took 
place in the east of Hampshire and the west of Sussex. 
A peculiar feature was the intense darkness that 
occurred near the centre of the storm. The sky was 
described as of inky blackness ; in other places the 
cloud was greenish yellow and dense fog was experi- 
enced. The rain which fell from this cloud was 
black like ink, and smelt slightly of tar. There 
seems little doubt that the blackness was actually 
due to London fog wdiich drifted southwards before 
a light wind until it reached the thunderstorm area,. 

Mar. 11-14, 1888. ‘The Great March Blizzard’. — 
This was the worst storm in the history of the eastern 
United States. An elliptical trough of low pressure 
moved eastward, with two intense centres ; the northern 
centre passed out over the Atlantic on Mar. 11, 
while the southern centre turned north-eastward and 
remained in the neighbourhood of Cape Cod from 
Mar. 12 to 14, gradually becoming less intense. On 
the western side of these two depressions intensely 
cold northerly winds blew with great force, the 
temperature being little above 0° F. in the interior 
of Comiecticut and New York, and the wind up to 
I 70 miles per hour. West of 72° W. the snowfall was 
excessive, and piled up in immense drifts. The 
average depth of undrifted snow exceeded four feet 
in parts of New' York State, and caused almost 
complete cessation for several days of railway traffic 
entering New York City. 

Mar. 13, 1252. Drought and Disease. — This great 
drought was associated with persistent north, north- 
east, or east winds. “ On the 13th day of March 
there began a sore drought, continuing a long time. 

. . . The grass was so burned up in pastures and 
meadows that if a man took some of it in his hands 
it straight fell to powder, and so cattle were starved 
for lack of meat. And because of the exceeding hot 
nights there was such abcmdanee of fleas, flies, and 
gnats that people were vexed and brought in ease to 
be weary of their lives. And herewith chanced many 
diseases, as sweats, agues, and other. In the harvest 
time fell there a great death and murrain amongst 
cattle, and especially in Norfolk, in the Fens, and 
other parts of the south. This infection was siieh 
that dogs and ravens feeding on the dead carrion, 
swelled straightway and died, so that the people 
durst eat no beef lest the flesh haply might be in- 
fected.” 

Mar. 13, 1523. Storm and Flood. — A severe 

thunderstorm accompanied by violent winds ])roke 
over Holland ; hailstones the size of lien’s eiggs foil. 

A dam burst at Sclmlkw^yk, causing great floods on 
the Leek from Schalkwyk to Le^\'({en. There were 
many thunderstorms throughout t he following summer. 

^Mar. 13, 1924. Sun Pillar. — A fine sun ])iilar was 
widely observed over southern and eastern Engiami, 
ineiuding London, and also in Ireland. At TuiTiham 
Green it was first seen' at 5.45 p.m., when it formed 
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a whitish vertical streak equal in width to the sun 
and reaching up to 5° above it. The sun’s disc was 
strangely distorted before it disappeared at 5.49j 
and the pillar remained visible until 6.9. At Golders 
Green at 5.30 it came out of the sun’s disc like a tree 
trunk, red-orange in colour, turning to gold and then 
becoming whiter. Other observers described it as 
blood-red, apricot, or rose pink streaked with primrose 
yellow, but all agreed on its extreme beauty. Some 
experienced observers estimated the height as 30°, 
though sun pillars exceeding 15° are exceedingly rare. 

Mar. 15, 1889. Hurricane at Samoa. — On Mar. 15 
the harbour of Apia, Samoa, was crowded by seven 
warships, one British, three American and three 
German, all of which had been sent there because of 
the strained political situation, as well as two merchant 
ships and two schooners. On the afternoon of that 
day the island was struck by a violent hurricane 
from north -north-east (the harbour opens to the north), 
and all the vessels were either sunk or driven ashore 
with the exception of H.M.S. Calliope^ which was 
able to steam out of the harbour. 

Mar. 15, 1929. Floods in Alabama.— As a result 
of heavy rain at the end of February and early in 
March, the valleys of the Choctawhatchee and 
Escambra Rivers in Alabama were already saturated 
with water, when on Mar. 13-15 further heavy rains 
fell over the district, reaching 29*6 inches in three 
days at Elba, of which 20 inches fell on Mar. 15. 
(This amount is partly estimated, as the rain-gauge 
was carried away by the floods after 14 inches had 
been recorded.) The towns of Elba and Brewton, at 
the junctions of rivers, were flooded to a depth of 
more than 10 feet in places, and great damage was 
done, estimated at nearly five million dollars. Owing 
to the flood warnings, no lives were lost. 


Societies and Academies, 

Cambbidge. 

Philosophical Society, Jan. 27.— A. F. H. Ward : A 
microcalorimeter. A microcalorimeter was described 
accurate to 0*0005 cal. The system liberating the 
heat fits closely inside a copper tube contained in a 
Dewar flask. A series of iron-constantan thermo- 
couples has one set of Junctions making good thermal 
contact with the tube and the others in a brass ring 
outside, kept in a thermostat. They are connected 
to a sensitive moving- coil galvanometer. The Tian 
multiple walled thermostat is used— three concentric 
thick copper cylinders, insulated with kapok, the 
inner containing water. The temperature of the 
outer cylinder is controlled with a mercury regulator, 
and the insulating layers cut down temperature 
variations so that the inner vessel is constant to less 
than 1/500,000 0°. 

■ ■ ;PABISv ' . . .. 

Academy of Sciences, Jan. 27.— The president 
announced the death of General Sober t. — L. Cayeux : 
The existence of tw^o groups of AIg?e with the structure 
preserved in the ' schisto -limestone system ’ of the 
French Congo. There is ground for supposing that, 
in the oolitic complex of the limestone schists of the 
French Congo, certain limestones of oolitic appearance 
are petrified Algae. — Charles Nicolle, Paul Durand, and 
Ernest Conseil ; Preventive vaccination against plague 
pneumonia by the respiratory tract. In addition to 
the usual injection of dead plague bacilli, a method 
of inhaling a suspension .of the sermn as a spray w^as 
tried. 866 cases were treated, and less than 1 per 
cent died of the plague. — Serge Bernstein : A class 
of polynomials of minimum deviation.— Louis Roy : 
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The fundamental equation of shock weaves on elastic 
surfaces. — G. Friedel and R. Weil : The influence of 
the s^unmetry of the medium on the symmetry of the 
crystalline forms. — Auguste Lumiere and Mlle.^ Anna 
Malespine : The impeding influence of gestation on 
the Arthus phenomenon. — Alexandre Ostrowski : 

Some generalisations of the Euler product JI(1 -f 

X' = 0 

S. Stoilov ; The topological character of a theorem on 
the meromorph functions. — W, Bfecka and J . Gueroni- 
mus : An inequality for monotone polynomials. — 
Henri Eyraud : The summation of divergent integrals 
in the theory of spectra. — M. A. Andronow^ and A. 
Witt : The mathematical theory of auto -oscillations. 
— F. Campus : The mean fibre of large hyperstatic ' 
arches.- — Maurice Lambrey : The influence of foreign 
gases on the absorption spectrum of nitric oxide. — 
Felix Ehrenhaft : Magnetophotophoresis and eiectro- 
photophoresis, A description of^ the phenoinena 
observed when siibmicroscopic particles are examined 
under the microscope in a powerful magnetic field 
and in an electric field. — ^J. J. Trillat : The structure 
of gelatine. The results of an X-ray study of films 
of gelatine. — ^Jean Dalsace, M. Gory, and Nernours- 
Auguste : An attempt on the radiographic visibility 
of the kidney. Intra-arterial injection of lipiodol,. 
which is not toxic to the animal, brings out anatomical 
details in radiographs, especially in the kidney and 
suprarenal capsules. — Decombe : The passage from 
the jS-ketonic esters to the ^-amino esters. The re- 
duction of the azines or oximes of the /3-ketonic 
esters by the usual reducing agents does not give the 
amino esters, as might have been expected : the 
reduction of the acetyihydrazones or benzoylhydra- 
zones of these esters, however, gives the amino esters 
with fair yields. — L. Haskelberg : Researches on the 
preparation of the glycerol esters of the amino acids. 
— Augustin Boutaric and Mile. Madeleine Roy : Re- 
searches on the sedimentation of suspensions of clay . 
The results described are in general agreement with 
those obtained by Dubrisay. — H. Besaire and Mile. 
E. Basse : New stratigraphical and palseontological 
observations on the upper Cretaceous of the provinco 
of Maintirano (west of Madagascar). — Ch. Brioux and 
Edg. Jouis ; The correlation between the fineness and 
the solubility in carbonic acid of powdered lime- 
stones, and their neutralising action on acid soils. 
The availability for agricultural purposes of powdered 
limestone is shown to depend on its state of division. 
The neutralising action in the soil is in direct relation 
with the rate of solution in solutions of carbon dioxide. 
A commercial method of valuation based on these 
facts is suggested.— P. Chevey : Various rhythms 
other than thermal rhythms capable of marking the 
scales of fishes of the iiitertropical zone. — E. Kohn- 
Abrest, Mile. Helene Villard, and L. Capus : The 
presence of thiocyanates in the human organism. 
The post-mortem transformation of veronal, dial, 
gardenal into cyanogen compounds. Conseq^uences 
in toxicology. It is known that hydrocyanic acid 
under the influence of putrefaction can be partially 
converted into thiocyanic acid, and the presence^ of 
the latter is frequently the only proof of poisoning 
by a cyanogen compound. Human viscera, even 
after much putrefaction, are normally free from 
thiocyanates, but after the administration of veronal, 
dial, or gardenal, appreciable quantities of thio- 
cyanates can be found. These new facts must be 
taken into account by toxicologists. 

Copenhagen. 

Royal Danish Academy of Science and Letters, 
]^ov. 15. — Elis Stromgren : Continued researches on 
the restricted problem of three bodies. Continued 
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researches on asym|:)totic solutions in the restricted 
problem of three bodies have led to the discovery of 
a whole system of hitherto unknown classes of periodic 
orbits . 

iSTov, 29, — Harald Bohr : (1) On integral functions. 
General solution of a problem proposed by Borel. — 
(2) On analytic, almost periodic, functions. — C. Wesen- 
berg-Lund : Contributions to the biology of the Roti- 
fera (2). Deals mainly with the sexual biology of the 
Pmtifera, studied for several years in a series of ponds 
in the northern part of Seeland. — Ojvind Winge: 
Sex -determination in the Cyprinodont Lebistes reticu- 
latus. In Lebistes, individuals with two X-chromo- 
somes are generally females and X Y -individuals are 
males. As an exception XX-males are produced, 
owing to genes, outside the D-ehromosome, pulling 
in male direction. This observation explains to a 
certain degree the peculiar disagreement between the 
sex-determination in Lebistes and the closely allied 
genus PlatypoeciluSj where the males have XX and 
the females X F chromosomes. 

Rome. 

Royal National Academy of the Lincei, Nov. 3. — 
C. Foa and A. Peroni : First attempts to register 
action currents of the acoustic nerve. — P. Tortorici : 
The principle of the arithmetic mean. — A. M. Bedarida: 
The theory of ideals of a finite algebraic body (4). — 
I. Todros : Projective-differential investigations on 
pairs of plane lines or of surfaces. — E. Gugino : The 
validity and extension of the theory of maximum 
effort.-— G. Supino : Certain integral properties of cubic 
expansion. For certain investigations to be published 
shortly, use has been made of the following integral 
relations concerning the cubic expansion 6 of "an elastic 
solid S subjected to external forces in ecj[uilibrium 
acting only on its surface a : 

0) 

(2) S 

With these as starting-point, it is shown that, if a | 
system of forces in equilibrium (with components P^, 
Py, Pg) acts on a single plane zone o-, of an elastic solid, 
the total cubic expansion caused in the solid by these 
forces is zero. — E. Raimondi : The dynamic effect of 
a translatory- circulatory current investing a thin 
cylinder in the neighbourhood of an indefinite plane 
wall.— G. Wataghin : An application of relativity to 
quantum mechanics. The principal differential equa- 
tions used in quantum mechanics and in the theory 
of relativity may be derived from a single variational 
principle.— M. Merola : The variability of Y Canes 
Venatici.— P. Tortorici : New determination of the 
local deviation in latitude and in longitude at the 
Astronomical Observatory of Palermo. — F. Scandone : 

The Hall effect with extended electrodes (3). L. 

Mascarelli and D. Gatti : Contribution to the know- 
ledge of diphenyl and of its derivatives (5). To obtain 
derivatives of diphenyl, use has been made of various 
methods which serve to prepare the corresponding 
derivatives of benzene. — O. Cantoni : Investigations 
on the supposed existence of pulmonary lipo-dieresis. 

results, obtained under various con- 
ditions, fail to confirm the hypothesis of pulmonary 
lipo-dieresis. 

, Vienna. 

Academy of Sciences, Nov. 28.— M. Beier : Zoo- 
logical expedition to the Ionian Islands and the 
Peloponnesus (6). Fishes worked out by M. Holly.™ 

E. Schweidler : The disintegration constant of radium 
D.— H. Hornich : The complete independence of 
Menger s axioms of dimension.— F. Morton : Measure- 
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ments of brightness with grey -wedge photometers on a 
sea voyage from Europe to Guatemala and in Guate- 
mala, 1928-29. The exposed strips of photometer 
paiDer wrapped in tinfoil were sent back every four 
weeks to the observatory at Davos-Platz for develop- 
ment. The values found for insolation were less than 
those at Davos. 

Dec. 5. — A. Kohler : Geological and petrographical 
investigations into the deeper rocks of the Lower 
Austrian Waldviertel and its boundary regions (1). — 
A. Kohler : Chemical analysis of the hornstone rock of 
Niederndorf near Erlauf, Lower Austria. — M. Beier : 

^ Zoological expedition to the Ionian Islands and the 
Peloponnesus (7). Ixides worked out by P. Schulze. 
— A. Zinke and R. Wen gen : Perylene and its deriva- 
tives (28). — K. Ehrenberg : A remarkable bear’s skull 
from the Barenhohie near Winden in Burgenland. — 
G. T. Why burn : The sum of regular curves. 

Dee. 12. — F. Becke : The systematics and nomen- 
clature of the 32 symmetry classes of crystals. The 
German mineralogical society discussed this matter 
in Duisburg in 1 926 and in Breslau in 1 927. F. Becke, 
E. Schiebold, and F. Rimie expressed themselves in 
lectures at Breslau, and F. Rinne has put his proposals 
in final form in 1929 in Vol. 50 of the Abhandlungen 
of the Saxon Academy. — W. Schmidt and P. Leh- 
mann : Experiments on the ‘ breathing ’ of soil. 
Under oscillations of atmospheric pressui’e the air in 
the soil is movable. — A. Dadieu and K. W. F. Kohl- 
rausch : The Raman spectrum of organic substances. 
Various substances were tried, esters and salts of 
acetic acid, derivatives of benzol. The acetone line 
X3008 was not verified. — K. Przibram : Remarks on 
natural blue rock-salt. There may be layers in the 
crystals corresponding to cubic and other layers 
corresponding to rhombic -dodecahedral surfaces. 
Secondary recrystallisation is a possibility. — G. 
Schaum : Communication of the Radium Institute 
No. 245a. Action of /3- and y-rays on electrolytic 
solutions. A capillary tube with 30 mgm. radium 
was submerged in a concentrated solution of silver 
nitrate for two months. A grey precipitate formed. 

Jan. 16. — L. Moser, K. Neumayer, and K. Winter : 
Determination and separation of rare metals from other 
metals (19). New methods for the separation of 
titanium from other elements. Tetra valent titanium 
can be precipitated in sulphuric acid solution by means 
of tannic acid and antipyrine. — A. Kailan and A. 
Ostermann : Velocity of esterification with ethyl- 
alcoholic, ethylene-glycolic, and glyceric -hydrochlonc 
acid.— H. R. v. Gaertner : Geology of the Central 
Carnic Alps. A great number of new fossil finds in 
Silurian, Devonian, and Carboniferous strata, including 
graptoliths and trilobites in upper Silurian and cepiia- 
lopods in upper Devonian. — ^J. Schaffer : Change of 
function in gland organs of the skin. The shrew- 
mouse has skin-glands commonly called sweat-glands 
but secreting fat and albumen with a characteristic 
smell ; more probably these are scent or trail glands. 
The water-shrew has glands that swell in the breeding 
season, so also the sebaceous glands of the gemse. The 
secretion in the gland-bag of the badger seems to 
change from youth to age.— M. Glaessner : The danic 
stage in the Cosau basin. Conglomerates in the 
Salzkammergut.— R. Ebner and colleagues : Hymen- 
optera from Palestine and Syria (Zoological expedi- 
tion, 1928). — "P. Esben-Petersen : Neuroptera (F. 
Werner’s zoological expedition to the Anglo -Egyptian 
Sudan, 1914). — F. Werner : Scientific results of a 
zoological expedition to western Algeria and Morocco 
(3).— J., Hoffmann : Communication of the Radiinn 
Institute (246). Behpfiour of ultramarine and of 
some natural and artificial silicates towards radium 
rays. — K. Menger : Sketch of a new theory of measure. 
Axioms' of dimension and measure. ' 
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Official Publications Received. 

British. 

Paleontologiese Navorsiiig van die Nasionale Museum, Bloemfontein. 
Oeel 1, Eerste Stuk : Die Krytfauna van Soeloeland. 1: Trigoniidae. 
Deur Dr. Ir. E. C. N. Van Hoepen. Pp. 3S-f7 plates. (Bloemfontein.) 

Ministry of Agriculture and Fisheries. Miscellaneous Publications. 
No. 70 : Report on the Occurrence of Fungus, Bacterial and Allied .Dis- 
eases of Crops in England and Wales for the Years 1925, 1926 and 1927. 
Pp. 75 -f- 2 plates. (London : H.M. Stationery Office.) 3s. 6d. net. 

The University of Manchester : The Manchester Museum. Museum 
Publication 97: Report for the Year 1928-29. Pp. 26-1-2 plates. (Man- 
chester.) 6£^. net. 

Air Ministry : Aeronautical Research Committee. Reports and Memo- 
randa. No. 1250 : Reports and Memoranda of the Aeronautical Research 
Committee published between 1st August 1928 and 31st August 1929. 
Pp. 7. GcZ. net. No. 1222 (M. 62) : High Frequency Fatigue. By G. F. 
Jenkiii and G. D. Lehmann. (B.F. 219.) Pp. 34. Is. 6d. net. (London : 
H.M. Stationery Office.) 

Leeds University. Report to the Worsliipful Company of Clothworkers 
of the City of London of the Advisory Committee on the Departments 
of Textile Industries and Colour Chemistry and Dyeing, during the 
Session 1928-29. Pp. 14. (Leeds.) 

University of Leeds : Clothworkers’ Departments. Report of the Work 
done under the Research Scheme established in 1928 with the aid of a 
Special Grant from the Worshipful Company of Clothworkers, Session 
192S-29. Pp. 16. (Leeds.) 

The Dioptric Review : the Transactions of the British Optical Associa- 
tion. Edited by John H. Siitclitfe. Vol. 32, No. 2, February. Pp. 36-83. 
(London.) 

Report on the Second Imperial Mycological Conference, 1929, Pp. 42. 
(London : H.M. Stationery Office.) Is. 6d. net. 

University College of Wales, Aberystwyth ; Welsh Plant Breeding 
Station. E.xperiments to test the Yield and other Properties of various 
Species and Strains of Herbage Plants under Different Methods of Manage- 
ment. By R. G. Stapledon and William Davies. (Series , H, No. 10, 
Seasons 1923-28.) Pp. 42. (Aberystwyth.) 35. Od. 

Air Ministry : Aeronautical Research Committee. Reports and Memo- 
randa. No. 1251 : Some Early Model Experiments on Devices for Improv- 
ing Lateral Control near the Stall. By H. B. Irving and A. S. Batson. 
Pp. 5-j~7 plates. (London: H.M. Stationery Office.) Is. net. 

The National Institute of Agricultural ‘Botany. Tenth Report and 
Accounts, 1928-29. Pp. 22. (Cambridge.) 

The Journal of the Royal Horticultural Society. Edited by F. J. 
Chittenden. Vol. 55, Part 1, January. Pp. 167-t-lxxv-k43 plates. 
(London.) Is. 6d. 

Foreign. 

Publications of the Kapteyn Astronomical Laboratory at Groningen. 
No. 43 : Distribution of Stars according to Apparent Magnitude, Galactic 
Latitude and Galactic Longitude. By Prof. Dr. P. J. Van Rhijn. Pp. 
ii-j-104. No. 44: Photovisual Magnitudes for the Selected Areas at 
S- -f 75®, derived from Plates taken at the Leander McCormick Observa- 
tory by H. L. Alden and P. van de Kamp. Discussed by Prof. Dr. P. J. 
Van Rhijn and B. J. Bok, Pp. ii-|-19. (Groningen: Hoitsema Bros.) 

Ministero delT Aeronautico, Aviazione civile e Traffieo aereo. Annali 
deir Ufficio presagi. Vol. 2. Pp. 202 -f 4 tavole. (Roma.) 

Collection des travaux chimiques de Tchecoslovaquie. Redigee et 
ptibliee par E. Votocek et J. Heyrovsky. Aimee 2, No. 1, Janvier. Pp. 
61. (Prague : Regia Societas Seientiarum Bohemica.) 

Statens Skogsforsoksanstalt. Meddelanden, Hafte 25. Pp. iii-f3l7. 
7.00 kr. Exkiirsionsledare, 13a: Fiihrer der Exkursionen des Inter- 
nationalen Kongresses Forstlicher Versuchsanstalten, Stockholm, 1929. 
Pp. 97 -{-59. Flygblad, No. 30: SkogstrMens Fruktsattning ar 1928. Av 
L, Tiren. Pp. 19. (Stockholm : Centraltryckeriet.) 

Agricultural Experiment Station of the Rhode Island State College. 
Bulletin 222 : The Production of Gas by Salmonella pullorum, IL By John 
C. Weldin and Helen 3. Weaver. Pp. 25. (Kingston, R.I.) 

U.S. Department of Agriculture. Farmers’ Bulletin No. 1612: Propa- 
gation of Aquatic Game Birds. By W. L. McAtee. Pp. ii-4'41. 10 cents. 
Farmers’ Bulletin No. 1613 : Propagation of Upland Game Birds. By 
W. L. McAtee, Pp, ii-f 61. 10 cents. (Washington, D.C. : Government 
PrintingOffice.) 

The Science Reports of the Tohoku Imperial University, Sendai, Japan. 
First Series (Mathematics, Physics, Chemistry), Vol. 18, No. 4. Pp. 419- 
579. (Tokyo and Sendai : Manizen Co., Ltd.) 


Catalogues. 

Catalogue of Second-hand Books, including the IJbraries of the late 
H. V. Maenaghten and R. D. Hicks; with Books from other Libraries 
recently Purchased. (No. 341.) Pp. 90. (Cambridge: W. Heffer and 
Sons, Ltd.) 

Scarce and Interesting Old Books : First Editions, Americana, Old 
■Novels, Early Law Books. (No. 28.) Pp. 90. (Newcastle-on-Tyne : 
William H. Robinson.) 

Oatalogue de livres anciens et modernes, rares ou curieux, relatifs a 
I’Orient. (No. 12.) Pp. 277-362. (Paris : Libr. Adrien-Maisonneuve.) 


Diary of Societies. 

FRIDA Y, March 7. 

Royal Society op Medicine (Otology Section), at 10.30 a. m.—G. J. 
Jenkins, Dr. J. S. Fraser, and E. B. Barnes : Discussion on Malignant 
Disease of the Ear. 

Royal College of Surgeons of England, at 2.45.— T. B. Layton: 
Demonstration of Tlie Rhinological Anatomy of the Naso-frontal Duct 
and the Hiatus Semilunaris. 

Andersonian Chemical Society (at Royal Technical College, Glasgow), 
at 3.15. — Dr. Gumming: Lignin. 
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Royal Society of Arts (Indian Meeting), at 4.30. 

Royal Astronomical Socusty (Geophysical Discussion), at 4.30. — The 
History of Mountairi.s. Opener: Dr. Harold Jeffreys. 

Royal Society of Medicine (Laryngology Section), at 5. 

Institution of Mechanical Engineers, at 6. — L. W. Schuster: The 
Strength and Design of B’usion Welds for Unfired Pressure Vessels. 
Society of Chemical Industry (Manchester Section) (at Engineers’ 
Club, Manchester), at 7.— Dr. F. L. Pyrnaii : Pine Chemicals. 
Institution of Electrical Engineers (Meter and Instrument Section), 
at 7. — A. E. Moore and W. T. Slater: An Investigation of the 
Frequency Variation.^ in Induction Watt-hour Meters, 

Royal Photographic Society of Great Britain (Pictorial Group- 
Annual General Meeting), at 7. 

North-East Coast Institution of Engineers and Shipbuilders 
(Informal Meeting) (at Bolbec Hall, Newcastle-upon-Tyne), at 7.15. — 
W. D. Horsley and others: Discussion on The Effect of the Use of 
Electricity in Workshops on Efficiency and Costs. 

Junior Institution of Engineers, at 7.30. — Lt.-Gol. G. J. Hartley : 
Chile and Engineering in Chile. 

Institute of Metals (London Local Section) (at 83 Pall Mall), at 7.30.— 
A. Coad Pryor: The Manufacture of Glass and .some of its more 
Interesting Propertie.s, 

Geologists’ Association (at University College), at 7.30. — Dr. A. E. 
Trueman : The Lower Lias (Bucklandi Zone) of Nash Point, Glamorgan. 
—A. A. Fitch : The Geology of Btchingham and Robert.s bridge, Sussex. 
— G. S. Sweeting: The Geological Structure of the Ashburnham, 
Battle and Crowhiirst Districts, Sussex, with Notes on the Wealden 
Iron Ore. 

Royal Society of Medicine (Anresthetics Section), at 8.30.— Dr. C. 
Donald : Spinal Analgesia with Spinocain.— Dr, H. Jones ; Percain 
‘ Ciba ’, a New Regional and Spinal Analgesic, with Special Reference 
to High Thoracic Nerve-root (Splanchnic) Block. 

Royal Institution of Great Britain, at 9.— Dr. C. Tate Regan : Angler 
Fishes. 

Society of Chemical Industry (Chemical Engineering Group) (jointly 
with Glasgow Section) (at Institution of Engineers and Shipbuilders, 
Gla.sgow).— J. S. F. Gard and R. F. Robinson: The Insulation of 
Heated and Cooled Surface.s. 

Oxford University Junior Scientific Club.— Prof. C. B. Ingles: The 
Constr-uction of a Great Suspension Bridge. 

SATURDAY, March S. 

Institution of Municipal and County Engineers (Annual District 
Meeting) (at Lecture Hall, Taunton) at 11 a.m. 

Royal Institution of Great Britain, at 3.— Sir Ernest Rutherford: 

Atomic Nuclei and their Structure (1). 

British Psychological Society (General Meeting) (at Bedford College), 
at .3.30.— Dr. V, Hazlitt : Children’s Thought. — Miss A. M. Jenkin : 
Imagery and Learning. 

British Association of Managers of Textile Works (at Manchester 
Athemeum), at 6.30.— F. Nasmith: The Increasing Use of Cotton 
Fabrics for Industrial Purposes. 

MONDAY, Mapxu 10. 

Royal College of Surgeons of England, at 5.— 0. E. Shattock : 

Demonstration of Affections of Joints. 

King’s College Engineering Society, at 5.15.— A. H. S. Oddy: 
Pulverised Fuel. 

Royal Aeronautical Society (jointly with Institute of Transport) (at 
Royal Society of Arts), at 6.S0.— Herr Wronsky : Air Transport. 
Institution of Automobile Engineers (Birmingham Centre) (at Queen Is 
Hotel, Birmingham), at 7. — W. H. Goddard : The Mercedes-Benz 
Diesel Engine. 

Institution of Electrical Engineers (North-Eastern Centre) (at Arm- 
strong College, Newcastle-upon-Tyne), at 7. 

Institution of Heating and Ventilating Engineers (Associate Members’ 
and Graduates’ Section) (at Borough Polytechnic), at 7.— L. J. Fowler : 
Some District Heating Systems. 

Institute of Metals (Scottish Local Section) (at 39 Elmbank Cre.scent, 
Glasgow), at 7. 30. —Annual General Meeting. 

Medical Society op London, at 8. — Dr. J. W. McNee and others : Dis- 
cussion on Cardiac Infarction. 

Surveyors’ Institution, at S. — Sir Harry Haw'ard : Recent Develop- 
ments in Electricity Supply in Great Britain, with Special Reference 
to Rural Electrification. 

Royal Geographical Society (at iEolian Hall), at S.30.— F. Kingdon 
Ward : The Eastern Gate to India. 

Institution or Electrical Engineers (Western Centre) (at Bristol). 
TUESDAY, March 11. 

Royal Institution of Great Britain, at 5.15.— Dr. C. Singer ; The 
Passage from Mediteval to Modern Science (1): Science in the Middle 
Ages. 

Institution of Civil Engineers, at 6. — H. D. Smith : Reconstruction of 
Liskeard Viaduct, and Scheme for Reconstruction of the Approach 
Spans of the Royal Albert Bridge, Saltash.— F. Gibbons : Reconstruc- 
tion of Approach Spans, Royal Albert Bridge, Saltash. — J. Alexander: 
Reconstruction of Kent and Leven Viaducts, Furness Section of the 
London, Midland and Scottish Railway. 

Institute of Marine Engineers, at 6.30. — A. T. Wall : The Advantages 
to the Shipowner of Closer Co-operation between the Naval Architect 
and the Marine Engineer. 

Institution of Electrical Engineers (Scottish Centre) (at North 
British Station Hotel, Edinburgh), at 7.— Oapt. P. P. Eckersley : Broad- 
casting by Electric Waves (Faraday Lecture). 

Royal Photographic Society of Great Beit.ain, at 7. — Annual General 
Meeting. 

Institute op British Foundrymen (Lancashire Branch — Burnley Section) 
(at Municipal College, Burnley), at 7. 15, —A. Sutcliffe: Jobbing Castings. 
Institution of Automobile Engineers (Coventry Centre) (at King’s 
Head Hotel, Coventry), at 7.30.— Capt. J. S. Irving: Problems 
Encountered in the Design of the Goldm Arrow. 
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Manchester College of Technology Textile Society (at Manchester), 
at 7.30.— J. Innes : Artificial Silk Manufacture. 

Quekett Migbosgopigal Club (at 11 Ghandos Street, W.l), at 7.30.— Prof. 

R. R. Gates : Vegetation and Man in the Canadian Arctic. 

Eugenics Society (at Linnean, Society), at 8.— W. A. Appleton and others : 
Discussion on Unemployment. 

Deicestek tiiTEEAEY AND PHILOSOPHICAL SOCIETY (Chemical Section) (at 
Museum, Leicester), at 8. — Discussion on The Profession of Chemistry. 
Royal Society or Medicine (Psychiatry Section) (jointly with British 
Psychological Society), at 8.30.— Discussion on The Role of Psycho- 
therapy in the Treatment of Psychoses. 

Pharmaceutical Society, at 8.30.— Prof. B. V. Wheeler: Tlie Chemistry 
of Coal. 

WEDNESDAY, March 12. 

Geological Society op London, at 5.30.— R. W. Pocock : The Age of 
the Midland Basalts.— Dr. T. Robertson : The Origin of the “Etruria 
Marl 

Institution of Civil Engineers (Informal Meeting), at 6.— F. M. G. 

Da-Flat-Taylor : Ijand-Reclamation IVork. 

Society of Chemical Indu.stry (Newcastle Section) (Annual Meeting) 
(at Armstrong College, Newcastle-upon-Tyne), at 7.30.— J. A. Reavell : 
Some New Aspects of Evaporation. 

Boyal Society of Arts, at 8. — Prof. G. Elliot Smith : The Human Brain. 
Oxford University Junior Scientific Club.— Dr. G. Wachsmuth : 
Cosmic Formative Forces in Barth and Man. 


THURSDAY, March 13. 

Royal Society, at 4.30.— V. B. Wigglesvvorth : A Tlieory of Tracheal 
Respiration in Insects,— H. Raistrick and others: Studies in the 
Biochemistry of the Lower Fungi. 

Lonbon Mathematical Society (at Royal Astronomical Society), at 6. 
— W. N. Bailey : Some Classes of Functions which are their own 
Reciprocals in the Fourier-Bessel Integral Transform.— E. T. Davies: 
The Equations of Gau.s.s and Godazzi for Spaces with Torsion.— D, E. 
Littlewood : (a) Algebras in which the Equation px — xp-l has a 
Solution ; (6) Identical Relations Satisfied in an Algebra.— Prof. L. J. 
Mordell : (a) The Beta Functions Arising from Quadratic Forms of 
which^ the Real Parts are Definite or Indefinite Forms, and their 
Functional Equations ; (&) Note on Kapteyn’s and Bateman’s Integrals 
Involving Bessel Functions.— V. Naylor : Euler’s Method of Summation. 
Royal Institution of Great Britain, at 5.15.— J. B. S. Haldane : Some 
Problems of Genetics. 

Society of Chemical Industry (LiverpoolSection, jointly with Imstitute 
of Chemistry— Liverpool and North-West Section), (at Liverpool Uni- 
versity), at 6.— W. Doran : Odour and Chemical Constitution. 
Child-Study Society (at Royal Sanitary Institute), at 6.— R. A. Raven : 

The New Prospect for our Adolescents : Some Reflections. 

Institution of Electrical Engineers, at G.— H. A. Humphrey, D. M. 
Buist, and J. W. Bansall : The Imperial Chemical Industries Limited’s 
Steam and Electric Powder Plant at Billingham. 

Institute of Marine Engineers (Junior Section), at 6.30.— Bngr. -Lieut. - 
Cornr. H. S. Humphreys : Marine Boilers : Their Troubles and Main- 
tenance, 

Royal Photographic Society of Great Britain (Colour Group- 
Annual General Meeting), at 7. 

Institution of Electrical Engineers (Dundee Sub-Centre) (at Uni- 
versity College, Dundee), at 7.30. 

Optical Society (at Imperial College of Science and Technology), at 
7.S0.— T. Smith: Imagery Around a Skew Ray. Part 1. Conjugate 
Points. Part 11. Fourth Order Matrices for Skew Pencils. Part III. 
Sixth Order Matrices for Skew Pencils.— Prof. R. A. Sampson: The 
Purpose and Design of the New Equipment at the Royal Observatory, 
Edinburgh.— Adam Hilger, Ltd. : A Description of the Stellar Spectro- 
graph for the 36" Reflector at the Royal Observatory, Edinburgh.— Sir 
Howard Grubb, Parsons and Co. : A Description of the 36" Reflector at 
the Royal Observatory, Edinburgh. 

Institution of Automobile Engineers (Plymouth Centre) (at Devon- 
port Technical College), at 8. — Capt. L. W. Johnson : The In.spection 
of Metals and their Alloys. 

Royal Society of Medicine (Neurology Section), at 8.30.— Discussion 
on Injuries to the Brachial Plexus. 

North-East Coast Institution of Engineers and Shipbuilders (Tees- 
side Branch). — A. Herbert, Ltd. : Films of The Age of Speed, and The 
30th part of a Hair. 

FRIDAY, March 14. 

Biochemical Society (Annual General Meeting) (in Department of 
Physiology and Biochemistry, University College), at 3. — R. A. 
McCanee and K. Madders: The Comparative Rate.s of Absorption of 
Certain Sugars from the Human Intestine.— A. Hunter and J, A. 
Dauphinee : The Rate of Liberation of Arginine in the Tryptic Diges- 
tion of Proteins. — Prof. A. Harden and M. G. Macfarlane : Fermenta- 
tion by Yeast Preparations.— G. F. Marrian and P. F. Marrian : Micro- 
determinations of Hydroxyl Groups by Grignard’s Reagent— G. F. 
Marrian ; (d) Further Observations on the Alcohol Isolated from the 
Urine of Pregnancy ; (6) An Improved Method for the Preparation of 
(Estrin. The Isolation of Active Crystalline Material from Urine.— 

B. Ahmad and Dr. J. G. Drummond : Observations on the Relation of 
Carotene to Vitamin A. — L. F. Hewitt: Oxidation-reduction Potentials 
of Cultures of Hiemolytic Streptococci.— C. A. Ashford : The Phosphorus 
Distribution in Blood during Hypervitaniinosis. — R. A. Morton, 1. M. 
Heilbron, and A. Thompson ; Some Further Observations on Vitamin A. 

— R. A. Morton and I. M; Heilbron : A Note on the Vitamin A of 
Butter.— T, Moore : The Conversion of Carotene to Vitamin A in vivo. 

— F, Dickens : The Preparation and Properties of an Active Principle 
from the Urineiof Pregnancy.— K. H, Coward, Iv. M. Key, R. Moi-gan, 
and F. J. Dyer : Variation in Vitamin A Assay. 

Royal Society of Medicine (Ophthalmology Section) (at Guy’s 
Hospital), at 6.— Clinical Meeting. . 

Royal College op Surgeons of England, at 5.— Sir Frank Oolyer ; 

Demonstration of John Hunter’s Specimens of the Teeth. 

Physical Society (at Imperial College of Science and Technology^ at 5. 
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Malacological Society of London (at Linnean Society), at 6. 

Royal Meteorological Society (jointly with Royal Aeronautical 
Society) (at Institution of Electrical Engineers), at 6.30.— Dr. F, 
Nansen : The Aims and Objects of the Aeroaretic. 

Society of Chemical Industry (Glasgow Section) (Annual Business 
Meeting), at 6.45. 

Institution of Mechanical Engineers (Informal Meeting), at 7.— Ex- 
hibition of Industrial Kinematograph Films. 

Junior Institution of Engineers, at 7.30. — "W. A. Sallis: An outline 
of Siemen’s No, 60 Telephone Switching equipment. 

Institute of Metals (Sheffield Local Section) (at Sheffield University), 
at 7.30.— A. G. Lobley : Electric Pleat Treatment Furnaces. 

Royal Institution of Great Britain, at 9. — Prof. G. Elliot Smith: 
New Light on Vision. 

Institute of Rubber Technologists (at Manchester Cafe, Ltd., Man- 
chester).— G. F. Thomson : Colours used in the Rubber Industry. 

SATURDAY, March 15. 

- Royal Institution of Gre.\t Britain, at 3. — Sir Ernest Rutherford : 

Atomic Nuclei and their Structure (2). 

Physiological Society (at University College). —Annual General 
Meeting. 

Royal Irish Academy (Dublin). 

PUBLIC LECTURES. 

SATURDAY, March 8. 

Horniman Museum (Forest Hill), at 3.30. — Prof. J. R. Ainsworth Davis : 
Casting Life in New Moulds. 

MONDAY, March 10. 

Birkbeck College, at 5.30. — Prof. V. M. Goldschmidt: Chemical Geo- 
logy. (Succeeding Lecture on Mar. 11.) 

I University College, at 5. SO. —Prof. E. J. Salisbury : Concerning The 
Study of Plants. 

TUESDAY, March 11. 

Uni^^rsitv College, at 6. — Prof. J. C. Brash : The Growth and 
Developmental Mechanics of Bone. (Succeeding Lecture on Mar. 18.) 
King’s College, at 5.30— Prof. J. H. Miiirhead : Prospect and Retrospect 
in British Philosophy. 

WEDNESDAY, March 12. 

Royal Anthropological Institute (at Portland Hall, Great Portland 
Street Extension of Regent Street Polytechnic), at 5.30.— Prof. J. L, 
Myres : The Early Use of Metals. 

University College, at 5.30.— Prof. J. Steffensen : Some Recent 
Researches in the Theory of Statistics and Actuarial Science. (Succeed- 
ing Lectures on Mar. 13 and 14.) 

British Medical Association (Tavistock Square), at 8. — Sir Andrew 
Balfour : Health and Empire (Sir Charles Hastings Lecture). 

THURSDAY, March 13. 

Sir John Cass Technical Institute (Jewry Street, E.C.3), at S.— Prof. 

T. P. Hilditch : The Structure of Fata and its Bearing! on their 
Utilisation. 

SATURDAY, March 15. 

Horniman Museum (Forest Hill), at 3.30.— H. N. ISlilligan : Monsters of 
the Deep. 

CONGRESS. 

March 12 and 13. 

Institute of Metals (at Institution of Mechanical Engineers). 

Wednesday, March 12, from 10 a.m, to 12.30 p.m.— Presidential Address. 

Dr. D. Stockdale : The Composition of Euteetics. 

Dr. T. A. Rickard : The Early Use of tlie Metals. 

From 2 to 4.— N. P. Allen : Exiieriments on the Influence of Gases 
on the Soundness of Copper Ingots. 

W. E. Prytherch : Gases in Copper and their Removal. 

E. J. Daniels : Unsoimdness in Bronze Custing.s. 

R. Genders : Macrostructure of Cast Alloys. Eflect of Turbulence 
Due to Gases. 

Thursday, March 13, from 10 a.m. to 1 p.m.— Dr. D. Hanson, 8. L. Areli- 
butt, and Grace W. Ford : Investigation of the Efl'ects uf Impurities in 
Copper. Part VI. The Eflect of Phosphorus in Gojjper. 

R. Genders : The Aluminium Brasses. 

Dr. G. F. Elam : The Diffusion of Zinc in Copper Crj'stals. 

From 2, to 4. — L. Davies and L. Wright: Protective Value of Sumo 
Electro-Deposited Coatings. 

R. Lancaster and J. G. Berry : A Note on Zinc-Base Die-Casting 
Alloys. 

Prof. B. P. Haigh and B. Jones : Atmosplieric Action in Relation to 
Fatigue in Lead. 

W. R. D. Jones ; A Note on Metallic .Magnesium. 
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VaccinatioB. 

V ACCINATED persons, wiien exposed to the 
same risk of taking smallpox as nn vaccinated 
persons, are attacked at a lower rate, and those who 
are attacked die at a lower rate than persons who 
have not been vaccinated. No one who is ac- 
quainted with the direct and collateral evidence 
doubts that this is a generally true proposition, 
unless they are on a priori grounds convinced that 
vaccination must be nonsense. As Prof. Major 
Greenwood pointed out to the Royal Statistical 
Society on Eeb. 18 , direct numerical evidence of 
the lower attack and lower fatality rates of vac- 
cinated persons has been obtained whenever the 
distinction between vaccinated and unvaccinated 
has been recorded. Recent advances in under- 
standing have all confirmed our belief in the effi- 
cacy of vaccination as an individual prophylactic. 

Jenner thought that cow-pox (vaccinia) and 
smallpox (variola) were distinct diseases, and such 
has been the uncritical general opinion almost to 
the present day. It was accepted on all hands that 
an attack of smallpox, either naturally contracted 
or imposed by deliberate inoculation, w^as a fairly 
efficient protection against a second attack. But 
it naturally seemed a little strange that protection 
could be obtained by an attack of another disease, 
and there were no clear analogies of this non- 
specific immunisation : measles protected against 
measles, chicken-pox against chicken-pox, distem- 
per against distemper ; and it is not altogether sur- 
prising that acute men like Charles Creighton came 
to the conclusion that vaccination was quackery. 

Was Jemier right, however, in his original inter- 
pretation of his facts ? The modern view is that 
he was not, and that what he called cow-pox on 
the cows’ udders and dairymaids’ hands was in 
fact smallpox. No one now knows exactly what 
cow-pox was or is : the disease, if it ever had an 
independent existence, is almost or quite unknown 
nowadays. Equally, the original sources of the 
strains of virus used for making vaccine lymph for 
human use are not always known, or at any rate 
the information is not available for the interested 
public. In some instances, however, they are 
admittedly derived from human variola, and it 
seems most likely that all or nearly all human 
vaccination is actually performed with smallpox 
material cultivated in the skins of calves, sheep, 
rabbits, monkeys, or some combination of these 
and other animals. In short, vaccination to-day 
is essentially the same as the inoculation of the 
eighteenth century : we still protect against small- 


402 


NATURE 


[March 15 , 1930 


pox by iiiociilatiiig with smallpox, only we use a 
milder strain of vii’iis, which has to a large extent 
lost its particular capacity to cause serious illness 
and death in man by being adapted to grow in 
other species of animals. There is, therefore, 
nothing surprising or repugnant to general prin- 
ciples in the fact that ' vaccinia ’ protects against 
variola. Their identity has been fully confirmed 
b}^ the intensive studies and animal experiments 
made in recent j^ears by Gordon, Tulloch, and others. 

Though, however, the efficacy of vaccination in 
protecting the individual is beyond question, it is 
by no means so certain that the great diminution 
of smallpox in western Europe in the closing years 
of the nineteenth and early years of the present 
century was due to wholesale vaccination, or that 
its communal efficacy is such that it may rightly 
be imposed upon reluctant people. It seems 
fairly certain that compulsory vaccination in 
infancy, followed by periodical re- vaccinations in 
later life, if rigidly enforced with no exceptions of 
any kind, would obliterate smallpox in the inhabit- 
ants of Great Britain and render occasional import- 
ations from abroad innocuous. But would it be 
worth w'hile ? The experience of Leicester shows 
that the frequent introduction of smallpox into a 
tovii where infant vaccination has been systematic- 
ally neglected does not, in fact, lead to widespread 
and murderous epidemics. It has also to be recog- 
nised that, on the modern standard of healthiness, 
vaccination is not a wholly negligible event. It 
often leads to distasteful malaise, rarely to serious 
illness, very occasionally to death, and something of 
this price would doubtless have to be paid for 
complete security against smallpox. The type, too, 
of smallpox which has been prevalent in Great 
Britain during the last few years (and which is 
possibly the indigenous English form) is quite a 
mild disease, not much worse than chicken-pox 
or even vaccinia. This naturally makes people 
think more lightly of the disease than they used to, 
though it is obviously unwise to be sure that the 
mildness of type will never evolve into the form 
which caused the horrors of the eighteenth century, 
and still exists in the East and elsewhere, and is 
always liable to be brought into Great Britain. 

With such a conflict of considerations, public 
health administration plainly has a difficult 
problem to solve. To abandon vaccination would 
save a few lives and a good deal of inconvenience, 
and it might lead to no harm : on the other hand, 
it might result in serious disaster. The majority 
will probably agree with those who prefer to be on 
the safe side. 
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Hydrodynamics. 

(1) Grundlagen der Hydromechanik. Von Prof. 

Leon Lichtenstein. (Die Grundlehren der mathe- 
matischen Wissenschaften in Einzeldarstellungen 
mit besonderer Beriicksichtiguiig der Anwend- 
ungsgebiete, herausgegeben von R. Courant, 
Band 30.) Pp. xvi + 506. (Berlin : Julius 
Springer, 1929.) 38 gold marks. 

(2) Lemons sur Vhydrodynamique. Par Prof. Henri 
Villat. ( Chair e de mecanique des fluides et 
applications, Eondation du sous -secretariat d’lStat 
de Taeronautique.) Pp. viii + 296. (Paris : 
Gauthier- Villars et Cie, 1929.) 50 francs. 

(3) Hydro- und Aeromechanik nach V orUsmigen von 

L. Prandtl. Von Dr. 0. Tietjens. Band 1 : 
Gleichgewiclit und reibungslose Betvegimg . Pp. 
viii -f 238. (Berlin: Julius Springer, 1929.) 15 

gold marks. 

(1) rriHESE three books all deal with hydro- 
-L dynamics, but difler widely in scope, and 
appeal almost to diflerent types of mind. Prof. 
Lichtenstein, V'eli knowm for his elegant investiga- 
tions of some special problems, here undertakes a 
systematic survey of the science from a strictly 
logical point of view, incorporating an account of 
the researches on the existence -theorems of the 
subject on which he has been engaged for a number 
of years. He submits to a rigorous scrutiny the 
various conceptions which lie at the base of the 
science, as w'ell as the assumptions which have been 
I made implicitly in its development. This task is 
here essayed for the first time in the present con- 
nexion. The classical writers and their followers 
have been accustomed to pass lightly over such 
matters and to be guided (often unconsciously) by 
physical intuitions rather than logical deductions. 
In this they were entirely justified, for it is hard 
to see how they could otherwise have got on with 
their own primary business, to construct a mathe- 
matical scheme which should represent as well 
as might be the processes of natural phenomena. 
But at length the pure mathematician comes 
into the field. He is attracted bjr the interest 
and beauty of the mathematical structure which 
the classical winters have by degrees built up, but 
his keen logical eye detects flaws here and there ; 
he is impelled to strive after precision wiiere he 
finds vagueness ill fundamental conceptions, and 
to supply in the logical processes. 

This is the task to wffiich Prof. Lichtenstein has 
set himself in this book, wdiich, he tells us, is the 
outcome of some six years’ meditation. It may be 
said at once that the result is w'orthy of tlie pains 
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bestowed. The work is admirably arranged and 
liicidl}^ written. The arguments are of course 
highly technical and intricate, and not always easy 
to follow b}^ a reader inexpert in the more abstruse 
departments of modern mathematics. The easy- 
going ' intuitional ’ mathematician may be dis- 
mayed at the outset by a recital of definitions from 
the 'Meiigenlehre’, and may be astonished to find 
what a number of unsuspected assumptions he is 
in the habit of making W'^hen he talks lightly of a 
' curve ’ or a ' surface or even of a ' space 
When he proceeds further he will find that the 
statements of theorems which have become familiar 
and almost obvious to himself are hedged about 
with a multitude of tedious limitations and restric- 
tions. But all this is no new' phenomenon in the 
development of science, and is indeed of the nature 
of the case. 

One or two examples may be given of the 
kind of question here discussed. Thus, suppose 
we have an unlimited mass of frictionless in- 
compressible fluid, not necessarily homogeneous, 
at rest at infinity, and that it is in a prescribed 
state of continuous motion at a given instant 
The question is, Do the differential equations of 
hydrodynamics, without any appeal to experience, 
logically determine a definite and continuous state 
of motion for any subsequent instant t ? The 
intuitionist has no hesitation about the answer ; 
he is by nature a determinist, and is confident that 
his equations are adequate and consistent. But it 
must be confessed that his faith rests on physical 
prepossessions rather than on strict deduction. If 
he turns to the final chapter of the book, w'hich is 
devoted to existence-theorems of this and other 
more complicated types, he will find what a long 
and intricate process of reasoning is needed to 
establish the conclusion. 

Again, suppose that the mathematical equations 
involve some parameter which admits of con- 
tinuous variation. Does the motion which is 
governed by these equations vary in a continuous 
manner with the parameter ? This question is 
raised, but not discussed in detail. The author, 
indeed, states frankly that many questions still 
remain to be examined from the point of view of 
his treatise. The case of compressible fluids, where 
mathematical discoveries of interest to the physicist 
are not impossible, is left aside. The problems 
suggested by the theory of viscosity are in like case. 

Enough has perhaps been said to indicate the 
special character of the book. But it should be 
added that the expositions of classical theory which 
are given incidentally as a text are extremely 


elegant, and are worthy of some attention from 
readers who may not wash to embark on the study 
of the intricate commentary. 

(2) The treatise of M. Villat is based on a course 
of lectures given at the kSorbonne. It deals with 
the various efforts w^hich have been made to con- 
struct a strictly mathematical theory of the re- 
sistance w^hich a fluid opposes to the motion of 
bodies through it. The first to be considered is the 
two-dimensional theory of discontinuous motions 
originated by Helmholtz and developed by Kirch- 
hoff, Rayleigh, and others. The author discusses 
in detail the case of the flat lamina, following a 
method due to Levi-Civita, and obtains of course 
the W'dl-knowm result of Rayleigh. The theoiy in 
question had at one time a great fascination for 
mathematicians, on account of the power and 
elegance of its methods. It will alw'a^^s retain a 
place in mathematical expositions, but its practical 
deficiencies have long been recognised. It does not 
give the actual distribution of pressure over the 
faces of the lamina, and fails altogether to account 
for the suction in the rear to wBich most of the 
resistance is due. 

The rest of the wmrk is devoted to an exposition 
of the interesting theory of Oseen. This is a theory 
of slow' motions, and only takes partial account of 
the inertia of the fluid. On the other hand, vis- 
cosity is not ignored, though it is assumed to be 
infinitesimal . More precisely, the investigation seeks 
to determine a priori the form w'hich a solution of 
a particular problem might be expected to assume 
in the limit w^hen /x->0. Two special cases due to 
M. Zeilon are here wmrked out, namely, the case of a 
hemisphere advancing with its flat, or with its curved 
surface in advance. Here also there is a sharp dis- 
crepancy between the theory and experiment. 

M. Villat’s exposition is exceedingly clear, and is 
adapted to students who come to the subject with 
no great previous knowledge beyond the range of 
ordinary pure mathematics. The various ancillary 
theories are discussed as occasion arises. Thus we 
find a preliminary sketch of the theory of complex 
functions and conformal representation. When 
Oseen's theory is approached w^e find a chapter on 
the theory of the potential. M. Zeilon’s problems 
of the hemisphere, again, are prefaced by a brief 
account of zonal harmonics. The book is thus 
logically complete, but it remains, alas, true that 
the student who wishes to get a ph3^sical insight into 
the mechanism of fluid resistance must have re- 
course to the experimental literature of the subject, 
with at present only imperfect guidance from pure 
theory. 
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(3) In the third book on our list we come in 
contact with reality. It is based on lectures given 
at Gottingen by Prof. Prandtl, and is issued under 
his supervision and with his occasional collabora- 
tion, It is expressly designed to form an elementary 
introduction to the classical hydrodynamics so far 
as this bears on practical questions. The student 
is led on by easy stages from the fundamental 
conceptions to the final mathematical scheme. The 
explanations are full and lucid, and illuminated by 
occasional touches which betray the master hand. 
A word must be said in praise of the abundant 
diagrams, which though small in scale are exquisitely 
clear. The volume is to be followed by another 
dealing more particularly with technical applica- 
tions, including (it is to be presumed) the problems 
of aviation. Already in the present volume a 
number of technical questions are touched upon 
by way of illustration. Thus in the section on 
hydrostatics there is an interesting account of the 
statics of the atmosphere, the influence of moisture, 
the formation of clouds, and the behaviour of a 
balloon under various conditions. At a later stage 
we have discussions on the efflux of gases, the flow 
round an aerofoil, and the trail of vortices shed by a 
screw-propeller. 

The matter and style of the book are to be 
warmly commended, and not least to students 
whose approach to the subject has been hitherto 
mainly from the analytical side. 

Horace Lamb. 


From Thales to Einstein. 

Two Thousand Years of Science : the Wonders of 
Nature and their Discoverers. By Prof. H. J. 
Harvey-Gibson. Pp. vn-f-362. (London: A. 
and C. Black, Ltd., 1929.) 12 « 9 . %d. net. 

T he lack of scientific knowledge among the 
general public is universally recognised and 
deplored in the world of science. We may hope 
that the defect will be remedied in the next few 
generations, since science is now a part of all 
secondary school education and will doubtless 
permeate the elementary schools before many 
years are past. At the moment, however, there 
is a very real need for books which will give the 
layman some acquaintance with science and its 
development without entering too deeply into 
points of technical detail. Prof. Harvey-Gibson’s 
book is a valiant eflort to give a popular resume 
of the history of science from the earliest times to 
the present day, and as such commands at least 
our admiration for its courage, even if we carmot 
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unreservedly award it our full approval on all 
points. 

It is a melancholy task to review a book the 
author of which never lived to see it published. 
Prof. Harvey-Gibson, after a life whole-heartedly de- 
voted to the pursuit of science and the propagation 
of scientific knowledge, unhappily died while the 
present volume was still in the early stages of its 
passage through the press. Mr. A. W. Titherley, 
however, upon whom fell the duty of bringing it 
into final shape, has striven to follow the spirit and 
intention of the author, and there is small likeli- 
hood that Prof. Harvey-Gibson would have made 
any extensive alterations. 

In his preface, the author says that he has tried 
to write a book of reasonable size which will give 
the general reader a sketch of the growth of science 
from early times, and in which he will also find 
an explanation, written in popular terms, of some 
of the principal subjects at present occupying the 
minds of scientific men. It is an ambitious pro- 
ject, and the two aims are fulfilled with varying 
degrees of success. To write a history of science 
in the small compass of three hundred and fifty 
pages is an undertaking before which the boldest 
might hesitate, and in point of fact Prof. Harvej^- 
Gibson has not accomplished it. What he has done 
is to give a brief account of some outstanding 
figures of science up to the eighteenth century, 
followed by a description of subsequent advances 
in physics, chemistr^^, biology, geology, and astro- 
nomy. There is consequently a lack of balance 
about the book as a whole, the earlier sections being 
too short and disjointed to have any great value. 
Thus Greek science is dismissed in twelve pages, 
while Roman science is omitted completely except 
for three incidental references to Pliny. Arabian 
science is described in four short paragraphs, and 
even these contain such surprising errors as that the 
introduction of Arabic numerals was due to ' Ben 
Musa presumably Al-Khwarizmi. 

The first seventy pages of the book, dealing with 
science up to the eighteenth century, fall far short 
of the standard of the remainder. They might 
profitably have been replaced by a general essay 
on classical and medieval science, which would have 
formed a much better introduction to the later 
periods than the somewhat staccato effect of the 
treatment adopted. It is, indeed, abundantly 
clear that Prof. Harvey-Gibson did not feel at 
home in the earlier ages of science, but was anxious 
to arrive as quickly as possible to the more familiar 
and more fruitful later centuries. With this tran- 
sition, the level of the book rises steeply; the 
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material is selected with care and sound judgement, 
and the story runs smoothly and 'well. Particu- 
larly clearly in the biological sections, but ade- 
quately in all, the author brings out the essential 
features and show\s the gradual unfolding of the 
flowers of science. 

The twin aims of the book are never overlooked ; 
Prof. Harvey- Gibson was determined that the 
reader should not merely know about a discovery, 
but that he should actually understand the dis- 
covery. In some cases the explanation is neces- 
sarily compressed so much that the non-scientific 
reader will find the going hard, but, on the Avhole, 
the author has successfully anticipated and pro- 
vided for the difficulties that inevitably arise. 
Any intelligent layman should be able to follow the 
arguments without undue mental strain, and it was 
for him that the book was written. Men of science 
may be expected to know something of the history 
of science in general and of their own branches 
of it, but if they wish to supplement their know- 
ledge without devoting too much attention to 
minutiae, they will find Prof. Harvey- Gibson an 
entertaining and well-informed guide. It remains 
to be said that the book is w^ell printed, but that 
the illustrations might have been more numerous 
and of better quality. E. J. H. 


Photochemistry. 

Photo -Processes in Gaseous and Liquid Systems. By 
Dr. R. 0. Griffith and Dr. A. McKeown. (Text- 
books of Physical Chemistry.) Pp. viii 4-691. 
(London, Hew York and Toronto : Longmans, 
Green and Co., Ltd., 1929.) 26s. net. 

I T has been stated, possibly with truth, that any 
investigations performed by chemists which 
prove to be of more than passing interest are 
rapidly assimilated by and incorporated in physics. 
This stage appears to have been reached in the 
subject of photochemistry, ably dealt with by 
Drs. Pk,. 0. Griffith and A. McKeown in “ Photo- 
Processes in Gaseous and Liquid Systems ”, pub- 
lished in the well-known Longmans Green series of 
text-books on physical chemistry, edited for so 
long by the late Sir William Ramsay, and now- 
under the genial direction of Prof. F. G. Domian. 

It is clear that, in order to gain an insight into 
the reasons why absorbed light causes an atom or 
molecule to become chemically reactive, it is neces- 
sary to find out what is the fate of the absorbed 
energy and what changes in the molecular elec- 
tronic, vibrational or rotational energies take place 
as a result of such absorption, and in what manner 
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these may be interdependent, before one can 
state definitely that chemical reactivit}^ is im- 
parted by such and such a change in the molecular 
system. This the authors have clearly recognised, 
for they have devoted no less than haH the volume, 
which contains six hundred and eighty pages, to 
such considerations. This section of the book is 
conveniently divided into five chapters, commen- 
cing with a classification of spectra, the Bohr 
theory of spectral lines, the spectra of atoms in- 
cluding transition probabilities and lives of excited 
and metastable atoms. 

Chapter iv. is devoted to the more complex 
case of molecular spectra, which introduces natur- 
ally the subject of fluorescence. It is only natural 
that in such a rapidly growing subject any book 
WTitten wdll be ' dated ’ at the time of publica- 
tion. Whilst the authors have kept well abreast 
of the times in many sections of the subject matter 
in this portion of the volume, in others information 
anticipated in a volume published in 1929 is not to 
be found. Thus the section on rotational and 
vibrational molecular spectra might well have been 
amplified. The statement (p. 33) that “ the infra- 
red bands of carbon monoxide and of carbon di- 
oxide are not capable of complete resolution ” must 
certainly be regarded as somewhat sweeping. 
Whilst on page 54 some space is devoted to the 
Compton effect as evidence for the existence of the 
light quant or photon, it is somewhat curious 
that the analogous effect discovered by P^aman, 
which has proved of such value in the determina- 
tion of infra-red molecular spectra, is not even 
mentioned, although it is now common practice 
to employ the Raman effect for the identification 
of lines in the infra-red molecular spectrum. 

In discussing the optical convergence hmits for 
the diatomic gases such as nitrogen, oxygen, and 
the halogens, with the object of determining the 
heats of dissociation, it is somewhat unfortunate, 
on account of the frequency with which they are 
used in thermochemical calculation, that in both 
nitrogen and oxygen figures more recent than 1926 
have not been employed ; the values given are 
certainly much too high. The chapters on fluores- 
cence and chemiluminescence are full of interesting 
information ; in the latter the oxidation of dye- 
stuffs such as safranin by ozone might have -been 
included just for the sake of its beauty and suit- 
ability for lecture demonstration purposes. 

In the second portion of the book, tw^o chapters 
are devoted to the Stark -Einstein law^ of photo- 
chemical equivalence, the experimental confirma- 
tion of which was commenced by Warburg ; one 
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to the still mysterious chlorine -hydrogen and 
chlorine-carbon monoxide reactions, and one to the 
important phenomenon of photosensitisation. The 
last chapter includes a discussion on the tempera- 
ture coefficient of photochemical reactions and 
phenomena resulting from the intrusion of catalysts 
in photochemical reactions. It is interesting to 
note (p. 556) that the authors do not favour the 
concept of an excited chlorine atom as being the 
link in the atom chain mechanism so long sought 
for in the hydrogen-chlorine combination, although 
recent work from Semenoff's laboratory lends 
additional support to this view\ The treatment, 
liow^ever, in this portion of the book is very fair 
to the diverse views wffiich have been expressed, 
and the criticism wffiich is presented from time to 
time by the authors is both pertinent and stimu- 
lating. The authors are to be congratulated on 
WTiting wffiat ma}^ w^ell be considered the standard 
text-book in this growing subject. 

Ekic K. Ribeal. 

Our Bookshelf. 

The Glorious Oyster : his History in Rome and in 
Britain^ his Anatomy and Reproduction, hoiv to 
cook him, and what various Writers and Poets 
have written in his Praise ; collected together as an 
Acknowledgment of the Supreme Pleasure he has 
given to all Persons of Taste smce Roman Times. 
By Hector Bolitho. With certain Chapters 
edited by Maurice Burton. Pp.x -1-203. (Lon- 
don and JSTew York : Alfred A. Knopf, 1929.) 6^. 

This small book is written merely as a record of 
those stories of the oyster of which the author has 
read, brought together as a tribute to his (the 
oyster's) importance ”, and in fulfilment of a long- 
standing vow to WTite such a book. The author’s 
confessions provide a key to the product. In 
historical quotations on the oyster in Rome and 
Britain (many cixlled from Philpots, Oysters and 
All About Them ”), in references to curious habits 
and an anthology, the author finds a congenial 
topic, and has collected within a small compass a 
number of stories and references likely to be of 
interest to those readers who browse, to some who 
read lightly, certainly to those who have an afiec- 
tion for the oyster, or who want to find one of the 
less wMl-knowm stories. The subject, however, is 
not treated exhaustively or seriously. In an in- 
teresting quotation dated 1859 (occupying thirteen 
pages, and from ‘‘ All the Year Round ”, edited 
by Charles Dickens) it is recorded that 800 oysters 
w^ere taken in one dredge haul off Whitstable, where 
an equivalent catch of all sizes nowadays wmuld 
probably be a good one if twenty w^ere taken. 

The author is, imfortunately, not successful in his 
treatment of reproduction, enemies, and cultiva- 
tion, in spite of the fact that eontributions to these 
subjects w^ere made by Mr. Burton. It is appar- 
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ently a very difficult matter for a (presumed) lay- 
man to WTite on a scientific subject even when pro- 
vided with the subject matter. For example, he 
writes : ''As time proceeds, each of the embryos 
constituting the black spat develops a crown of 
protoplasmic hairs or cilia . . . and becomes known 
technically as a ' trochosphere ’ larva ”. The 
author is amusingly unawwe that he is describing 
the development of the oyster backw^ards. The 
fall of spat is stated to occur usually in May ! A 
single oyster is quoted as producing from 300,000 
to 60,000,000 eggs in a sentence sandwiched be- 
tween two others referring to the European oyster. 
It is stated that ' hockling ’ is a prevalent and 
familiar disease ; that the mantle is a tough fleshy 
plate of tissue ; that oysters cannot live in W'ater 
which contains less than three per cent of salt ,* 
while a native oyster is still believed to be “ one 
which is or has been bred on or near the Thames 
Estuary After quoting Goldsmith on oysters, 
the author states: "This quotation ill ustrates the 
ignorance concerning oysters existing as recently 
as when Goldsmith wns alive ”. J. H. O. 

Thermodynamik : die Lehre von den Kreisprozessen 
der physikalischen und chemischen V erdnderungen 
und Gleichgeivichten ; eine Hmfithrung zu den 
thermodynamischen Problemen unserer Kraft- und 
Stoffwirtschaft. Von Prof. Dr. W. Schottky. In 
Gemeinschaft mit Dr. H. Ulich und Dr. C. 
Wagner. Pp. xxv + 619. (Beiiin : Julius 
Springer, 1929.) 56 gold marks. 

This is an interesting and important book, of w^iiich 
at least parts will be of use to all teachers of thermo- 
dynamics. The fundamental principles of the 
subject are dealt with at considerable length, and 
difficulties are not glossed over but fully discussed. 

An important aim of the book is to retain the 
advantages of the analytical metliod of Clausius- 
Gibbs-Planck while avoiding the possible obscurity 
of the characteristic functions, and to retain the 
close touch with experimentally measured quanti- 
ties of the cjnle method of Heimholtz-van ’t Hoff- 
Nernst while avoiding its clumsiness. New^ co- 
efficients, called heat and w^ork coefficients, are 
introduced which have a close and obvious con- 
nexion wdth the measured quantities of heat and 
w^ork. At the same time, these coefficients are 
shown to depend only on the state of the sx'stem 
and their relation to the older characteristic fuiic- 
tions is w^orked out. Although at a first reading 
the new^ notation is rather confusing, it is an 
advantage where possible to have experiimmtally 
measured quantities in the equations. In this 
connexion reference must be made to the large 
amount of information concerning the relations 
between experimental quantities that, with the 
new^ notation, is compressed into the two small 
tables on pp. 77 and 78. Whether tlie new metho<i 
will appeal to students more than the okl can only 
be found by trial. 

Another important point is th.e development of 
the ideas of Gibbs on the components of a system 
in a natural and helpful way by the iiitrodiiction 
of the conception of resistaxit groups. The appli- 
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cations of thermodynamics to homogeneous and 
heterogeneous chemical systems are considered at 
length. 

From the point of view of the teacher who de- 
cides to use the new method, it would have been 
better to arrange the book so that the possibilities 
of classical thermodynamics were more fully ex- 
ploited before the introduction of the Nernst heat 
theorem. Also the eighteen numerical applications 
would be better in the main text, and considerably 
increased. 

The History of British Civilization. By Dr. Esme 
Wingfield-Stratford. Second edition, revised. 
Pp. xix + 1332. (London : George Routledge 
and Sons, Ltd., 1930.) lo5.net. 

It is very satisfactory to see that Dr. Wingfield- 
Stratford’s work, reviewed in Natuee of June 8, 
1929, p. 863, has already reached a second edition 
in one volume. The price of the first edition in 
two volumes was the only obstacle to the wide 
popularity of the book ; the price of the second 
removes that difficulty, for no one can ‘ boggle ’ at 
155. for 1300 large and well-printed pages. 

The book is certainly a godsend, for repeated 
trials on the average intelligent person have con- 
vinced us that it has just the elements needed for 
success — a very wide reading on the part of the 
author, a generous and impartial spirit, a lively 
style, a strong personal interest, and a burning 
enthusiasm for his country. It is not an elementary 
history for schools, it is not a scientific history, 
based on documents and adding to our knowledge, 
Wt it is a real book, adding to our interest and 
bringing together, from a new and personal point 
of view, a multitude of facts and personalities of 
which most people have some vague and often 
disconnected knowledge. 

When one considers the vast importance of the 
subject and its growing complexity, this is great 
service to the public, and one should be duly 
grateful to Dr. Wingfield-Stratford for having 
done it so zealously. It may be confidently 
expected that this book will attain to late editions, 
and, if so, he may find opportunities to make good 
some of the defects we pointed out in an earlier 
notice. This edition is practically a reprint of the 
first.;, , F- S- M. 

Hindu Exogamy. By S. V. Karandikar. (Uni- 
versity of Bombay Publication.) Pp. xv+308. 
(Bombay: D. B. Taraporevala, Sons and Co., 
1929.) 6 rupees. 

Ix attempting to formulate a theory of Hindu 
exogamy, Mr. Karandikar has attacked a subject 
of considerable intricacy, and if his book is difficult 
the fault is not to be attributed to the author. 
He seeks to extract the evidence for exogamy from 
the earliest Sanskrit literature and to trace its his- 
tory and development through the later documents, 
while at the same time comparing or contrasting it 
with the practice in Indian culture. Owing to the 
general dissociation of the study of Sanskrit litera- 
ture from anthropological studies, the subject is 
not one which hitherto has been attacked on these 


i lines. It would appear that among the Aryan 
invaders, exogamy was not practised. Indeed, 
the union of close kin "was encouraged. The 
present exogamy of - the Indo- Aryans is derived from 
the gotra — sept or clan — a word which occurs a 
few times only in the Rig- Veda. On the other 
hand, there appears to have been a form of sajnnda 
exogamy based upon the generations on both the 
father’s and the mother’s side. Mr. Karandikar has 
traced the development of these forms of exogamy 
from early times and shows how, by a process of 
admixture and borrowing as betw^een Aryan and 
Dra vidian stocks, the forms of exogamy as at 
present practised in India have come about. He 
concludes with some considerations of the eugenic 
aspect of the practice on the population of India. 

Bandenspehtren auf experimenteller Grundlage. Von 
Dr, Richard Ruedy. (Sammlung Vieweg, Hefte 
101-102.) Pp. vi + 124. (Braunschweig : Friedr. 
View’^eg und Sohn A.-G., 1930.) 9*60 gold marks. 

This famous series of monographs has now- added to 
its number an excellent little volume on band 
spectra by Dr. Richard Ruedy of Toronto. This 
appears at a time when rapid progress is being 
made both on the theoretical side by Himd, Mulliken, 
and others, and on the experimental side by a large 
number of workers in many countries. The found- 
ations of the subject are, how^ever, sufficiently w^ell 
established to justify a volume of this scope, and 
it should prove a trust w^orthy and valuable intro- 
duction to the wffiole subject of electronic band 
spectra, especially for those wdio have not jire- 
viously had any specialised acquaintance wdth the 
subject. 

This book to some extent covers the same ground 
as Mecke’s article in the Handbuch der Physik ”, 
vol. 21, but there is ample scope for several presenta- 
tions of the subject by men wlio can write authorita- 
tively. Dr. Ruedy has managed to compress into 
moderate space a very lucid and attractively arranged 
account of the basis of this difficult subject. 

Physikalische Beitrdge zur Radium-emanations- 
therapie. Von Heinrich Mache und Stefan Meyer. 
(Abhandlungen aus dem Gesamtgebiete der 
Hygiene, herausgegeben von Prof. Dr. R. Grass- 
berger, Heft 5.) Pp. 32. (Leipzig und Wien : 
Franz Deuticke, 1929.) 240 gold marks. 

It is commonly supposed that thermal waters 
possessing radioactive emanations exert thera- 
peutic action due to the emanations, but definite 
data concerning this are difficult to find. The 
authors of the two papers contained in this memoir 
give the results of investigations on the entrance 
into the body of the radioactive emanations of the 
Gastein thermal w-aters by bathing, by drinldng, 
an d by breathing air containing them . By drinkin g 
and by breathing, the emanations rapidly enter the 
blood, but are quickly eliminated, though it is 
questionable if the emanations can enter through 
the skin by bathing. Quantitative data are given 
of the amount of the emanations found in the blood 
and of the rates of accumulation and elimination 
of the emanations. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opmions expressed hy his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,'] 

Giirlmg, 

We should like to direct attention to the question 
of what can be learnt about ice friction from the well- 
kiio%vn behaviour of a curling stone. 

A stone laid tee high has a run of 42 yards. It has 
spin (called handle), which remains almost constant 
until near the end of the run. The total lateral 
divergence of the stone, from the straight line on 
which it is laid by the player, is called the borrow. 
Clockwise spin (in handle) causes divergence to the 
right ; the opposite spin (out handle) causes diver- 
gence to the left. Spin is necessary, because a stone 
laid without spin is at the mercy of any slight irregu- 
larity in the ice which may catch one side of it. 
Ordinarily, the spin is between 3 and 5 complete turns 
in the run of 42 yards. Between these limits the 
borrow is not much affected by the amount of the 
spin ; probably it is affected a little, increasing slightly 
with increased spin. But a substantial increase of 
the spin beyond this range decreases the borrow ; and 


a single force, F, at Q, in the direction of PQ. We 
will assume this force to be constant. We write 
for F cos e, and the force along the normal to the path 

is F sin d, or F^, where c is the radius of the cup, and 

z is written for CP. Let M be the mass of the stone, 
r the whole time of the run, and I the whole length, 
s the length of the path measured backwards from the 
tee up to P, xp the inclination of the tangent at P to 
the line on which the stone was laid, y the distance 
of P from this line, p the radius of curvature, v the 
velocity of the centre of the stone, / the tangential 
component of the retardation, and w the angular 
velocity, which must be constant within our range. 
Then the following equations seem to be nearly 
correct : 


Mf=F, v^=2fs, -=/, 

p Z 


Thus we get 


ds^ 


dxfj fco) 1 . 


dxj^ dy 
ds 


■ sin xp. 


and, by integration, 

Xp =z^C03tV'^{s‘~^ -l'^). 


and. writing sin xp^ or 



for the small 


angle xp, and 



by giving a very heavy spin a nearly straight path 
can be obtained. Sweeping in front of a stone, which 
on good dry ice reduces friction, at the same time 
delays or reduces the bending of the path. 

Sir Gilbert Walker has remarked that the direction 
of the borrow requires that the friction at the back 
edge of the cup, on which the stone runs, should be 
greater than at the front edge ; and that, in conse- 
quence of retardation, the pressure between the stone 
and the ice is greater in front than behind. But we 
have not been able to hear of any attempt to consider 
the borrow quantitatively. The following calculation 
for a simple case will show the way in which we have 
attacked the problem. 

Suppose the total friction to be constant, and 
applied in the way most favourable to curvature of 
the path ; and let us deal only with the first 40 yards 
of the run. By the omission of the last two yards we 
avoid complications introduced at the very end of the 
rim ; and this is found, in our calculation, to be 
sufficient to provide that we are dealing with a portion 
of the run in which the angles involved are small 
angles the squares of which are negligible. 

Let P be any point in the hrst 40 yards of the path 
of the centre of a stone laid tee high. Let C be the 
instantaneous centre of the motion, and Q the point 
of contact of a tangent drawn from G to the cup. 
Then PQQ is a small angle, B. We assume that the 
friction at any point acts in the direction opposite to 
that in which the point is moving ; but we do not 
know how it is distributed round the cup. Let us 
take the extreme case in which it is concentrated into 


integrating again, 

y =-^-Ca;rl~\l^ ^S'^)K 

With a cup of 4-| inches diameter, and a spin of 5 
turns in the length of the run, the value of |carr/“i 
is about 0*025. Thus the value of y at a point 2*yards 
short of the tee is 1 ft. 11 in. (At this point B and xp 
are about 0*1.) 

This is a disconcerting result. No reasonable cor- 
rection of the point from which 5 and I are taken to 
be measured alters the general character of it. The 
calculated borrow might perhaps be accepted for 
average conditions, but it is much too small to admit 
allowance for variation of the data. To account for 
the facts, it seems to be necessary to suppose that 
increased spin tends (in some way not explained) to 
equalise the friction in front and behind, and thus 
counteract the effect of the increased value of w. 
But by putting all the friction behind, with a spin of 
5 turns, we have not left room for this ; nor for the 
occasional oceurrenee of borrow of exceptional mao*- 
nitude. "" 

There remains the question whetiier it is a])proxi- 
mateiy correct to take the total friction to be constant 
during the run. We know- its average value ; the 
question is whether it increases to "a value sub- 
stantially above the average as the velocity decreases. 
In several successive years, so far as w*e have had* 
occasional opportunities, we have tried to test this. 
But our results have not show-n this variation * 
indeed, our records have a slight tendency to show' 
a little decrease of friction at the point" at whicii 
increase is most wanted. We began b^• using sto]>- 
watches ,* but eventually we had' a suitable eh>etric. 
chronograph, and stretched threads across the ice, the 
slightest tw-iteh of w-hich made an electric contact" 
Thus we have some fairly accurate records. 

^ We have also used a dynamometer to test the rela- 
tion betw-een total friction and pressure. For various 
reasons this could not be used so as to gii’t} verv 
accurate results ; but it slanved that if a stone was 
loaded so as to increase tiie pressure by \airvinf>' 
amounts itp to 40 per cent, the total friction \vcis 
nearly constant. Doubled pressure ga\'e a consider- 
able increase of friction. A consistent variation of 
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10 per cent would not have escaped notice. The 
friction thus measured, when a stone was towed at a 
foot’s pace, agreed roughly with that shown in an 
ordinary run of a stone. 

It seems clear that we have failed to take account 
of some important feature of the motion. What is it ? 

W. H. Macaulay. 

King’s College, Cambridge. 

G-. E. Smith. 

Cherry Tree Lane, Woodbridge, 

Feb. 18. 


Gaseous Combustion. 

I AM greatly indebted to Prof. Bone for the very 
clear exposition of his views in the issue of Nature 
for Feb. 22. I think, however, that a serious mis- 
understanding has arisen which I should like to try 
to make clear. 

In the letter in Nature for Jan. 25 from Mr. Davies 
and myself, it was stated that our new experiments 
suggested the analysis of the overall process of com- 
bustion into two broad stages : 

(1) The combination (and of course the main) stage, 
resulting in the formation of molecules of carbon 
dioxide and water of abnormal structure, during which 
the energy released is - cr, where H is the heat of 
combustion. 

(2) The passage of these molecules of abnormal 
structure into normal molecules during which energy 
a? is released. (While x cannot be a large proportion 
of the platinum wire experiments mentioned in our 
letter suggest that it is of appreciable magnitude.) 

The misunderstanding mainly arises, I think, in 
the matter of time scale. The second stage — if the 
suggested analysis is to explain our experiments — 
must be regarded as being one of extraordinarily long 
duration when combustion takes place in the gaseous 
phase. As indicated in our letter, we appear to have 
traced its existence for so long as 14 seconds after 
maximum pressure in an explosion, and we have 
little doubt that we could trace it for a much longer 
time with new apparatus. 

Assuming the correctness of this view, it will be 
clear that in ordinary explosion experiments, in which 
measurements are rarely, if ever, made later than one 
second after maximum pressure, this stage, so very 
slowly does it progress, may for many purposes be 
disregarded and the explosion regarded as one in 
which energy amounting to H - x approximately is 
released. It is, for example, disregarded in this 
manner in the coal-gas explosion experiments men- 
tioned by Prof. Bone, from which I estimated that 
about 10 per cent of the gas is unburnt at maximum 
pressure, for the method adopted was roughly that 
of comparing the energy at the rnoment of maximum 
temperature in a weak mixture explosion with that 
remaining in an exploded strong mixture after it had 
cooled to the maximum temperature of the weak 
mixture, and the cooling to this temperature took 
only about J sec. Thus the estimate of 10 per cent 
unburnt gas (which should now be amended to the 
slightly different value 10 HI{H- x) per cent) derived 
from these experiments refers only to incompleteness 
of the first stage. The experiments further appear to 
indicate that burning in the weak mixture is also 
complete in this sense in about | sec. after maximum 
pressure (Pfoc. jKoy. /S'oc., voL 98, p. 313). 

While Prof. Bone is somewhat doubtful as to the 
duration of what we have termed the second stage 
in the overall process of combustion, I think I am right 
in my interpretation of his letter in assuming that 
the main dijEference of opinion between us is in 
regard to the way in which this 10 per cent (or 
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rather \0 H/(H-x) per cent) is to be accounted 
for. My view in regard to this is unchanged ; I 
believe that it is to be accounted for in terms of 
uncombined gas. Prof. Bone believes that it is to be 
explained in terms of excess energy concentrated in. 
the vibratory and rotational degrees of freedom of 
the freshly formed molecules. I fully admit that, in 
the absence of chemical analysis, my view must 
remain a hypothesis, but I prefer it to his view for 
the reason he mentions, namely, that I think par- 
titioning at explosion temperatures must be very 
rapid, and also because my experiments indicate that 
the radiation at the maximum temperature in a weak 
or medium mixture is very little greater than that 
from a strong mixture when it has cooled to this 
temperature. Such small difference as there is may 
be readily explained in terms of the greater tem- 
perature variation in exploded gases at the moment 
of maximum temperature than some time later, and 
also of the higher transparency of the gases at that 
time (Phil. Trans., A, vol. 211, pp. 386 and 398 ; and 
Proc. Boy. Soc., A, vol. 98, pp. 189 and 195). Further- 
more, I find less difficulty than ever in believing in 
the reality of incomplete combination at maximum 
pressure in ordinary explosions since Prof. Bone has 
published his analyses of the cold products of dry 
carbon monoxide mixture explosions. He shows that 
in these very stubborn mixtures there is a large pro- 
portion of carbon monoxide in the products after ex- 
plosion, although the flame during the explosion period 
had completely traversed the mixtures and the time 
interval during which combination could take place 
was very much longer than the interval from ignition 
to maximum pressure in ordinary explosions. 

The main object of our letter published in Nature 
for Jan. 25 was to suggest that what we have called 
the long-drawn-out second stage in the overall process 
of combustion is a possible explanation of our lumin- 
osity and platinum wire measurements. As already 
stated, we found that in a large explosion vessel 
(18-inch sphere) silver plated so as to arrange for as 
slow cooling as possible, the luminosity in a 30 per cent 
moist carbon monoxide-air mixture at 3 atmospheres 
density remained visible to the eye for at least 14 sec. 
after maximum pressure, that is, until the temperature 
had fallen to about 300° C. I believe Prof. Bone has 
a high pressure explosion vessel fitted with a quartz 
window, and it would be of great interest if he could 
indicate the duration of luminosity after maximum 
pressure in a high pressure explosion and also give 
an estimate of the temperature at which luminosity 
disappears. If, as seems reasonable to suppose, the 
second stage is speeded up in a high density mixture, 
the temperature at which luminosity ceases to be 
visible to the eye should be higher than 300° C. 

If the second stage can be shown conclusively to 
exist, it is of interest to note that an internal com- 
bustion engine exhausts the working fluid with its 
carbon dioxide and water molecules in the abnormal 
condition, and, if x is appreciable, an appreciable 
amoimt of energy is thereby wasted. A window fitted 
to the exhaust pipe of a gas engine shows that the ex- 
haust gases (temp. 500° 0.-600° C.) are luminous, though 
chemical analysis fails to detect uncombined gas. 

Exceedingly interesting information can be collected 
from the literature of the internal-combustion engine 
in this connexion . For example, Hopkinson, by means 
of an exhaust gas calorimeter, found in the exhaust 
gases actually more heat that he deduced from the 
temperature (as inferred from the pressure) of the 
working flliiid in the cylinder at the end of the explosion- 
expansion stroke, in spite of the fact that the opinion 
is firmly held that as much as 10 per cent of the heat 
of combustion of the charge is lost to the cylinder 


410 


NATURE 


[March 15, 1930 


walls and the exhaust valve during the exhaust stroke, 
and has therefore been extracted from the working 
fluid before it reaches the calorimeter (Scientific Papers, 
pp. 272 and 288). 

This would, of course, yield a very high value for 
X — much liigher than I should have thought possible. 
It is right, liowcwer, to add that although Hopkinson’s 
experiments relate to the same engine and are given 
in the same paper, he does not appear to have 
eoiTelatecI the two sets of figures. But even so, after 
making large aiiowanee for possible experimental 
error, we are still left with a value for x which suggests 
its very real practical importance. ■ 

W. T. David. 

Engineering Department, 

The Universitv, Leeds, 

Feb. 24. 


Australian Origin of Red Rain in New Zealand. 

We have recently had two striking examples of 
the manner in whieli the influence of a continent may 
extend, in wurys which might easily be overlooked, to 
enormous distances roimd about it. It is well known 
that in dry years large quantities of smoke from bush 
fires in Australia are carried by the south-east monsoon 
over the East Indian Archipelago. On Oct. 25 and 26, 
1929, however, dense haze, which can have had none 
other than an ^Australian origin, was seen at the 
Island of Niue in lat. 19° S., long. 170° W., 2300 
miles distant from Australia. The meteorological 
observer, Mr. J. P. McMahoii-Box, reports that “ A 
strange smoky haze enveloped the whole Island on 
the 25th and 26th. It came up about midnight on 
the 24th to 25th, apparently from the south-west, in 
which direction it was densest. Visibility was very 
poor indeed. . . , It disappeared during the night 
of the 26th to 27th. . . . W© experienced a couple 
of thunderstorms during the period of the haze.” 

On reference to the weather charts, it is found that 
on the morning of Oct. 22 a rather intense anticyclone 
was centred just west of Tasmania, while a deep 
cyclone had developed in the Tasman Sea. Strong 
south-west or southerly winds were blowing over 
eastern Australia, where there had been little rain. 
It is probable that dense masses of bush-fire smoke 
mixed with fine dust started on the journey to Niue 
on that day. Dxiring the following days the cyclone 
moved eastward, its track curving round to the north 
of New Zealand. At 9 a.m. (New Zealand time) on 
Oct. 24 its centre was in about 32° S. and 178° Ei, 
the pressure being below 29*10 inches. The strong 
west to south winds in the north-west quadrant of 
the cyclone made conditions ideal for the transport 
of dust and smoke from Australia to the Pacific 
Islands. It is worth noting that thunderstorms were 
reported near the centre of the cyclone on both 
Oct. 22 and 24, when vessels happened to be favour- 
ably situated. 

The second phenomenon was recorded in New 
Zealand on Nov. 27, when copious deposits of red 
dust, such as is found in the interior of Australia, were 
brought down by rain over a wide area covering the 
Marlborough, Nelson, and Taranaki Provinces, and 
the portion of the W ellington Province lying to the 
west of the mountain ranges. Flowers, washing, 
motor-ears, etc., were stained a pal© choeolat© colour. 
Many observers noted that the clouds had a reddish- 
brown appearance and some severe thunderstorms 
occurred. Several samples of the dust were sent to 
the Meteorological Office. Another interesting sample 
was forwarded by Mr. A. G. Tones, the second offioer 
of the M.S. Taranaki, This was found adhering to 
damp structures on the vessel when 190 miles from 
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the Australian coast on Nov. 23. The^ vessel was in 
dust haze when between the followung positions, 
39° 43' S., 151° 4' E,, and 39° 56' S., 152° 43' E. 

On this occasion again the dust was brought to 
New Zealand by the winds in the north-west quadrant 
of a complicated depression which moved across the 
Tasman Sea between Nov. 23 and 28. This depression 
was at first of the inverted-V type, but afterwards 
two cyclonic centres developed in the northern 
portion. One of these disappeared, and by Nov. 27 
a deep cyclone was centred off the south-west coast 
of the Dominion. 

At Reeftoii, in the Nelson Province, a slight sedi- 
ment was left by the rain on Sept. 4, 1929. 

The most notable deposit of dust from Australia 
on New Zealand occurred, however, on Oct. 6-10, 
1928, and is described in papers by Dr. P. Marshall 
and myself in the New Zecdand Journal of Science and 
vol. 10, No, 5, pp. 291-99 ; 1929. Following 
on that occurrence the snow for many miles, probably 
200 to 300, along the main ranges of the South Island, 
was for months stained a pale chocolate colour. On 
Ben Lomond, near Queenstown, in Otago, at the end 
of October, I found the snow impregnated with the 
dust in a layer about five inches thick. From the 
amount of snow I was able to carry away in a hand- 
kerchief, more than 4 grams of deposit w^ere collected. 
200,000 tons is a conservative estimate for the weight 
of the total deposit on New Zealand in this fall. On 
this occasion, also, thunderstorms were numerous and 
very violent, and it seems certain that the suspended 
dust is, in part at least, responsible for their develop- 
ment. 

It will be seen that dust storms of the nature 
described may, in the course of time, be responsible 
for a red sediment of no inconsiderable thickness on 
the floors of the Tasman Sea and the Pacific Ocean. 

Edwabd Kidson. 

Meteorological Office, Wellington, 

Dec. 27, 1929. 


The sample of red rain dust collected at Ben 
Lomond, near Queenstown in southern New Zealand, 
by Dr. Kidson, wffiich the Editor has kindly sent me 
for inspection, agrees in its microscopic characters 
with falls previously described. It contains some 
coarse quartz grains, doubtless of local origin, but 
the bulk is a fine clay and silt such as is common on 
the dry lake beds of the interior of Australia ; it 
contains some diatoms and shreds of algxe, which 
look like those that grow in the pools in such localities. 

The red rain that falls in Victoria acts as an indelible 
stain on fresh paint, and that which fell on Feb. 14, 
1903, was proved by F. Chapman and H. J. Grayson 
(Viet. Naturalist, vol. 20, pp. 17-32, pi. i, ii; 1903) 
from the diatoms to be derived “ from the swamps 
and salt-lakes which fringe the River Murray and its 
tributaries ” and from other rivers in South ilustralia. 
These authors proved the same origin for some 
material which I obtained in southern IsTew Zealand, 
which must have travelled in the air for more than 
1000 miles ; this record was given in my Geography 
of Victoria ”, p. 264. 

I cannot determine the diatoms in Dr. Kidson \s 
sample ; but the character of the material is strikingly 
like that of the lake plains of Lakes Eyre, Callaboiina, 
ete., in South Australia, and fully supports Mr. Kid- 
son’s conclusions. This record is' of interest not only 
as of another occurrence of his widespread dust dis- 
tribuiion, but also from his estimates of its quantity. 

This red dust no doubt contributes to the red clay 
of the deep sea ; but that material covers so vast an 
area, and often lies so far from any likely source of 
desert supply, that the abysmal red clay is probably 
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in the main derived from other sources. The red clay 
of the Tasman Sea may be largely composed of this 
desert dust, and its comparison with that from the 
central Pacific would be of interest. 

I have not yet had the opportunity of seeing the 
recent paper m the N.Z. Journal of Science and 
Technology referred to by Dr. Kidson. 

Black snow and black rain fall in the south-west of 
Scotland, but when some of this was sent to Glasgow, 
it was determined by Mr. B. K. iST. Wyilie as due to 
particles of slag from the Cumberland iron works 
(Scottish SM-Glub Magaz,, January 1912, pp. 153-5). 

J. W. Gbegoby. 


The Present Status of Drosophila melano^aster. 

During more than two decades Drosophila melano- 
gaster has occupied a prominent position in connexion 
"with developments in biological theory. Its ex- 
treme variability was noted in 1906 by Castle, and its 
peculiarities in this respect were later exploited by 
Morgan and his associates in a long series of publica- 
tions. On account of the great ease with which this 
fly can be maintained in cultures and of the short life 
cycle, it has proved most convenient for genetical 
investigations. Apparently, experimental work ex- 
cites a disproportionate degree of credence at the 
present time in connexion with biological theories. 
Experimental work, from the evolutionary point of 
view at any rate, by itself alone, appears to have a 
definitely restricted value. 

It has been known ever since Rosenberg’s truly 
epoch-making investigations on the cytology of the 
hybrid between Drosera rotundifoUa and D. longifolia 
that there are certain cytologicai characteristics which 
are of fundamental importance in connexion with 
the study of hybrids between species. Starting with 
his work on the hybrid between these two species, 
commonly known as D. ohovata, Rosenberg was led 
to extend his observations to variable species in Nature, 
notably the genus Rosa as i*epresented by the dog 
roses of Europe. Similar observations have been 
carried out in my laboratories on other genera of the 
Rosacesa, namely, the extremely variable and ex- 
ceedingly numerous American species of the genus 
Gratcegus and of the equally variable American 
blackberries. Further observations carried on in the 
southern hemisphere in the case of the huge and 
variable genera Eucalyptus, Acacia, and Veronica, 
show that this condition is not confined in any way 
geographically, but is a feature coixunonly exemplified 
by large genera. This state of variability in large 
genera was prophetically pointed out, many years 
ago, by Charles Darwin in the “ Origin of Species 

Those species which are the favourite material 
of genetical experimenters at the present time are 
species which have all the variability of hybrids. 
This condition has long been recognised in the case 
of the species of the genus (Enothera, which was 
brought into prominence more than two decades ago 
by De Vries. There are now scarcely any students 
of the genus who do not admit that its species are 
very largely contaminated by hybridisation. On 
the botanical side the idea of widespread hybridism 
in Nature is more and more hospitably received. On 
the zoological side we find, however, a much less 
degree of cordiality towards this idea. It is strongly 
maintained by many geneticists, for example, that 
D. melanogaster is a good species, and one of the 
pieces of evidence cited in this connexion is that it 
does not readily cross with other species of the genus. 
This turns out to be an untrustworthy criterion, 
however, because cases are known on the botanical 
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side of experimentally produced hybrids which will 
not back-cross even to their own parents. 

In 1925 the present writer, in collaboration with 
Prof. G. C. Hicks, published ^ a number of obser- 
vations on the meiotic or maturation division ill the 
male gonads of D. melanog aster. These observations 
were rendered possible by the development of methods 
which made it feasible to examine a huge amount of 
material with a minimum amount of effort. The 
investigations showed clearly that the reduction 
division in D, mslanogaster presents all the peculiari- 
ties of those found in natural or experimentally 
produced hybrids. In 1928, Belar^ published some 
photomicrographs which, according to his view, 
showed the inaccuracy of the observations made by 
the present writer and Prof. Hicks. Belar’s figures 
of the division of the primary spermatocytes, however, 
show a distinct lagging of the chromosomes in the 
maturation division, which is recognisable by ail 
who are familiar with the cytology of hybrids as a 
distinct criterion of, hybrid origin. Very recently 
Zuitin has published in the Bulletins of the Bureau 
of Genetics of Leningrad (vol. 7, 192 9) . an account 
of the reduction division in this species. His results 
confirm the accuracy of the observations made by 
Prof. Hicks and the writer, inasmuch as he figures 
the abnormalities described in our papers published 
in 1925. He reaches the conclusion, further, that 
D. melanogaster, as he puts it, has the cytologicai 
abnormalities of “ special [obviously the meaning is 
interspecific] hybrids ”. 

It will be obvious to the reader that D. melanogaster 
as an object of genetical investigation must be subject 
to all the reservations which should be made in the 
case of the study of hybrids. Probably the reluctance 
of geneticists in general to admit the hybrid origin 
of D. melanogaster arises out of the fear lest either the 
Mendelian hypothesis or the chromosome theory of 
heredity should be thereby compromised. It is also 
important to note that not only breeding experiments 
with D. melanogaster are open to such criticisms as 
would, arise from the hybrid character of the material, 
but also the investigation of this and other variable 
species by means of radiations is likewise open to 
grave question. Another prominent weakness of 
actinic expeiamentation in connexion with theories 
of the origin of species is the fact that there is no 
reason to suppose that such radiations have any im- 
portant influence in moulding species in Nature. 

E. C. Jeffrey. 

Botanical Laboratories, 

Harvard University, Cambridge, 

Massachusetts. 

^ Jeffrey, E. C. “ Drosophila and the Mutation Hypothesis.” Semice, 
vol. 62, No. 1592 ; 1925. 

Jeffrey, E. G., and Hicks, G. 0. “The Reduction Bi vision in 
Relation to Mutation in Plants and Animals.” American Naturalist, 
vol. 59 ; 1925. 

® Jeffrey, E. C., and Hicks, G. C. “Evidence as to the Cause of 
So-Called Mutations in DrosophilaN Genetica, 7, 1925. 

* Belar, “Die cytologischen GrundJagen der Vererhung”. Hand- 
buch der Vererbimgswissenschaft, Berlin ; 1928, 


The Water Balance of Plants as a Factor in 
their Resistance to Insect Pests. 

As a result of a review of the available evidence with 
regard to the effect of climatic and soil conditions on 
the distribution of the Dysdercus sp., the hypothesis 
was put forward by one of us (E. P. M.) in 1925-26 that 
a disturbed water content, from whatever cause, 
rendered the cotton plant more susceptible to the 
attack of sap-feeding insect pests, such as various 
species of thrips. . Later it w^as found that this hypo- 
thesis appeared also to hold true in the case of certain 
sap -feeding insect pests of sugar-cane, notably the 
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frogliopper Tomaspis saccharinct Dist, So far as 
cotton is concerned, the hypothesis has since been 
confirmed by observations made in the field in Cali- 
fornia. 

In tlie autumn of 1026 several extensive tours were 
made into the cotton-growing regions of California, 
which included not only the well-known Sacramento, 
San Joaquin, and Imperial Valleys, but also the lesser 
known Ferris, Coachella, Palo Verde, and Barde 
Valleys. At that time more than 160,000 acres of 
cotton were growing in California proper, an additional 
130,000 acres occurring in Lower California. It was 
then found that thrips (HeliotJirips fasciatus Perg.) 
attack on Acala cotton invariably followed faulty 
iriigation practice. Thrips were never fomid in large 
numbers on plants receiving an optimum water supply. 
It seemed that plants suffering from water shortage 
were definitely more attractive to the attacking thrips. 

W. B. Camp, of the U.S. Bureau of Plant Industry, 
working in collaboration with the Department of 
Agriculture, has been carrying out a series of experi- 
ments on these lines for a number of years, and we 
have reason to believe that this hypothesis is supported 
and extended by the results of his researches. It also 
receives support from Bedford’s observations on 
thrips (Heliothrips indicus Bagnall) attack on Egyp- 
tian cotton in the Sudan ( Wdlcome Trop. Res, Lab,, 
Khartoum, Ent, Sec. BuL, 18, 1921), though in some 
respects it would appear to be contradicted by 
Wardle’s observations on Thrips tahaci Lind, attack 
on cotton in a Manchester greenhouse (Ann, App. 
BioL, 14,482 ; 1927. Compare also MacGill, ibid., 16, 
288;; 1929). 

With regard to the sugar-cane frogliopper (Tomaspis 
saccharina Dist.), the hypothesis has also received 
striking confirmation in practical experiments by 
Withycombe (Ann. App. Biol., 13, 64; 1926. Proc. 
Agric. Soc. Trinidad and Tobago, 26, No. 6, 294 ; 1926) 
and other workers in the W'est Indies. Increasingly 
we are led to believe that the hypothesis holds true 
for a large number, but not all, species of thrips, red 
spider, etc., as pests of a wide rang© of food plants. 
Several cases are cited by Lees (Ann. App. Biol., 13, 
506 ; 1926) in which heavy irrigation and heavy rain- 
fall resulted in increased susceptibility to insect 
attack, but it is not improbable that, in a number of 
cases, conditions of physiological drought were present 
as a result of deficient soil aeration. 

It seems also that the nitrogen content of the sap 
is an important factor with regard to susceptibility to 
attack. This has been referred to by Davidson (Ann. 
App. Biol., 10, 35; 1923) and by Lees (loc. cit.). 
Experiments carried out by on© of us (E. P. M.) on 
the curly -top disease of the sugar-beet in California, 
transmitted by the leaf hopper Eutettix tenellus Bak. 
(results to be published shortly in of Applied 

Biology ) point in a similar direction . There is, indeed, 
much evidence available which indicates that a highly 
nitrogenous diet stimulates reproduction. The two 
factors, water content and the nitrogen content of the 
sap, are interdependent, but it would form an inter- 
esting problem in nutrition to find which of the two 
is of the greater importance in any particular case. 

The specific rdle of water in the metabolism of plant 
and insect is not mentioned by Uvarov in his recent 
memoir and review of the literature on insect nutri- 
tion and metabolism (Trans. Ent. Soc., London, Pt. 2 ; 
December 1 928) , although considerable attention is paid 
to the related sub j ects of the food of insects and the 
influence of diet on growth and reproduction. There 
is also no reference in “ Filterable Viruses” (Ed. by 
T. M. Rivers ; Bailliere, Tindall and Cox, 1929) to 
the water relationsMps in plants susceptibl© to virus 
diseases, but it is a frequent observation that plants 

No.:3150,Wol.:I25] 


so infected have, in general, poorly developed root 
systems. 

In order to understand these diseases more fully, 
much further work will be necessary on insect nutri- 
tion and metabolism, their habits, host-plants, and 
rates of reproduction, and in particular on the specific 
biological relationships which appear to exist in many 
cases between the insect and the disease it transmits. 
In this connexion it seemed desirable again to direct 
attention to the water balance of plants as a factor in 
their resistance to insect pests. 

E. Philpott Mumpobd. 

Pacific Entomological Survey, 

Marquesas Islands. 

D. Holkoyde Hey. 

The University, 

Manchester, Feb. 14. 


Starch Envelopes of Pyrenoids. 

The pyrenoids are colourless masses of protein 
associated with the chromatophores in several classes 
of the Protophyta. They have been most studied in 
the Isokontse (Boiibier, Bull. Herb. Boissier, 7, 
p- 451 ; 1899 ; Bourquin, Bot. Qaz., 64, 426 ; 1917), 
where they are embedded in the substance of the 
chloroplast and are covered with an envelope con- 
sisting of small starch grains which are the last to 
disappear under starvation conditions. The pyren- 
oids are generally regarded as reserve protein stores. 
During the formation of rej>roduetive cells they 
disappear more or less completely. 

Starch formation and accimiulation does not seem 
to be confined to the neighbourhood of the pyrenoids. 
Accoi'ding to Timberlake (Anyi. of Bot., 15, 624 ; 
1901), however, in the case of Hydrodictyon, and to 
Carter (ibid., 33, 475 ; 1919) in the case of Cladophorcty 
all the starch is derived from the pyrenoids. 

If we regard the pyrenoids as storehouses of reserve 
protein, the exact conditions and the mechanism by 
which this reserve is utilised are not yet fully estab- 
lished. Steinecke and Ziegenspeck (Ber. Deuisch. Bot. 
Ges., 46, 678-681 ; 24/1) are of the opinion that the 
pyrenoids function as a stoi’ehouse for a prophase of 
a starch-building ferment, a view which has been 
adversely criticised by Czurda (ibid., 47, 181-185, 
25/4). 

The observations of Timberlake and Carter indicate 
that a reaction as shown by the equation : 

Protein — Carbohydrate + Protein Fission Product 
is possible. 

The reaction might in fact b© considered as 
reversible ; thus, Protein Carbohydrate -f Protein 
Fission Product. 

In a preliminary series of experiments on the action 
of ultra-violet light on protein solutions, results have 
been obtained which may throw some light on 
this question of protein-carbohydrate metabolism in 
plants. A 0*50 per cent solution of recrj'stallised 
ovalbumin at any reaction in creases in hydrogen ion 
concentration on irradiation. In the case of oval- 
bumin, when the reaction is near that of the iso- 
electric point, the protein is partly or completely 
denatured. Thus with an initial pH value of 5*92, 
four hours’ irradiation partly denatured the protein 
and caused the reaction to drop to pH 5*33. The 
coagulum was soluble in alkali and not soluble in 
acid and was probably an acid-metaprotein. The 
most striking feature of the experiments was that 
formaldehyde was distinctly recognisable by its odour 
in several instances of prolonged irradiation. 

Irradiation in presence of chlorauric acid produced 
a splendid gold sol, but only if the solution was acidic 
in reaction The gold sol increased in depth of colour 
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when the solution was afterwards heated. An irradi- 
ated solution of ovalbumin with a perceptible odour 
of formaldehyde gave on distillation an aqueous 
distillate neutral in reaction, and whilst not responding 
to the pyrogallol and nitroprusside-phenylhydrazine 
tests for formaldehyde, it produced a brown coloration 
wnth ammoniacal silver nitrate on boiling. 

The conclusion is that formaldehyde (or some sub- 
stance resembling formaldehyde) is produced on 
irradiation of ovalbumin by ultra-violet light. The 
increased acidity is probably due to conversion of 
amino groups to methylene derivatives by the alde- 
hyde (Henriques and Sorensen, Zeit. physiol. Ghem., 
64, 120 ; 1909). An alkaline reaction evidently 

favours such a combination, wdth the result that no 
reducing action (as, for example, on gold chloride) 
can take place. 

That formaldehyde functions as a precursor of 
hexoses and starches is generally accepted, and hence 
it is conceivable that the protein of the pyrenoids 
can give rise to the carbohydrate of their envelopes. 

The action of ultra-violet light on proteins is being 
further investigated, 

F. O. Howitt. 

University College, 

Nottingham, Feb. 3. 


Globular Lightning. 

pROE'. Marchant’s account of a case of globular 
lightning inside a room, in Nature of Jan. 25, leads 
me to think that the publication of the details of two 
somewhat similar instances which occurred in the 
dining-room of the Faulhorn Hotel, near Grind elw^ald, 
are worth putting on record. 

1 did not witness either occurrence myself, but I 
questioned Fraulein Suzanne lacci, the manageress 
of the hotel, on the subject on Aug, 2, 3925 ; her 
answers are given in inverted commas. 

It seems probable that both induction and stationary 
waves are concerned with the phenomena. 

“ About 5 P.M. of a hot fine July afternoon in 1921, 
I was in the dining-room of the hotel, with my sister 
Margaret and six other guests. A dark cloud was 
noticed approaching from the east, but neither rain, 
hail, nor snow fell before the occurrence of the fire- 
balls, and only distant lightning had been observed. 
Suddenly from the air inlet of the large stove, in 
which a small wood fire was burning, came, practically 
simultaneously, a large number of very bright round 
balls of various colours, the largest perhaps nearly 
as large as my head. Almost at the same moment, a 
dreadful deafening explosion occurred, and the balls 
had all vanished. The room was full of a grey smoke 
-—perhaps disturbed dust — and a strong peculiar 
odour was observed. I opened the doors to clear 
the air, and then examined the room. I could find 
no signs of scorching on the curtains, flowers, or the 
unenclosed stuffed birds and animals in the room. 
The fire had not been disturbed, and none of the fuel 
was ejected. The guests who were nearest the stove 
momentarily experienced a slight electric shock, but 
no one was injured. I myself was farther away, and 
did not feel any shock , 

“In July 1914 my sister Louise and Madame 
Bohren, the wife of the proprietor, were in this same 
room during a hailstorm, and they had a similar 
experience. On this occasion, the stove was not 
alight. No damage was done on this occasion either. 

“ During thunderstorms I always warn people not 
to stand too close to the stove, as they sometimes 
receive nasty electric sparks. There is no record of 
any serious injury here since the hotel was built in 
1830.” 
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I afterwards interviewed the sister (Margaret) and 
Mme Bohren in Grindelwald. Their account nearly 
agreed with the above, though to the latter the 
ineandeseent spheres of 1914 appeared of the same 
colour and size— “ reddish and of about the size of 
my two hands ”. I should add that this hotel stands 
in a very exposed position only a few feet from the 
summit of the Faulhorn (8800 feet). It is surrounded 
by a series of lightning conductors. The closed 
cylindrical stove was 5 feet 4 inches high and 
2 feet 2 inches diameter. It stood just away from 
the wall of the room on a wooden plank. The air 
inlet referred to above was rhomboidal in shape — the 
sides being 1-7 cm. and 4*3 cm. in length. The iron 
flue at the top was 11 cm. in diameter. For warming 
purposes this flue passes horizontally through several 
bedrooms on the floor above the dining-room before 
issuing through the roof some 20 feet above the stove. 
I have a small photograph of this stove and will lend 
it to anyone interested in it. 

Since the last occurrence the stove has been 
* earthed and a lightning conductor has been fixed 
above the chimney. 

William Colebrook; Reynolds. 

“ Wharfedale ”, IJpminster, 

Essex, Feb. 4. 


Improvements in the Peel- Method of Preparing 
Sections of Fossil Plants. 

The peel-method of preparing sections of fossil 
' plants was briefly described by me in Nature of 
Oct. 13, 1928, p. 571. The use of cellulose esters was 
recommended for preparing peel-sections. Since 
writing that letter, I have performed experiments on 
the use of gelatine instead of cellulose esters, and 
have obtained results which fully justify the adoption 
of gelatine on many occasions in which this type of 
section is required. For small sections the cellulose 
ester solutions are more easily applicable, but for 
large sections, for example, those exceeding 2 sq. 
decimetres in area, gelatine is preferable ^ 

Gelatine peel-sections are non-inflammable and 
involve in their preparation none of the unpleasant 
smelling and sometimes actually noxious solvents 
necessary when using cellulose esters. There is very 
little difference in translucency; cellulose pell-sections 
are perhaps a little clearer than gelatine, but this 
advantage amounts to little. 

The surface of the petrifaction is prepared and 
etched with acid in the manner described before, 
washed, and then, before the surface is allowed to dry, 
a hot solution of jelly containing a certain quantity 
of glycerine and formalin is poured on to the surface. 
The quantities and proportions used must be deter- 
mined by experiment. To cover a surface 1 sq. 
decimetre in area it is necessary to use about 2 grams 
of fairly pure gelatine such as that used in making 
bacteriological cultures, 50 c.c. water, 0*5 c.c. glycer- 
ine, and 0*5 c.c. formalin (40 per cent). The surface 
must be surroimded before the etching process with 
a rim of plasticene or some other substance and 
should be levelled by means of a spirit-level. The 
water and glycerine are mixed, heated, and the jelly 
stirred until dissolved. The heating is continued 
until the mixture is at a temperature of about 60° 
to 80° C. The formalin is then stirred in quickly and 
the solution is immediately poured over the surface 
of the petrifaction. The jelly is allowed to set, and 
then the specimen under treatment may be removed 
with its adhering layer of jelly to a warm, well-aired 
place to dry. Dust must not be allowed to settle on 
the jelly. When the jelly has become dry it may be 
peeled off. As it is always more brittle than cellulose 
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tliere is more difficulty in starting the peeling process, 
but on the other hand when once a satisfactory start 
is made it peels off more readily. 

Large sections have been prepared (about 20 sq. 
decimetres in area) with scarcely a detectable flaw 
and with the cellular details of the fossil-plants per- 
fectly represented. Gelatine peels may be cleared in 
zyloi and mounted, in Canada balsam solutions. 

John Walton. 

Botanical Department, 

The University,, Manchester, Feb. 6. 


Matthew Island. 

On May 7, 1928, when on the s.s. Suva, I passed 
close to Matthew' Island, in the South Pacific, but 
was unable to land. It is about 200 miles from the 
nearest of the Loyalty Islands, and about 170 from 
the southernmost of the New Hebrides. It is known 
to be inhabited by numerous sea-birds, and it is 
possible to see green vegetation on the sides of the 
central mass. I could not see any coconut palms. 
From the heavy surf dashing against the shore, it 
appeared that landing would be difficult, but I was 
told that the island was used for target practice by 
British gunners during the War. Owing to the 
position of the island, and the many interesting prob- 
lems connected with the fauna and flora of the New 
Caledonia and New Hebrides groups, any endemic 
terrestrial animals or plants found upon it would be 
of extraordinary interest. It may be that none will 
be found, but I think the chances for discovery are 
good enough to justify a careful search, especially in 
view of the richness of Norfolk Island and Lord Howe 
Island. Perhaps there are some records, but I have 
not heard of any, and believe that no careful investiga- 
tion has ever been made. 

Matthew Island w^as discovered in 1788 by Capt. 
Gilbert on the Charlotte. It is said to be 465 feet 
high, of volcanic formation, composed principally of 
basaltic rock. The outhne is roughly triangular, each 
side about a third of a mile long. It may perhaps be 
regarded as the southernmost point of the New 
Hebridean chain, although the nearest relatively 
shallow water is that of the New Caledonian group. 

The Middleton Reef, north of Lord Howe Island, 
has a fair-sized rock above the sea, but this is un- 
doubtedly devoid of terrestrial life other than sea- 
birds. 

T. D. A. Cockerell. 

University of Colorado, 

Boulder, Colorado, Feb. 12. 


The Moment of the Bromine Nucleus. 

The following interpretation has been given by 
Kiess and de Bruin (U.S. Bureau of Standards Journal, 
in print) of the strong bromine arc lines : 


Int. 

A 

Combination. 

15 

6631*64 

5s -5p ^A /2 

12 

6559*81 

6s *Ps,2 - 5p ^A/a 

20 

6350*74 

5s^P,,,-Sp^Psj, 

12 

6148*62 

6s *P 5/2 — 5p ^Ds /2 


These lines have thus the same end-level origin- 
ating in fche coupling of a 5s-electron. 

The hyper-fine structure of bromine lines has been 
investigated by Kimura [Mem. Coll. Sci., Kyoto, At, 
p. 133 ; 1920) and by Hori (Mem. 
p. 312 ; 1926). The above-mentioned lines are quad- 
ruplets consisting of a series of components of decreas- 
ing spacing and intensities. The distances between 


the components are in all cases practically the same : 

=0-19, 0-13, and 0'08. 

In combining the value i =3/2 wdth the value/ = 5/2, 
one finds the " right number of hyperfine structure 
levels, namely, four. Further, one should expect on 
the basis of the interval rule for the ratio between the 
hyperfine structure levels 4:3:2, which is in good 
agreement with the observed values 4 : 2*7 : 1*7. It 
seems, therefore, probable that the moment of the 
bromine nucleus is =3/2. 

The Zeeman effect of these hyperfine structures wall 
be investigated. 

T. L. DE Bruin. 

Laboratory ‘ Physica ’ of the University 
of Amsterdam, Feb. 6. 


Zoological Nomenclature ; Acarine or Insect ? 

In answer to Dr. C. W. Stiles’s letter in Nature of 
Feb. 9, 1929, p. 207, in which he states “ that applica- 
tion for suspension of the rules has been made in 
the case of jVyc/5erz'6m Latreilie, 1796, monotype Pedi- 
cuius vespertilionis Linn., 1758. The Commission is 
requested to set aside the monotype designated in 
1796 and to validate Nycteribia pedicularia 1805 as 
type of Nycteribia ”, I desire to point out that as 
Latreille’s description is based on an insect, and as 
the so-called monotype is an acarid, it follows that the 
name Nycteribia caimot supplant Spinturnix for the 
genus in which Pediculus [Scopoli used Acarus . — Ed . 
Nature] vespertilionis Scopoli 1763 is now placed. 

1. Pediculus vespertilionis Linne 1758 is a Nycteribia 
from his diagnosis, therefore no emendation is neces- 
sary. 

2. N. pedicularia Latreille 1805 is the same species. 

3. N. vespeHilionis cannot be an acarid as suggested 
by the pretext for alteration. 

Anthony Musgravb 
(Entomologist). 

The Australian Museum, 

Sydney, Dec. 13, 1929. 


The foregoing letter from Dr. Musgrave, one of the 
world’s best-known authors on thePupipara (in which 
Nycteribia. is classified), presents one angle of the 
triangular problem upon which the International 
Commission on Zoological Nomenclature has been 
requested to render an opinion: (1) From 1763 to 
1796, Pediculus vespertilionis Linn., 1758, was inter- 
preted as an acarine on basis of Frisch’s (1728) figure 
cited by Limiseus in 1758. (2) From 1796 to 1900 

it was interpreted as an insect on basis of Latreille’s 
description. From 1900 to date it has been inter- 
preted by some authors as an acarine, by others as 
an insect. (3) If Linne’s diagnosis be compared with 
the description by Frisch, the probability is seen to 
be present that Linne’s P. vespertiUonis was a com- 
posite species consisting of an acarine plus an insect. 

In the communication printed in Nature of 
Feb. 9, 1929, p. 207, the Commission complied with 
the routine prescribed by the International Zoological 
Congress, that is when (as in this case) it may become 
necessary ‘ to suspend the rules’ and to act under 
its t Plenary Power in order to settle certain cases 
of controversial nature, the Commission is required 
to give public notice of at least one year of its possible 
action, to enable every side to the controversy to 
submit its point of view. 

We are forwarding Dr. Musgrave’s argument to 
Mr. Frederick Chapman, the Australian member of 
the International Commission, and to the Secretary 
of the Commission. — Editor. 
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Diving.*^ 

By Prof. Leonabd Hill, F.R-.S. 


T he new submarine escape dresses designed by 
Mr. H. H. Davis have been successfully used 
at a depth of 130 ft. at Loch Long and have since 
been adopted by the Admiralty. Every man in the 
submarine service will have to have one, just as 
the soldier has his gas mask. In case of accidental 
sinking of a submarine, esbch man will at once put 
on the dress and partly fill the breathing bag from 
the small oxygen cylinder which is fixed below the 
bag, and then breathe in and out of the bag 
through a cartridge of soda lime which is put 
inside to absorb the exhaled carbon dioxide. 
Then the submarine will be flooded so as to equalise 
the air and the water pressure, and allow^ a hatch 
to be opened through which the men will float up 
one by one and reach the surface ; the breathing 
bag, acting as a balloon, will take them there. 
There is an escape valve provided for preventing 
over-distension of the bag. 

In using the submarine escape dress, men must 
be trained to fill the bag only partially with oxygen, 
so as to allow expansion of the gas on coming up. 
There is no risk of bubbles of nitrogen forming in 
the body fluids through coming up quickly, even 
from a depth of 300 feet, because oxygen has been 
breathed from the time the air pressure was in- 
creased by flooding the submarine. 

In case of prolonged difficulty in eflecting escape 
from a submarine, surplus apparatus to afford 
fresh soda-lime cartridges and oxygen will be 
required. If the water has entered the submarine 
so that the air is under pressure, the bag should be 
filled with expired air two-thirds full and only 
enough oxygen added to keep it comfortably full — 
this to prevent oxygen poisoning. In this case, 
just before coming out, the bag must be squeezed 
empty and then filled with pure oxygen and this 
breathed for a few minutes so as to prevent 
bubbling off of nitrogen in the body. 

The new self-contained diving dress allows a 
diver to get an air supply from a cylinder containing 
a mixture of air and oxygen, an injector device 
being used to draw the air in the helmet through 
a canister of soda lime. The diver is free from 
hose-pipe and air-pump, and merely carries a life- 
line with connexion for the telephone in his helmet. 
Arrangement is made so that he can detach this 
line and leave it fast outside while proceeding into 
a wreck, using a distance line to find his way 
out by. 

The use of this apparatus is limited to a certain 
depth by the percentage of oxygen which it is safe 
to breathe. If 50 per cent oxygen is suppHed in 
the cylinder, the diver can safely do two or three 
hours’ work in shallow water, but he should not 
exceed half an hour at a depth of 100 feet. For 
greater depths, air with smaller percentages of 
oxygen must be used, and experience is required 
to work out the most suitable method of supply. If 

*■ From tlie Friday evening address delivered at the Boyal Institution 
on Feb. ?..■ ■ 
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the air is kept pure by absorption of carbon dioxide 
by means of a soda-lime cartridge, then a small 
oxygen cylinder will suffice to keep the percentage 
in the helmet at, say, 10 per cent, for deep work. 
The reducing valve can be set to give that amount 
of oxygen which the diver uses per minute, but 
there is a risk of too little oxygen arising through 
extra hard work on the part of the diver, and we 
must bear in mind that want of oxygen does not 
give warning before a man loses full use of his 
senses. An additional cylinder of air with 10 per 
cent of oxygen in it will have to be carried for 
altering the buo^yancy of the dress as needed. 
Probably the ordinar}^ method of ventilating the 
helmet by a hose-pipe will be used for deep work, 
a tank containing compressed air with 10 per cent 
oxygen being used as the supply. A ready method 
of partially deoxygenating air will have to be 
installed on the diving ship. 

The new submersible decompression chamber, 
also designed by Mr. R. H. Davis, wns used with 
great success at trials conducted by the Admiralty 
at Loch Long last summer. An attendant goes 
down in this cylindrical chamber, which is fitted 
with a door top and bottom, and waits to receive 
the diver at a depth of 66 feet. The lower door is 
open and w’-ater kept out of the chamber by com- 
pressed air pumped into it. The chamber is lit 
with an electric lamp. The shot rope of the diver 
passes through rings attached to the outside of the 
chamber. After doing his job on the bottom he 
ascends rapidly to the chamber, and climbing up 
by a small ladder thrusts his helmet up in the 
chamber, so far that the attendant can cast off 
hose-pipe and life-fine and take off the helmet. 
The diver then comes right in and the lowxr door 
is shut. A telephone message is then sent and the 
chamber is raised to deck level and decompression 
carried out there. From the time the diver leaves 
the bottom, all these operations take only seven or 
eight minutes to carry out ; the diving ship can, if 
need be, then proceed to harbour. This is a great 
improvement on the old method of the diver 
hanging on the shot rope in the cold and dark 
while decompression in stages is carried out. 
Moreover, when in the chamber the diver can 
breathe oxygen by means of a small apparatus, 
and by this means shorten the decompression time 
by at least one-half. 

There are three dangers from which the diver 
has to be protected. First, he may be poisoned 
by too much carbon dioxide through insufficient 
ventilation. If one air-pump suffices to ventilate 
the helmet at one atmosphere, an extra pump is 
required for each atmosphere in addition, as pointed 
out by Dr. J. S. Haldane, so at 300 feet ten pumps 
are required. Many divers have been made less 
efficient while at work and damaged in health by 
insufficient ventilation. In place of so many 
pumps, a canister of soda lime can be arranged to- 
purify the air in the helmet, and this is an improve- 
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meiit wliicli will, I think, be adopted for deep 
diving. Secondly, at considerable depths the diver 
is exposed to high tensions of oxygen ; for example, 
at 300 feet, to .10 atmospheres of air, which is 
equivalent to 2 atmospheres of ox^^gen ; and oxygen 
at any tension a little greater than 70 per cent of 
an atmosphere acts as a poison when breathed for 
more than a certain time, the time becoming 
shorter as the tension is raised. While exposure 
for some days to a tension of oxj^gen greater than 
70 per cent of an atmosphere produces pneumonia, 
experience has shown that the breathing of pure 
oxygen at a pressure of one atmosphere for a few 
hours, as in the use of mine-rescue apparatus, has 
no ill- effect. 

Experiments have shown that animals can safely 
breathe 2 atmospheres of oxygen for 2 hours, 
but during this period both the use of oxygen by 
the body and the output of carbonic acid diminish, 
the body temperature drops and the animals 
become drowsy. If the exposure is more prolonged, 
or in shorter times if the oxygen tension is higher, 
the animals fall into a comatose condition and 
finally have convulsions and die. Some very 
important experiments were made by Bernstein at 
the Elbe tunnel works. He breathed oxygen at 
3 atmospheres ( + 30 lb.) for 48 minutes, and two 
of the engineers (at the Elbe tunnels) for 30 
minutes without harm. He considered periods 
such as these set the limits to safety. 

In diving experiments in the United States of 
America in connexion with the practice of an 
American submarine escape apparatus, oxygen has 
been used without detriment for short periods up to 
a pressure of about twelve atmospheres, equivalent 
to 357 feet of water. 

Argyll Campbell has shown that normally when 
breathing air the tension of oxygen in the tissues 
equals 37 mm. of mercury. The blood in the veins 
coming from the tissues is normally about 75 per 
cent saturated with oxygen and carries 2-|- to 3 
volumes per cent more carbon dioxide than the 
arterial blood, which is 95 per cent saturated with 
oxygen. Under high oxygen tensions in the 
inspired air, the tissue oxygen tensions rise, for 
example, from 84 mm. to 430 mm. of mercury, 
and the venous blood, being almost fully saturated 
with oxygen, can carry very little more carbon 
dioxide than arterial blood. Moreover, when the 
tissues are in danger of oxygen poisoning, the 
circulation may be reduced. Thus carbon dioxide 
is held back in the tissues and the tension may 
rise to poisonous heights, as was found to be the 
case by Argyll Campbell. 

It is clear, then, that for deep diving the ventila- 
tion of the helmet must be kept adequate enough 
to prevent even a small rise of carbon dioxide in 
the air breathed. It must be kept in mind that, 
at 10 atmospheres, O-I per cent of carbon dioxide 
in the air breathed produces a tension of carbon 
dioxide of 1 per cent of an atmosphere, and I per 
cent produces a tension of 10 per cent. The 
poisonous effect depends on the tension, ^nd 10 per 
cent is enough to ansesthetise a man. If there is 
difficulty in carbon dioxide being carried from the 

' No. 3150, Vol/125] ' 


[March 15 , 1930 


tissues owing to high oxygen tension, this difficulty 
must not be accentuated in the least degree b}^ 
ill-ventilation of the helmet, otherwise the diver 
may become drowsy, and even comatose. 

To avoid any poisonous effect of oxygen for 
deep dives the ' percentage in the air supplied to 
the helmet can be halved. Mr. H. H. Davis has 
contrived apparatus for effecting this, that is, for 
supplying less oxygen during compression, and 
more during decompression ; for diving to greater 
depths, air with still less oxygen in it will have to 
be used. As pure oxygen is going to be used in the 
submersible decompression chamber, it is obviously 
best to prevent any excess of oxygen wffiile at 
work on the bottom. At 10 atmospheres, 2 per 
cent of oxygen in the air w^ould give a diver the 
natural amount of oxygen. Suppose, for safety 
sake, that 10 per cent of oxygen is used at 10 
atmospheres, the nitrogen will be increased by one 
atmosphere, and this will have to be allow^ed for 
in reckoning the decompression period. 

The effect of breathing oxygen in washing out 
nitrogen can be shown. If diuresis is established 
by drinking two or three pints of w-ater, the secre- 
tion of the kidneys can be used as a measure of the 
nitrogen dissolved in the blood. The bladder can 
be emptied every few'' minutes and samples of the 
urine collected with precaution to exclude contact 
with air. The dissolved gas can be extracted by a 
vacuum pump, and the amount of nitrogen esti- 
mated. At ordinary atmospheric pressure, there 
is approximately 1 per cent of dissolved nitrogen 
gas, at 2 atmospheres 2 per cent, at 3 atmospheres 
3 per cent, and so on. The effect of breathing 
oxygen for nine minutes during exposure of the 
body to a pressure of 3 atmospheres ( + 30 lb.) w-as 
to low^er the percentage of nitrogen in the urine 
j then secreted to 2-1, and in the next six minutes to 
0*9. Urine secreted during decompression after 
being at + 30 lb. pressure, this time with no breath- 
ing of oxygen, contained 2-86 per cent of dissolved 
nitrogen, more than three times as much. It is 
clear, then, that the breathing of oxygen qiiickty 
washes out nitrogen dissolved in the blood and 
tissues of the kidneys. 

The washing out of nitrogen from the body by 
breathing oxygen has been shown in another wny, 
by Argyll Campbell and myself. After taking three 
or four deep inspirations from a bag full of oxygen 
and expiring into the air so as to wnsh most of the 
nitrogen out of the lungs, a deep expiration is made 
and a sample of alveolar air collected, the subject 
then breathing through a soda-lime cartridge in and 
out of a spirometer containing a few litres of pure 
oxygen. A sample is drawn from the spirometer 
for analysis at 3 min. and 6 min., in each case at the 
end of a deep expiration, and the volume of gas in 
the spirometer being on each occasion measured. 
At the end of the deep expiration a sample of 
alveolar air is also collected from the tube leading 
to the spirometer. The volume of the residual air 
in the lungs can be calculated, and so, too, the use 
of oxygen in metabolism by the subject during the 
period. 

It is estimated that there are about 960 c.c. of 
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iiitrogeii dissolved in the body of a man under 
ordinary atmospheric pressure, say 30 c.c. in the 
blood, 510 c.c. ill the fat, which dissolves about five 
times as much water, and 420 c.c. in the other 
tissues. Our experiments show that about 30 c.c. 
of nitrogen per minute are washed out in the first 
few^ minutes from a man at rest, and about 50 c.c. 
froni one doing stepping exercise. It seems clear, 
then, that by breathing oxygen, and exercise, the 
w^ashing out of half of the nitrogen, probably that 
amount which causes bubbling and severe symp- 
toms on decompression, takes place in about 10 
minutes. It is safe for a diver to breathe oxygen 
during the time required for decompression in the 
submersible chamber from 3 atmospheres absolute 
pressure (66 feet approx, depth) if the oxygen 
breathing allow^s the times of the Admiralty table 
set for the safe decompression of divers to be 
halved. 

Further research on animals is now being carried 
out to settle the point whether the formation of 
bubbles can be prevented by plus tw-o atmospheres 
of pressure (66 ft. depth) w^hen a diver is quickly 
decompressed from 300 ft. to that pressure after a 
prolonged stay on the bottom. Possibly a stage 
will have to be given at 99 ft. If the diver is sup- 
plied with, say, 5 per cent of oxygen at the great 
depths, he can safely begin to increase the oxygen 
in his helmet as he climbs up from the bottom, 
using a small cylinder of pure oxygen for this pur- 
pose, and then arriving at the submersible decom- 
pression chamber be ready to breathe pure oxygen at 
plus two atmospheres and during the decompres- 
sion from that pressure. When a bottle of cham- 
pagne is opened in a chamber at plus two atmos- 
pheres, it appears flat, as this pressure stops the 
formation of bubbles and the gas escapes quietly. 
In the trials at Loch Long, divers came up quickly 
from 300 ft. to 66 ft. and suffered no harm. It is 
important that the deep sea divers go down fasting 
with the least gas in his alimentary canal. Gas 
formed therein mechanically obstructs the circula- 
tion by expanding during decompression and en- 
hances the danger of bubbles forming in the blood. 
Gut of twenty -four well-fed guinea-j)igs compressed 
for I hour to plus 100 lb. and decompressed in 
five minutes, nineteen died ; out of twenty-four 
fasting guinea-pigs only eleven died. None died 
when oxygen was given during the period of decom- 
pression. 

The U.S. Navy is experimenting with helium and 
oxygen; helium has less solubility and greater 
difiusivity than nitrogen, and good results are 
reported. We have no available helium. 

There are certain other dangers to which the 
diver is exposed, as were evidenced by the salving 
of the S 51 submarine by the U.S. Navy. The inlet 
valve may become blocked by ice due to freezing 
of w’^ater condensed out of the air pumped down the 
hose pipe in wintry weather when the salt water at 
the bottom of the sea is below freezing point. One 
diver was drawn up just in time, half suffocated ; 
another was far inside the submarine when this 
happened, but managed to knock his valve free of 
ice by striking the outside with a spanner. The 
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air-supply after that had to be freed from water 
vapour for such wintry diving. It is astonishing 
that the divers can w-ork with their hands exposed 
to such cold w'ater even wiien gloved. A thick, 
knitted wool glove containing air in its meshes 
with a rubber glove outside is, of course, the best 
protection against cold. 

Another danger is the outlet valve becoming 
jammed through sand getting into it wLen lying 
down and tunnelling as those American divers did 
through clay, using a fire hose and high pressure 
water to cut out the clay. If the outlet valve 
closes, a diver may have his dress blown out and 
be spread-eagled before he can shut off his air supply 
or open his spit cock and use that as an air outlet. 
If his telephonic message to cut off the air be not 
heard his dress will be burst. This actually hap- 
pened to Eddy, a famous diver, but another diver 
witnessed the accident and, telephoning the news, 
Eddy was drawn up in time, put in the recompres- 
sion chamber, and saved. To be blown up is 
dangerous, first, because of the rapid decompres- 
sion, and secondly because of the risk of the helmet 
hitting the bottom of the attendant ship. If a 
diver be blown up to the surface, he must be at 
once sent down again after letting out excess of air, 
or have his helmet taken off and be rushed into the 
recompression chamber. 

The courage and presence of mind of divers is 
shown by the story of a diver named Smith who, 
when tunnelling out the clay and getting near the 
keel of the submarine S 51, had the clay walls of the 
tunnel fall in upon him. He telephoned for help, 
but managed to turn round the nozzle betw^een his 
legs and force out the clay and so escape ; then, 
telephoning he was all right, he went back again 
into the tunnel and completed the job, and this 
down in the dark at a depth of 130 feet. 

The oxyhydrogen flame has been adapted for use 
under water, and large thicknesses of metal were 
quickly burnt through by this means in the salving 
of S 51, by Commander Ellsburgh. 

The ‘ iron man ’ designed in Germany and used 
in wrecks by Italian divers is an observation 
chamber wdth jointed limbs which allow a certain 
amount of awkward movement. The joints have 
ball bearings. The diver, shut inside, is at ordinar}?' 
atmospheric pressure and breathes oxygen, having 
the exhaled carbon dioxide absorbed by soda lime. 
He can use the oxygen supply also to alter the 
buoyancy of the iron man. There are glass discs 
for observation, and in dark water a powerful 
electric lamp has to be lowered down for him to 
see by. At a depth of 100 feet the sunlight appears 
as moonlight, and at 200 feet as starlight. Tools 
are affixed to the end of the ‘ iron man’s ’ arm, and 
the diver works these by scissor-like handles inside. 
The diver in the ' iron man ’ cannot use his sense 
of touch, and prolonged training and good lighting 
are necessary for effecting any skilled work . After a 
dozen trials in it, one diver failed to shackle a rope 
on to a buoy. The diver in the ' iron man ’ can 
guide a charge of guncotton, or a grab for seizing 
hold of wreckage, but is not capable of very skilled 
work. 
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Mineralogy 

T he report of a sj^idicate appointed by the 
Council of the Senate of the University of 
Cambridge to consider the position of mineralogy 
in the studies of the University was the subject 
of a lengthy discussion in the Senate House on 
Jan. 28. The recommendations contained in this 
report ivere summarised in a leading article in 
Hattibe of July 13, 1929, They have since been 
reported on by the University Boards concerned 
and by the Committee of the Natural Sciences 
Tripos. 

The proposals for the creation of two departments 
— one of mineralogy and petrology, and one of 
crystallography — met with approval in principle, 
but the Financial Board had already indicated 
that no money was forthcoming to meet the 
additional expenditure involved except “ at the 
expense of existing University activities”. No 
definite opinion is expressed on the proposal to 
make '" half -subjects ’ in the examination of 
crystallography and of mineralogy and petrology, 
as this involves problems of some difficulty. It 
is, however, suggested that the regulations for the 
Natural Sciences Tripos should receive general 
reconsideration. 

The Syndicate included distinguished representa- 
tives of every science bordering on mineralogy, 
and it was perhaps natural that its report (which 
w^as unanimous) should have dealt mainly with the 
relations of mineralogy to other sciences. The 
discussion, however, was left entirely to minera- 
logists and geologists, among whom the report has 
aroused very considerable interest and some con- 
troversy. That this interest is not confined to 
resident members of the University is indicated by 
the fact that speakers in the discussion included 
two professors of geology in London, the professor 
of geology in Edinburgh, and four of the curators 
of the two great collections of minerals and 
rocks in London (the Natural History Museum 
and the Museum of Practical Geology) . The 
resident members of the University participat- 
ing in the discussion (which occupies twelve 
pages in the Cambridge University Eejporter, 
Feb. 11) were the professors of geology and 
mineralogy, the chairman and secretary of the 
Syndicate, the reader and the lecturer in petro- 
logy, the lecturer in structural crystallography, 
and two other members of the staff of the Depart- 
ment of Mineralogy. 

The speeches of the professor of mineralogy and of 
the lecturers in petrology and in structural crystallo- 
graphy outlined the possible scope and the present 
difficulties affecting teaching and research in their 
subjects. 

The lecturer in structural crystallography spoke 
whole-heartedly in favour of a separate Depart- 
ment of Crystallography, aiid with this recommen- 
dation of the Syndicate the other speakers (with 
two exceptions) seemed disposed to agree. The 
professor of mineralogy regretted that the Syndicate 
had not considered the possibility of housing 
crystallography, mineralogy, and petrology under 
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one roof, and quoted the examples of Zurich and 
Gottingen. Mr. Hallimond felt that any Depart- 
ment of Mineralogy had a reason for having an 
X-ray department on the crystallographic side, 
while many parts of the X-ray researches, involving 
some of the most advanced theories of modern 
physics, really belonged to that Department. 
Additional point was given to this suggestion by 
the remarks of the lecturer in structural crystallo- 
graphy, who seemed to envisage a department for 
the X-ray study of the solid state, and foretold 
a remodelled teaching of crystallography which 
evidently gave some of the mineralogists seriously 
to doubt whether “ the teaching of such crystallo- 
graphy and crystal physics as is required by 
students of mineralogy and petrology ” w^ould be 
provided by the new department . Another speaker 
made it clear, however, that the need in X-ray 
research of a sound knowledge of geometrical 
' surface ’ crystallography was fully realised. 

On the recommendation to bring mineralogy 
and petrology into one department and to house 
them in a new building adjacent to the Sedgwick 
Museum, the speakers were almost all in agreement, 
The only important difference of opinion revealed 
is on the extent to which the study of advanced 
petrology should be restricted to students of geo- 
logy, and whether the association of the newly 
constituted department should be quite so close 
as that provided for in the recommendations for 
the reorganisation of the Tripos. 

Non-residents with experience in other uni- 
versities spoke highly of the teaching of both 
mineralogy and petrology in Cambridge, and 
emphasised the need for maintaining its schools in 
these subjects in the pre-eminent positions which 
they have occupied in the past. On the other 
hand, it is evident that many speakers considered 
that the progress of both studies was seriously 
hampered, if not actually stopped, for 'want of 
adequate accommodation and facilities for research 
along modern lines. Particular stress 'was laid on 
the urgent need for a laboratory for research in 
experimental petrology on the lines so successfully 
followed at the Geophysical Laboratory of the 
Carnegie Institution of Washington. 

The lecturer in petrology made a good point 
when he remarked that research and Part II work 
in mineralogy w^as spasmodic, and therefore un- 
satisfactory, because of the few openings available 
for men trained in mineralogy alone. The union 
with petrology (and geology) would, he thought, 
induce a steady flow of students to take up Part II 
work and research in the two subjects. Prof. 
Watts spoke strongly in the same sense of the 
extensive increase in the possibility of research 
which would be offered by the united departments. 
He also reminded his hearers that a proposal to 
establish a laboratory in Cambridge on the lines 
of that of the Carnegie Institution of Washington 
had been before the Conjoint Board of Scientific 
Societies several years ago and had been abandoned 
only because of expense. 


NATURE 


419 


Mabch 15, 1930] 


Following publication of the report of this 
discussion, notice was given of a Grace approving 
in principle the policy of dividing mineralogy and , 
petrology for the purposes of teaching and research 
into crystallography on one hand and mineralogy 
and petrology on the other. The Grace was passed 
unopposed on Mar. 8. This is the first part of 
the Syndicate’s report, which received almost 
unanimous support in the discussion : the second 
was the desirability of housing mineralogy and 
petrology in a new building, thus making room 


for crystallography in the old. It is to be hoped 
that the means will speedily be found to build and 
equip the new^ laboratories and thus , to make 
possible in Cambridge the kind of teaching and 
research on the need for which there seems such 
unanimit}^ of opinion among competent judges. 
It may be remarked that every branch of 
research mentioned in the discussion, both in 
X-ray work on crystal structure, and in the study 
of ores, of rocks, and of silicate-melts, has its direct 
application in industry. 


Obituary. 


Peof. F. M. Exeeb. 

F elix M. EXNER, professor of geophysics in 
the University of Vienna, director of the Zentral- 
anstalt ftir Meteorologie und Geodynamik, Vienna, 
and joint editor with Siiring of the Meteor ologische 
Zeitschrift, died in Vienna on Feb . 7 . Exner, who was 
a son of the physiologist Sigmund Exner, was born 
in Vienna on Aug. 23, 1876. He was educated at 
the University of Vienna, wEere he graduated as 
Ph.D. in 1900. After ten years as assistant at the 
Zentralanstalt, he became professor of cosmical 
physics at the University of Innsbruck in 1910, 
returning to Vienna in 1917 to take up the post of 
director of the Zentralanstalt and professor of 
geophysics. 

Exner was a very active research warker in 
meteorology and allied sciences, and published a 
large number of papers in the proceedings of the 
Vienna Academy of Sciences, the Meteor ologische 
Zeitschriff, the Annalen der Hydrographie, and 
various other journals. These papers cover a wide 
field. He was particularly interested in the 
mechanism of changes of pressure, and in the earlier 
years, in the correlation between meteorological 
factors over different regions of the globe. He 
treated the latter question at great length in a 
paper in the proceedings of the Vienna Academy of 
Sciences, voL 122, the work having been largely 
carried out during a visit to the United States. 

Exner was an industrious and sound, rather 
than a brilliant worker, and he will be remem- 
bered for his treatise '' Dynamische Meteorologie ”, 
rather than for his original work. This fook, 
which gives a very clear exposition of the outlook 
of the Austrian school of meteorologists, stands alone 
to-day as the only available exposition of the mathe- 
matical aspects of meteorology. Its preparation, 
which must have involved years of unremitting 
labour, was doubtless facilitated by his appoint- 
ment to the professorship of cosmical physics at 
Innsbruck. The Austrians are fortunate in having 
this professorship, to which they can appoint a 
young man to enable him to carry on research work 
or authorship* unimpeded by official duties, and this 
professorship has usually been the avenue of 
approach to the post of director of their meteoro- 
logical service. 

There is no text-book in the English language 
which is strictly comparable with : Exner ’s. The 
d^mamical methods followed by Exner, Margules, 


and others of the Austrian school of meteorologists 
have not been very widely used in England or the 
United States, and as a result, English text-books 
are either descriptive or physical, rather than 
mathematical. Thus Exner’s book has met a 
widely felt need among meteorologists, and is one 
of the few books of which w^e can say with complete 
honesty that it is indispensable to any serious 
student. 

Exner was also the author of an article on dyna- 
mical meteorology in the EnzyklopMie der 
mathematischen Wissenschaften”, but a more out- 
standing service to science was the publication in 
1922 of a revision of Pernter’s classic text-book on 
meteorological optics. He also prepared the Euro- 
pean portion of World’s Weather Records ”, 
published by the Smithsonian Institution. 

As director of the Austrian meteorological service, 
Exner was a member of the International Meteoro- 
logical Conference. His pleasing personality won 
him the respect and liking of his international 
colleagues, and his death will be regretted by 
meteorologists throughout the world. D. B. 


Db. 6 . G. Chisholm, 

Geobgb Goubie Chisholm, who was the first 
lecturer (1908) and later the first reader (1921) in 
geography at the University of Edinburgh , and acted 
also as secretary of the Royal Scottish Geographical 
Society from 1910 to 1925, died very suddenly in 
Edinburgh on Feb. 9. Born on May 1, 1850, he 
was thus on the eve of completing his eightieth year, 
though few of his associates realised the fact ; Ms 
mental vigour being unimpaired to the end, while 
even physically there were few signs of age. 

A native of Edinburgh, Dr. Chisholm attended 
the Royal High School there and took the de- 
grees of M.A. and B.Sc. at the University, which 
after his retirement in 1923 bestowed upon him the 
LL.D. He spent his earlier life in Scotland, going 
to London in 1895. There, until the date of his 
Edinburgh appointment, he was engaged in lec- 
turing and literary work, and soon became a promi- 
nent figure at the annual meetings of the British 
Association, being president of Section E (Geo- 
graphy) in 1907. Of his writings, those through 
which his influence was most felt were his “ Hand- 
book of Commercial Geography ”, first published in 
1889, of which an eleventh edition appeared in 1928, 
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and ‘‘ Longmans’ Gazetteer of the World ”, of 
which he was editor, which first appeared in 1895 
and has been often reissued. Both works show 
that rigorous accuracy in detail, based upon pro- 
found and wide research into original sources, and 
that sober and balanced judgment which were his 
outstanding characteristics . 

Dr. Chisholm may, indeed, be said to have been 
one of the founders of scientific geography, particu- 
larly from the economic side, within Great Britain. 
Not only did he show" that it demanded as exact 
scholarship, as wide knowiedge as the subjects 
w"hich had been recognised earlier as w"orthy of 
academic rank, but also at a time w"hen, with the 
apparently sudden recognition of its interest and 
wide ramifications there w^as grave risk of hasty 
generalisation, he insisted upon the need for pre- 
cise and, if possible, statistical proof of funda- 
mentals. Rigidly conscientious himself, and with 
a passion for accuracy and completeness of state- 
ment, he w"as peculiarly impatient of slovenliness, 
wiiether in speech or thought, and if modern 
geography in Great Britain may seem to have 
developed relatively slowly, it is to Dr. Chisholm 
largely that w^e owe the fact that its foundations 
have been w"eii and truly laid. 

Dr. Chisholm’s influence also extended far beyond 
the limits of his owm country. His ‘‘ Handbook 
of Commercial Geography ’’had the rare distinc- 


tion of being translated into Arabic, and he carried 
on an extensive correspondence with geographers, 
economists, and others throughout large parts of 
the world. It was characteristic that his hand- 
wTiting was clear and precise to the end and that he 
would give to letters, even on trifling matters, the 
same care and attention as to his own special w"ork. 
His help and advice w"erfe, in consequence, constantly 
asked for, and so freely given as to bring him into 
contact with a wide circle. Though never in much 
sympathy with the narrowly nationalist Scottish 
point of viewq he was a Scot of the best type, up- 
right, honourable to the last degTee, fair-minded, 
indifferent to worldly advancement, but pro- 
foundly concerned with the deeper problems of 
man’s destiny, and too clear-sighted to be content 
with easy solutions. Even apart from his ingu- 
ence on economic geography and history, wdiich 
w^as both wide and deep, the example he set of a 
life devoted to the search after knowdedge w"as an 
inspiration to all who knew^ him. 

We regret to announce the follow"ing deaths : 

The Hon. Edw^ard Gerald Strutt, C.H., ipast presi- 
dent of the Surveyors’ Institution and agricultural 
adviser to the Board of Agriculture during the War, 
on Mar. 8, aged seventy -five years. 

Prof. Eugenio Rignano, professor of theopticai 
philosophy at the University of Milan and editor of 
Scientia, on Feb. 9 . 


News and Views. 


SiNCEBE regret will be felt throughout the world 
of science at the destruction by fire of a large part of 
Lord Rayleigh’s laboratory at Terling Place, Chelms- 
ford, Essex, on Mar. 7. After taking his degree at 
Cambridge in 1865, the late Lord Rayleigh found 
great difficulties in getting opportimities for experi- 
mental research or instruction in laboratory work. 
Three years later he started experiments on his own 
account at Terling Place, and from there produced 
a number of papers which at once secured for him a 
position as a leader in physical science. When he 
resigned from the chair of experimental physics 
at Cambridge in 1884, he continued his researches 
in his private laboratory, and it was there that he 
carried out the precise determinations of the density 
of nitrogen which led to the discovery of argon. The 
simplicity of the apparatus used by the late Lord 
Rayleigh is well known, and most visitors to the 
laboratory were astonished that results of prime 
significance could be obtained with such modest 
equipments. We are glad to know that most of this 
historic apparatus has been saved as well as all books 
and papers belonging to the late Lord Rayleigh. 

The upper storey of the laboratory at Terling 
Place—originally a stall loft— has been burnt out ; 
it was here that the main work on argon was done. 
Among the piepes of historic apparatus which have 
been destroyed are the original Rayleigh refracto- 
meter and the manometer used for adjusting the 
pressures of gases to an accurate standard in the 
weighings of nitrogen, hydrogen, and oxygen. Most 
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of the present Lord Rayleigh’s chief working instru- 
ments have also been destroyed and much prepara- 
tory work for experiments in progress is gone. The 
apparatus thus lost includes several valuable spectro- 
graphs, quartz apparatus and lenses for investigating 
the optical properties of mercury vapour, air pumps, 
equipment for measuring the light of the night sky 
by photo-electric ceils, and other instruments used 
in recent or current researches. It is distressing to 
have to record a disaster of this kind, and we ask Loi‘d 
Rayleigh to accept the sincere sympathy of scientific 
workers everywhere at the losses he has suffered and 
the consequent interference with his research work. 

The Department of Scientific and Industrial Re- 
search has, since the inception of research associations, 
always emphasised that the associations, to be eligible 
for grant from the Department, must secure adequate 
financial contributions from industry itself. While 
the securing of this suppoi’t from the great industries 
has not been an easy matter, it is gratifying to find 
that in several of the most important industiles of 
Great Britain a general levy is made in order to pro- 
vide funds for particular research associations. The 
report of the council of the British Research Associa- 
tion for the Woollen and Worsted Industries for 1929— 
1930 indicates that this Association is about to com- 
plete an arrangement under rvhich the wool textile 
industry will submit to a voluntary levy on imported 
wool, mohair, and so on, as well as to a levy on those 
processing sections of the industry which do not pa^' 
the levy on the raw material. Tlic income which will 
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thus become available, together with the generous 
assistance which is being given by the Empire Market- 
ing Board, the Ministry of ^Agriculture, and by the 
Dominions of South Africa, Australia, and New 
Zealand, should ensure that the future work of this 
important Research Association shall be conducted 
-on a scale which the importance of the industry to 
the Empire as a whole properly demands. 

The British Research Association for the Woollen 
and W'orsted Industries has continued to devote its 
attention to fundamental problems of research into 
the properties of individual hairs and fibres, as well 
as to technical and more practical problems of the 
trade itself. The determination of Young’s modulus 
for the wool fibre appears to indicate that plastic flow 
occurs in the fibre after the initial rapid change of 
length due to change of load. If the measurements 
are made cpiickly, the extension of fibre appears to be 
proportional to the load over small ranges of change 
of load, and it exhibits negligible hysteresis. The 
examination of the cultivation of skin and hair by 
tissue culture methods, and of the effect of diet on the 
characteristics of the fleeces, is being continued. The 
result of the examination of samples of wool for mean 
fineness has indicated the extraordinary variability 
which occurs over very small areas. This condition 
constitutes, of course, an important problem for the 
wool sorter, and, as such, is of sufficient practical im- 
portance to justify the most exhaustive experimental 
examination. An important practical application 
from the chemical work of the Association may arise 
as the result of an investigation which appears to 
indicate that low quality and waste woollen materials 
may be dissolved and sx^un in the manner which has 
now become familiar in the production of artificial 
silk yarns. Yarn has already been produced from a 
mixture of wool and cellulose, and solvents have been 
found which may make possible the production of a 
similar all-wool yarn. 

From time to time references have been made in 
Nature and elsewhere to the need for authoritative 
portrayal and dissemination of the scientific point of 
view. It is, of course, neither useful nor possible that 
everyone should be trained to elucidate scientific facts 
or substantially to understand the implications of 
properties and behaviour, nor even is it reasonable 
that he should with much labour and exclusion of 
other important affairs acquire that foimdation of 
special knowledge which would enable him to do so. 
On the other hand, it is clearly desirable to show the 
general public that science does not depend for its 
advance on the intuition and ‘formulae’ of a few 
‘ brilliant inventors ’ so much as on ordered, if some- 
times laborious, experiment and deduction. It needs 
to be constantly advertised that chemistry, for 
example, progresses because chemists make use of 
strategy and tactics which they have been able to 
develop by applying scientific methods of thought 
and by consistently employing the results of scientific 
inquiry. ,, 

Ie the problems of chemistry can be solved thus, so 
also, by similar appropriate methods, can those of 
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other factors in the life of the individual or his com- 
mimity. In a recent issue of The Listener, Prof. 
Arthur Smithells made a noteworthy contribution to 
the education of the general public in this particular. 
Confining himself to simple, fundamental facts and to 
the study of their relationships, he succeeded in ex- 
posing in a pleasant, conversational manner some- 
thing of the w’-orking of the experimenter’s mind and 
something of the w^ay in which our knowledge con- 
cerning combustion was acquired. The B.B.C. is 
wise to include in its publication devoted to raising the 
general standard of culture such an article as that 
contributed by Prof. Smithells. Whether the B.B.C. 
can assist would-be students of chemistry in their 
actual studies is, of course, entirely another matter. 
When telephony and television are joined by radio- 
olfaction, w^ho knows what it may not be possible to 
broadcast ? 

At the annual general meeting of the Institute of 
Chemistry, Prof, Arthur Smithells, the president, in 
moving the adoption of the report of council, made 
some observations on the question of chemical training, 
urging in particular that the burden now jrut upon 
the student is excessive and too apt to result in 
undigested knowledge of what are regarded as the 
higher things of chemistry, wdth accompanying 
neglect of what is more simple and basic. He thinks 
that the courses have become congested and the pace 
too rapid, though he acknowledges the great im- 
provement that has taken place in schools of chemistry 
in Great Britain. It is now no longer necessary to 
go abroad for the latest or the best in any division 
of the science : we are, in a w^ay, doing too much 
rather than too little. He alluded at some length 
I to the ways of teaching and work w^hich prevailed in 
Bunsen’s laboratory at Heidelberg as illustrating the 
kind of conditions under which, he believed, the early 
training of the chemist might be more satisfactorily 
conducted. Prof. Smithells said he had only touched 
on one part of a very large c^uestion and w^as concerned 
to arouse interest in it rather than to lay down any 
law ; the education of the professional chemist is 
really an important question of the day and calls for 
the most careful consideration. The report of council 
shows that the roll of the Institute has increased by 
156 members and 20 students, that the Institute is 
in a sound position financially, and that the committees 
of the coimcil and local sections have been actively 
engaged in the interests of the profession of chemistry. 
The Meldola Medal was awarded to Dr. R. A. Morton, 
of Liverpool, and the Sir Edward Frankland Medal 
and Prize to Mr. B. W. Bradford. The officers and 
members of Council for the ensuing year were elected, 
Dr. G. C. Clayton being elected president in succession 
to Prof. Smithells, who has occupied the chair during 
the past three years. 

As a result of heavy and long-continued rains at 
the end of February and the beginning of March, 
disastroxis floods have occurred in southern France, 
entailing enormous damage to property and the loss 
of several hundred lives. The hoods reached their 
greatest intensity in the valley of the Garonne and 


422 


NATURE 


[March 15, 1930 


its . tributaries, especially the Tarn, which originate 
in the southern Auvergne Mountains. Few details 
are yet available, but it appears from the Bulletin 
Quotidie 7 i d'Mudes, published by the French Meteoro- 
logical Service, that the heavy rain was associated 
with a persistent strong south-easterly wind blowing 
from the Mediterranean. Even on the low ground 
of the coast and of the Rhone valley, falls of two or 
three inches in a day were reported from several 
stations on Feb. 28 and Mar. 1, and wEere the moist 
wind struck the higher ground one would expect 
the rain to be very much heavier. The rivers flowing 
westward from the Auvergne Mountams occupy 
deep narrow valleys w^hich offer no opportunity for 
the floods to dissipate, and the water appears to have 
risen with such rapidity that the inhabitants of the 
valley towns were caught almost unawares. Where 
the swollen streams debouched on the low ground 
of the main Garonne valley conditions were even 
worse, and the greatest disaster of the week occurred 
at Moissac, near the junction of the Tarn and Garonne. 
The report says that the Tarn burst its banks, and 
the town was almost entirely destroyed. 

In his Huxley lecture to the University of Birming- 
ham, delivered on Mar. 6, Sir William B. Hardy dealt 
with “ The Physical Basis of Life ”, which was the 
subject of one of Huxley’s essays in 1868. He asked 
if we could still be as sure of the soundness of Dujar- 
din’s postulate of the one common physical basis of 
life, protoplasm, as Huxley was ? And are we right 
in ascribing to this protoplasm the contradictory attri- 
butes of extreme stability and extreme instability ? 
The view to-day is that protoplasm is the physical 
basis of life ,* but there are as many distinct varieties as 
there are species of living organisms, the differences in 
the chemistry of their proteins giving rise to such 
varied forms as a whale or a gnat, a mushroom or a 
man. All forms of organisms from the whale to the 
smallest bacillus are built up on this fundamental 
basis ; but the gap between the smallest bacillus and 
the properties of the half-dozen kinds of atoms of 
which it is made is immense. This gap has perhaps 
been partly bridged by the discovery of the viruses. 
The virus is only known by its effects ; it is exceedingly 
potent in producing disease and yet is so small that it 
passes through the pores of unglazed porcelain ; its 
dimensions may be compared with those of a sphere of 
0-000025 mm. diameter. It possesses great power of 
multiplication. A small drop of fluid from a dog with 
distemper may be diluted ten million times, and yet 
when a drop of this is injected into another dog, the 
virus may multiply to such an extent that in three days 
it has invaded every tissue : and if the rest of the dog 
could be removed, leaving the virus, the latter would 
form a good model of the dog. These viruses possess 
individuality and are not interchangeable. Are they 
to be regarded as protoplasm ? We can scarcely regard 
so small an aggregation of molecules, 400 or 500 say, as 
the basis of life. Perhaps they are ‘ first attempts ’ at 
protoplasm, parasitic on more advanced forms. 

In Ms Friday evening discourse, delivered at the 
RoyalTnstitution on Mar. 7, Dr. C. Tate Began spoke 
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on “ Angler Fishes In off -shoots of the perch tribe 
the si^inous dorsal fin is variously modified ; in the 
angler fishes its spines have become slender and 
flexible, and the first is placed on the head, and serves 
as a line and bait. Anglers that lie on the bottom 
have a coloration that harmonises wdth their surround- 
ings and tends to conceal them ; their bait or lure is 
a flap or a tassel at the end of the line, and is used to 
entice other fishes near enough to be caught. The 
anglers that float about in the middle depths of the 
ocean, where there is little or no light, are uniform in 
colour, generally blackish, and possess a luminous 
lure. Oceanic anglers generally have a large mouth, 
strong sharp teeth, and a very distensible stomach ; 
such fishes are able to swallow others many times 
their own size. An interesting group of these oceanic 
anglers includes little fishes that have lost the line 
and lure, live at lesser depths and seek small prey 
by smell and sight ; they have a small mouth and 
feeble teeth, but large nostrils and olfactory organs 
one has the eyes directed forwards, and the snout is 
shortened in relation to stereoscopic vision. All the 
free-swimming oceanic anglers are females, and the 
only males known are dwarfs parasitic on the females, 
to which they are completely united. The males, as 
soon as they are hatched, when they are relatively 
numerous, seek the females ; if they find one they 
hold on by the mouth ; then the lips and tongue 
unite with the skin of the female, and the husband 
becomes an insignificant appendage of his wife, de- 
generate in structure, and nourished by the con- 
tinuity of his blood system with hers. The evolution 
of the dwarfed and parasite males is difficult to explain 
unless it be assumed that the actions and reactions 
of the fishes themselves produce modifications that 
become hereditary. 

On Mar. 6 a public lecture on “ Twenty-five Years 
Study of the Polar Aurora ” was delivered at Oxford 
by Praf. C. Stormer of Oslo. A large series of photo- 
graphs, taken during the last twenty years, was ex- 
hibited. Base lines starting from Oslo and going in 
several directions were employed for taking these 
photographs, and by means of the parallax thus 
shown, the height of the lower border of each aurora 
had been calculated. This was found to be usuall}^ in 
the neighbourhood of 100 km. above the surface oithe 
earth, though in some instances a height of 600-800 km. 
was reached. The height was greater in the morning 
and evening than at night. Many of the phenomena 
could be explained, said Prof. Stormer, by attacking 
the problem in a simplified form, such factors as gravi- 
tation, repulsion, etc., being omitted. He attributed 
the aurora to a stream of negative electric corpuscles 
passing from the sun through the magnetic field sur- 
rounding the earth’s magnetic axis. This view was 
illustrated by a number of photographs of ingenious 
models. In moving a vote of thanks to Prof. 
Stormer, Prof. Lindemann observed that he hoped 
that the omitted factors would eventually be taken 
into account. He thought that Prof. Stormer’s 
explanation of the ‘ echo ’ phenomenon was per- 
haps the most intei’esting feature of the whole re- 
search. 
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Switzerland is to have a ' regional ’ broadcasting 
system, somewhat similar to that which is being in- 
stituted by the British Broadcasting Corporation, with 
three high-xDOwer stations — in the German, French, 
and Italian speaking sections of the country respec- 
tively — and smaller relay stations where required in 
the principal towns. The most powerful of the new 
stations, a Marconi Type ‘ P.B.’ 60-kilowatt broad- 
casting transmitter, is to be erected at Munster, about 
twelve miles to the north-west of Lucerne, and will 
constitute the main ‘ regional ’ station for German- 
speaking Switzerland, It will be allotted the wave- 
length of 459 metres. To provide for ‘ crystal 
listeners ’ in the towns, Marconi broadcasting stations 
of kilowatt aerial power are to be erected at Berne 
and Basle. The new station at Berne will replace the 
present Marconi 1 kw. ‘ Q ’ broadcasting station, which 
w^as erected in 1925 and 'will later be modernised and 
re -erected elsewhere to play a part in the ' regional ’ 
plan. At Basle the new station will be this town’s 
first full-time broadcasting station, the broadcasting 
service having iireviously been carried out by the 
Marconi transmitter at the Basle aerodrome, which is 
primarily employed for wireless telephony with air- 
craft. The reorganisation of the Swiss broadcasting 
service on the ‘ regional ’ basis is expected to be com- 
pleted in 1931. 

In connexion with the Physical and Chemical Sur- 
vey of the National Coal Resources, which is one of the 
important aspects of the Fuel Research w^ork of the 
Department of Scientific and Industrial Research, the 
Department has recently appointed a committee to 
deal with the West Yorkshire Coal Area. Among 
the members are : Prof. J. W. Cobb, Leeds ; Prof. 
J. A. S. Ritson, Leeds ; Mr. C. E. N. Bromehead, 
Geological Survey of Great Britain ; Dr. C, H. Lander, 
Director of Fuel Research ; and Dr. F. S. Sinnatt, 
Superintendent of the Coal Survey. The object of 
the Survey is to investigate the characteristics of the 
various coal seams in Great Britain with the view of 
their utilisation to the best advantage. Local labora- 
tories are established in each area for the examination 
of samples, and, when necessary, large-scale investiga- 
tions are carried out at the Fuel Research Station 
(East Greenwich) or elsewhere. The Survey is now in 
active operation in most of the coalfields of Great 
Britain. 

The recent award of the Roozeboom gold medal to 
Prof. J. J". van Laar was made at a special meeting of 
the Royal Academy of Sciences at Amsterdam by 
Prof. Schreinemakers. This is the third time since 
Roozeboom’s early death in 1907 that such an award 
has been made, the other recipients being Profs. 
Schreinemakers and Tamman. From the Cliemiker- 
Zeitung we leaim the following particulars of van 
Laar’s career, as outlined by Prof. Schreinemakers. ! 
Born in 1860 at The Hague, van Laar first adopted the 
career of a naval officer, and in that capacity he 
travelled over the whole world. In 1881 he began to 
study at the University of Amsterdam, where he came 
directly under the inspiring influence of van ’t Hoff 
and van der Waals. In 1898 he was appointed 
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lecturer in mathematical physics and chemistry, and 
in 1907 he was appointed successor to Prof. Bakhuis 
Roozeboom, but he resigned his chair five years later 
for reasons of health. From 1892 onwards there 
appeared under his name a constant stream of 
scientific papers, amounting to more than two hundred 
and covering almost every branch of physical 
chemistry. 

Prof, van Laar devoted much attention to the 
melting-point and freezing-point curves and vapour- 
pressures of binary mixtures, to van der Waals’ 
equation of state, to the formulas and theories used in 
electrochemistry, and to the calculation of potentials 
of liquids, which are now used in physiological in- 
vestigations. He was also the author of several books 
on thermochemistry, electrochemistry, the equation 
of state, and a well-known volume entitled “ Six 
Lectures on Thermodjmamic Potentials His work 
has perhaps not received everywhere the attention 
which it merits. This may be due to some extent to 
the extreme intricacy of the iiroblems with w'-hich ho 
has dealt. But although his mathematical investiga- 
tions of binary and ternary mixtures may not be easy 
to follow, the results are often relatively simple. 
Van Laar indeed rendered a great service by his 
masterly application of strict thermodynamical prin- 
ciples and the equation of state to the problem of 
co-ordinating mathematical theory with experimental 
results. As might be expected, his work provoked a 
good deal of criticism, and he frequently came into 
conflict with those who attempted to adapt to con- 
centrated mixtures laws which are only applicable to 
dilute solutions. His investigations upon the border- 
line between the solid and liquid states under very 
high pressures will xindoubtedly have an important 
bearing on the solution of some geochemical problems. 

The seventh annual number of Brighter Biochemistry , 
the journal of the Cambridge Biochemical Laboratory, 
is up to the standard of its predecessors. The identity 
of the various contributors is but thinlj^ veiled under 
the initials appended to each item. For matter, the 
authors have cast their net wide and caught a number 
of well-knowm scientific workers whose habitat is not 
in this laboratory. The number could scarcely have 
been considered complete without references to the 
Nobel prizemen for 1929. It is probable that for a 
true appreciation of many of the points a personal 
acquaintance with the victims and their biographers 
is a necessary precedent, but even without this know- 
ledge many of the rhymes can be understood by 
those with some idea of modern biochemical literature. 
For an hour’s quiet fim, the number can be recom- 
mended to all biochemists and physiologists as a 
method of retreat from scientific problems. 

The successor to the ninth annual report of the 
Tidal Institute of the University of Liverpool is 
the Aimual Rejiort (1929) of the Liverpool Observa- 
tory and Tidal Institute, which now form a single 
institution governed by a joint committee of the 
Mersey Docks and Harbour Board, and the University 
of Liverpool. The scientific staff numbers Prof. J. 
Proudman and Dr. A. T. Doodson, as director and 
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associate director, with six assistants. About half the 
income of the institution is derived from grants by 
the Board, the University, and the Liverpool Steam 
Ship Owners’ Association, the remainder being ob- 
tained as payment for services rendered by the 
institiitioii to outside bodies ; these services consist 
mainly of the analysis and prediction of tides, but 
also of the supply of meteorological information and 
the testing of chronometers, sextants, and other 
instruments. The institution has acc(uired the busi- 
ness, and the tide-predicting machine, of Messrs. E. 
Roberts and Sons, Broadstairs, tidal and astronomical 
computers ; the first machine owned by the institution 
was being worked almost to its full capacity. The 
detailed account of the year’s activities shows that 
the institution continues its valuable and highly 
successful combined work of practical analysis and 
prediction of tides, with theoretical research on tidal 
currents and the meteorological and other influences 
which affect them. 

It has long been known that the currents in the 
mains of electric traction systems interfere, sometimes 
most seriously, with delicate electrical measurements 
carried out in laboratories and observatories. It has 
now been proved that similar interference from electric 
tramways has been affecting the quality of the recep- 
tion in broadcast receiving sets. Some results obtained 
by C. O. Horn of the Post Office are published in 
Engineering for Eeb. 21. Generally, in electric tram- 
ways in Great Britain, a trolley wheel is pressed 
against the trolley wire. At every suspension ‘ ear 
the trolley usually gives a jump, the ensuing arc 
burning by a minute amount the wLeel and the wire. 
Similarly, at the section insulators which occur at 
every half-mile, there is an arc when, the wheel passes 
from one section to the next. Radio receiving sets 
in the neighbourhood hear a click every time an arc 
is formed. Tests made at Blackpool prove that if 
the trolley wheel be replaced by a Fischer plate 
similar to those usually employed on the continent, 
much of the noise is eliminated. Tests were made at 
Birmingham with another type of collector, but the 
results were not so good as those obtained by the 
Fischer plate. It was apparent that most of the inter- 
ference was due to causes outside the collecting system. 
Satisfactory results were obtained by transposing the 
coils of the traction motor so that they cam© between 
til© trolley wire and the armature instead of between 
the armature and the rails. In the new position, the 
coils act as a high frequency choking coil and so pre- 
vent the formation of oscillatory currents. 

The nineteenth report of the Development Com- 
missioners for the year ending Mar. .31, 1929, has 
recently been published by H.M. Stationery Office. 
It is arranged in four sections, the first two of which 
are concerned with advances in agriculture, rural 
economy, fisheries, and harbours. The third part 
relates to action taken in connexion with the com- 
pulsory acquisition of land for road improvement, 
while the fourth deals with the financial position of 
the Development Fund. The successful establish- 
ment of the eight new Imperial agricultural bureaux 
was one of the chief features of the year, their object 
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being to act as central agencies for the collection and 
dissemination of information on the various branches 
of agricultural research. An important step in deter- 
mining the practicability of extending electrification 
into rural areas has been taken in a trial scheme 
started in Bedfordshire, from which it is hoped to 
calculate the probabilities of success in other areas. 
With regard to research and education, each of the 
institutes and advisory centres is dealt with in turn 
and an account of the investigations in progress given 
in some detail. In the rural economy section, the 
work of the community councils and their organisation 
for the development of rural industries seems to be 
giving encouraging results. Reioorts are also supplied 
of the 'work at the various marine biological institu- 
tions and of the special investigations ^ directed ’ 
by the fishery departments of the Ministry. The 
grants and loans made during the year are quoted in 
detail, and the reiDort concludes with three appen- 
dices, in which a list of all work published by members 
of the staffs of institutions receiving financial support 
from the fund is given. 

The honoi'ary membership of the Academia Scien- 
tiarum Fennica, Helsingfors, has been conferred on 
Sir J. C. Bose for his contributions in advancement of 
knowledge of life -reactions in plants. 

The G. J. Symons memorial lecture of the Royal 
Meteorological Society will be delivered on Mar. 19 by 
Dr. Herbert Lap-worth, who will take as his subject, 
“ Meteorology and Water Supply.” 

The following appointments in the Colonial Agricul- 
tural Services have recently been made by the Secre- 
tary of State for the Colonies : Dr. W. Yoimgman to 
be director of agriculture, Ceylon ; Mr. E. J. Wortley, 
director of agriculture, Nyasaland, to be director of 
agriculture, Trinidad ; Mr. F. Burnett, divisional agri- 
cultural officer, Ceylon, to be deputy director of agri- 
culture, British Guiana ; Dr. F. J. Martin, agricultural 
chemist. Sierra Leone, to be assistant director of agri- 
culture, Sierra Leone ; and Mr, R. W. Donkin to be 
produce inspector, Nigeria. 

The governors of the Scottish W’^oollen Technical 
College, Galashiels, have elected Dr. A. W. Stevenson, 
of the British Research Association for the Woollen 
and Worsted Industries, as colleague and successor to 
Dr. Thos. Oliver, who wishes to retire from the 
principalship in 1931. LTnder Dr. Oliver, wool textile 
education in Galashiels has grown from a local evening 
class to a well- equipped mono -technical institution 
controlled by and serving the whole Scottish woollen 
industry. He was also a pioneer in wool textile I’e- 
search, that being the subject of his degree thesis 
more than twenty years ago. Siiic^e the war, Dr. 
Stevenson’s principal work has been connected with 
problems in worsted spinning. The high standard of 
this work was recognised by the University of Edin- 
burgh in 1928, when the degree of Doctor of Science 
was awarded to him on a comprehensive thesis em- 
bodying the main points of his investigations. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A senior 
secretary in the Matriculation and School Examina- 
tions Department of the University of London — The 
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Principal, University of London, South Kensington, 
S.W.7 (Mar. 22). Examiners in the following subjects 
for the Matriculation Examination of the University 
of London for 1931 : Chemistry, French, Ueography, 
German, Latin, Modern History, Physics, Spanish — 
The Secretary of the Matriculation and School Ex- 
aminations Council, University of London, South 
Kensington, S.W.7 (Mar. 27). Aprofessor of pathology 
and bacteriology at the Calcutta School of Tropical 
Medicine — The Secretary to the High Commissioner 
for India, Education Department, India House, Ald- 
wych, W.C.2 (Mar. 27). A chief sanitary officer 
for the Asansal Mining Settlement under the Asansal 
Mines Board of Health, Burdwan District, Bengal — 
The Secretary to the High Commissioner for India, 
General Department, India House, Aldwych, W.C.2 
(Mar. 29). An assistant horticultural instructor at 
the Hertfordshire Agricultural Institute, Oaklands, 
near St. Albans — The Clerk of the County Council, 
28 Castle Street, Hertford (Mar. 29). A woman 
lecturer in biology at the Avery Hill Training College, 
Eltham — The Education Officer (H.2/1), County Hall, 
Westminster Bridge, S.E.l (Mar. 31). A Bernard 
Baron research student in the Ferens Institute of 
Otolaryngology of Middlesex Hospital — The Secretary, 1 


Middlesex Hospital Medical School, W.l (ilpril 7). 
A professor of physiology at Bedford College for 
Women — The Academic Registrar, University of 
London, South Kensington, S.W,7 (April 15). A 
lecturer in the chemistry of cellulose at the 
Manchester Municipal College of Technology-— The 
Registrar, College of Technology, Manchester (April 
21). A woman assistant lecturer and demonstrator in 
botany at the Royal Holloway College — The Principal, 
Royal Holloway College, EnglefieM Green, Surrey 
(April 24). A whole-time medical registrar for the 
Society of Apothecaries of London — The Clerk, Apothe- 
caries Hall, Water Lane, Blackfriars, E.C. (April 30). 
A director of the Institute of Plant Industry, Indore, 
and Agricultural Adviser to States in Central India 
and Rajputana — The Secretary to the Board of 
Governors, Institute of Plant Industry, Indore, India 
(Aug. 31). An assistant master (a graduate in 
engineering with emphasis on electrical engineering) 
in the Junior Technical School of the Maidstone 
Technical Institute, and for evening classes — The 
Principal, Technical Institute, Maidstone. An 
assistant secretary of the British Association for the 
Advancement of Science — The Secretary, British 
Association, Burlington House, W.L 


Our Astronomical Column. 


Comets. — Popular Astronomy for February con- 
tains a photograph by Prof. G. van Biesbroeck of 
Wilk’s comet taken on Dec. 31, 1929. The tail ex- 
tends as a narrow ribbon to the edge of the plate 
1*^ 36' from the nuclexis. There are fainter tails, about 
40' long, on each side of it. There is a bright circular 
coma, some 4' in diameter, with a fainter border. 
On Jan. 22 the tail lagged 5° or 6° behind the pro- 
longation of the line from the sun to the comet. 

Prof, van Biesbroeck is still observing two other 
faint comets, 1927 IV, Stearns, the magnitude of 
which is now 16, and 1925 II, Schwassmann-Wach- 
mann (1). A photograph on Dec. 28 showed it as a 
circular nebulosity V in diameter with a brighter 
central condensation 20" in diameter. Its magnitude 
was 15, A visual observation with the 40-inch re- 
fractor on Dec. 30 gave a diameter of 25", the faint 
outer border being invisible to the eye. 

SaXuiti,— U Astronomie for January contains an 
illustrated article on Saturn by M. E. M. Antoniadi. 
Most of the drawings were made by him with the 
great Meudon refractor between 1927 and 1929, but 
a few older ones are reproduced. Stress is laid on the 
dusky polar caps ,* the author concludes that the irra- 
diation produced by the brighter regions between the 
poles and the temperate zones causes them to appear 
to bulge out beyond the elliptical outline and so pro- 
duce the ‘ square-shouldered aspect’ noted by Sir 
William Herschel and by many later observers. 
Drawings made in July and August 1927 show some 
spots, both bright and dusky, breaking the regularity 
of the belts ; some of these look definite enough to 
use for obtaining values of the rotation period, of 
which there are not very many determinations ; this 
question is not, however, discussed in the article. It 
is noted that these markings are much less perma- 
nent than on Jupiter, where the Great Red Spot 
has now persisted more or less visible for half a 
century. 
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Plans for the 200 -Inch Telescope. — The Scientific 
Monthly for January contains an article by Dr. 
Elihu Thomson on the plans and experiments that 
are now in progress with regard to this proposed 
gigantic telescope. The use of glass for the great 
mirror is considered impracticable ; hopes are enter- 
tained that fused cpiartz will prove suitable ; one great 
advantage is the much smaller coefficient of expan- 
sion. Dr. Thomson describes some experiments on a 
small scale in which mirrors of glass and quartz w-ere 
compared ; the image of an artificial star was almost 
instantly shattered on applying heat to the back of 
the glass mirror ; the quartz one reached a much 
higher temperatixre before the image was much dis- 
torted. The main body of the proposed great mirror 
would be formed by fusing a great mass of quartz 
sand in an electric furnace at a temperature of 1700°- 
1800° C. This would contain bubbles on cooling, but 
it is not considered that these would do much harm. 
On this block a surface of clear glass -like fused quartz, 
or silica glass, would be deposited. A method of doing 
this has been arrived at ; a quantity of finely powdered 
crystal quartz is poured through a very hot oxy- 
hydrogen jet, which melts it. It falls in this state on 
the face of the mirror, where it solidifies in a trans- 
parent deposit. The process is compared to the de- 
posit of clear ice on objects during a sleet storm. 
Small mirrors have already been successfully made, 
and some of these may be of use as the subsidiary 
mirrors which will be required in the proposed tele- 
scope. It is thought that at least three years will be 
necessary for the production of the great mirror, even 
before the figuring begins. There will be the advan- 
tage in the figuring that the heat produced by friction 
will not distort the figure so much as in the case of 
glass ; in that case, frequent pauses have to be made 
to allow the glass to cool. Dr. Thomson states that 
the General Electric Company at West Lynn has 
offered to make the mirror merely at the cost of the 
labour and material. 
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Research Items. 


Cultural Areas in Africa. — In Africa for January, 
Dr. Melville J. Herskovits applies to the ethnological 
problems of Africa the American method of ‘ cultural 
areas ^ He suggests nine cultural areas: (1) Hot- 
tentot : essentially a herding culture but differing 
from the Bantu, in that there is no agriculture, and 
the women have much to do with the herds. The 
cattle are given as gifts in marriage, but for the wed- 
ding feast, not as a dower. The language, with that 
of the Bushmen, is differentiated by the ‘ click ’. 
(2) The Bushman : with poor material culture, but high 
artistic and literary (folklore) ability. The dog is the 
only domesticated animal, and hunting is brought to 
a high degree of skill. (3) The East African cattle 
area : cattle determine a man’s position and prestige, 
and are utilised in all the important ceremonials of 
life ; but they do not furnish food, excepting milk, or 
when eaten as a ceremonial offering or after they have 
died. Food is obtained from the produce of the fields, 
and is the work of the women, to whom, the care of the 
cattle is forbidden. Polygamy prevails, being based 
on the number of cattle a man commands. (4) The 
Congo : predominantly agricultural. The people live 
in rectangular houses, make bark cloth, use masks, 
practice cicatrisation, and carve human representa- 
tions. The secret society is important. (5) The East 
Horn : not sharply differentiated, but shades off 
from East x4frica. The camel and horse slowly take 
the place of cattle — a marginal area. (6) The eastern 
Sudan : a nomadic culture organised aroimd live 
stock. Living in a hard desert area, their first care 
is the feeding and w^atering of their animals. The 
religion is Mahommedanism and the social order is 
strongly paternal. Clothing is of cloth and the people 
live in tents. (7) The western Sudan: a marginal 
area, in which great kingdoms — Benin, Bornu, 
Haussa — -have risen. The economic life is basically 
herding, agriculture, and trade. ( 8) Desert : a nomadic 
area dependent upon trade, camel and horse breeding. 
(9) Egypt : an area distinct from the rest of Africa, of 
which the influence on other African culture must 
have been profound. 

Preservation of Fruit and Vegetables. — One of the 
difficulties in the fruit and vegetable trade is the 
tendency for periods of scarcity to alternate with 
seasons of plenty when the market may be glutted 
with perishable produce, which must be sold at once 
or thrown away. In such a case the preservation of 
the surplus for future sale prevents instability of the 
market and presents the consumer with a constant 
source of supply of perfectly satisfactory foods, 
containing all the food values of the fresh materials 
and often many of the vitamins as well. At the 
request of the Ministry of Agriculture and Fisheries, 
the workers at the IJniversity of Bristol Research 
Station, Campden, have compiled a short monograph 
on the subject of. the domestic preservation of fruit 
and vegetables (Ministry of Agriculture and Fisheries. 
Miscellaneous Publications, Ho. 69, “ Domestic Pre- 
servation of Fruit and Vegetables London : H.M. 
Stationery Office, 1929. Is. net). After a short 
chapter on the theory of preservation, practical 
details, including numerous recipes, are given for 
fruit canning and fruit bottling, for jam making, for the 
preparation of fruit jellies and syrups, and of candied, 
crystallised, and glace fruits, for the preservation of 
vegetables, the drying of fruit and vegetables, and 
the preparation of chutneys and pickles. Many of 
the recipes given are based on those wffiich have 
bnen in use in domestic households for many genera- 
tions. The methods described can be used by the 
housewife or by the manufacturer. 
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Artificial Ripening of Bananas. — Bananas for export 
are gathered unripe and their proper maturation 
afterwards is an important commercial problem, 
investigations upon wffiich have been undertaken 
by the Australian Council for Scientific and In- 
dustrial Research ( Jour, for Sci. and Indust. Res., 
Commonwealth of Australia, vol. 2, 1929, p. 219). 
It 'is recommended that at first the store should not 
be ventilated, though its air should be kept in motion 
by a fan, and a temperature of 68° F. and a relative 
humidity of 85-90 per cent maintained. An addition 
of coal gas night and morning, in the proportion of 
one part to 2000 parts of air, is found to accelerate 
the ripening and to produce more miiform ripening 
throughout the bunch, probably by means of its 
ethylene content. 

Methods of Tagging Fishes and Crustacea. — With 
the view of tracing the migratory habits of commer- 
cial fishes and the Cape era-wfish {Jasus lalandii), 
Dr. Cecil von Bonde {Fisheries and Marine Biological 
Survey. Report Ho. 6. For the Year 1927—1928. 
Special Pi.eport No. 2. Pp. 1-7 and No. 3. Pp. 1-5) 
has made use of aluminium tags fixed to the upper 
lobe of the caudal fin, covering the base of the caudal 
rays, and finds that these function c[uite effectively. 
They are fixed to the fish by means of a pair of tongs, 
which are figured. He also suggests that there is 
reason to suspect the spawning ground of the South 
African eels to be in the deep waters of the Indian 
Ocean. The difficulty of marking Crustacea, which 
undergo periodic ecdysis, is overcome by attaching 
aluminium tags through the ventral flexor muscles 
lateral to the mid-ventral line, thus avoiding the 
nerve cord and the blood-vessels. Preliminary tests 
of this method liave been successful. 

Pycnogonida of South Africa.— Prof. Thomson 
Flynn has described the important forms obtained 
from South African waters (Fisheries and Marine 
Biological Survey. Report No. 6. For the Year 
1927-28. Special Report No. 1. Pp. 1-36. The 
Government Printing and Stationery Office, Pretoria, 
1928). Of nineteen species examined, only nine 
had been described previously. The new^ species 
Nym'phon hipunctatum, N. natalense, N. comes ^ Pana- 
palenne calmani, Pallenopsis intermedia, Pseudopallene 
gilchristi, Anoplodactylus pelagicus, PhoxicMlidmm 
capense, Pycnogonum forte, and Tanystylum ornaMmi 
are figured and described. It is interesting to note 
that as many as thirty-five specimens comprising four 
species have been captured by a tow-net off Port 
, Natal and that “ all the species are of slender fragile 
type with long limbs, such as may be expected to be 
good swimmers Pallenopsis ovalis, which has been 
recorded by Loman from the East Indies, by Caiman 
from the Andamans and from Ceylon, and Pa/rapallene 
nierstraszi by Loman from the East Indies, %vere 
obtained from the west and soxith-west coasts, thus 
suggesting an obvious relationship between the 
Pycnogonid fauna of South Africa and the East 
Indies. This is probably due to the course of the 
equatorial current, which also exists on the east coast of 
Australia. 

Earth Evolution.—The Journal of the Washington 
Academy of Sciences, vol. 20, pp. 17-25, Jan, 18, 
1930, contains an interesting article by B. Gutenberg 
on“ Hypotheses on the Development ‘of the Earth 
The ideas involved are to be more fully explained and 
developed in a future volume (3) of the Handbuch 
der Geophysik Fie accepts Darwin’s theory of the 
evolution of the moon by fissure from the earth, and 
supposes that whereas, before this event, the earth’s 
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crust was nearly in hydrostatic equilibrium, after- 
wards the outer sialic shell was absent from the part 
whence the moon was removed, so that the hydrostatic 
equilibrium was completely disturbed . In the Carboni- 
ferous epoch, some degree of quiet seems to have been 
restored, but at this time nearly the whole complex 
of continents was a single block situated in the 
southern hemisphere . Under the action of hydrostatic 
forces, this block separated into pieces which began 
to drift apart, and do so even to-day ; at the same 
time, the PolflucM forces tended to move the whole 
mass so that about equal jiarts lay on the two sides 
of the equator. This having been accomplished, no 
further large movement of this block as a whole is to 
be expected, though the continents will continue to 
spread out and the surface of the extending regions 
will tend to sink, as is perhaps exemplified in the 
sinking of the western coast of Europe. 

Collisions between Very Slow Electrons and 
Molecules. — ^In two recent papers in the Annalen 
der Fhysik (vol. 3, p. 536, and vol. 4, p. 91 ) C. Ramsauer 
and R. Kollath have given an account of some new 
work upon the collisions of very slow electrons with 
gaseous atoms and molecules. Using the original 
form of apparatus devised by Ramsauer, they have 
now been able to study the motion of the electrons 
for speeds equivalent to a fall of potential of only 
one-sixth of a volt. Their results again show a dis- 
similarity between the behaviour of different gases. 
Amongst the inert gases, the effective area of helium 
changes little with the speed of the incident electron, 
whilst the area of neon decreases continually with 
fall in electron velocity. Argon, krypton, and xenon, 
on the other hand, have a single minimum in the 
area-velocity curves, a property shared by oxygen 
and by methane. The curves for nitrogen and the 
oxides of carbon are more comiDlicated. The maxima 
and minima on these curves occur in general at 
potentials which are far below the critical potentials 
of the gases, the small irregularities on the curve for 
helium, for example, being at about one volt, whilst 
its lowest excitation potential is just below twenty 
volts. The authors suggest that the area- velocity 
curves for all gases may be found to have a minimum 
even where this has not already been found, when 
the great technical difficulties in the way of working 
with electron speeds less than 0*16 volt can be 
overcome. 

Extreme Ultra-Violet Spectra. — -Further details of 
the important work of B. Edlen and A. Ericson on 
extreme ultra-violet spark spectra (see Natube, Nov. 
2, 1929, vol. 124, p. 688) are given in the Zeitsckrift 
fur Physih for Jan. 21. The spectrograph designed 
for this purpose by Prof .■ Siegbahn is relatively simple 
in construction, the spark chamber being a modified 
Siegbahn metal X-ray tube exhausted from one lead 
of a pump, the other lead from which evacuated the 
main chamber of the instrument. The grating used 
had a radius of curvature of 101 cm., and was ruled 
over an area of 35x 50 mm.^, the ruling being per- 
formed at the National Physical Laboratory, Tedding- 
ton. The plates used for photographing the spectra 
were Schumann plates with glass only 0*4 mm. in 
thickness, these being considered preferable to several 
other types of plates and films that were tested. 
More reproductions of spectra are given than were 
shown in Natube, perhaps the most interesting of 
which are enlargements of two multiplets at 834 A. 
and 1175 A. taken in the first order, which show very 
well the detail which can be recorded, the two lines 
at 832*75 A. and 832*92 A. being clearly separated. 
A note added in proof states that it has now^ been found 
possible by the use of a more intense spark as source to 
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push the limit of the spectra still farther into the ultra- 
violet (see Nature, Feb, 15, 1930, p. 233). The first 
members of the hydrogen-like spectra of doubly ionised 
lithium (Li III.) and of trebly ionised beryllium (Be 
IV.) have been found at 135*02 A. and 75 *94 A. respect- 
ively, and considerable extensions of the spectra of 
doubly ionised beryllium (Be III.) and of the third, 
fourth, and fifth spark spectra of aluminium have also 
been made in the same region. 

Oxides of Nickel. — Measurements of the heats of 
solution in sulphuric acid of nickel hydroxide and of 
its various oxidation products, the results of which 
are given by Giordani and Mattias in the Bendiconti 
deir Accademia delle Scienze Fisiche e Mateniatiche 
di Napoli (1929), indicate the existence, between 
NiO and NqO, of two intermediate oxides. Of these, 
the one with the higher content of active oxygen 
determines the characteristic potential of the anode 
during the greater part of the discharge of the alkaline 
accimiuiator. 

Respiration Apparatus. — This assembly of apparatus 
for indirect calorimetry, designed by Dr. E. Simonson, 
of Frankfort a. M. and manufactured by Askania- 
Werke A. G., of Berlin Friedenan (London agent, 
O. G. Karlowm, Abford House, Victoria, S.W.l), 
differs but slightly from existing models such as the 
Douglas-Haldane equipment. A diverting manifold 
(see Fig. 1 : 8-12) is attached directly to the mouth- 



piece (4), permitting of the sampling of expired air 
for analysis in either a rubber or cellophane bag (14), 
while the volume of expired air is obtained from the 
dry meter (17). A variety of orifice plates with pack- 
ing rings (9) are available with eapilla.ry metal tubes 
which can be closed individually, thus enabling the 
removal of short or continuous samples (about 1 
litre) of the expired air in a protracted experiment. 
The volumes per unit time of these samples, naturally, 
will depend on the cross-sectional areas of the orifices, 
which are always predetermined. It thus becomes 
possible to withdraw samples for analysis at any stage 
of the experiment and to measure the basal metabolic 
rate before and after the experiment. The diverting 
manifold is obtainable in a portable form for strapping 
on the back and weighs about 2| lb. The apparatus 
may find application in experiments of long duration 
where the more expensive chambers or closed circuit 
assembly are at present used. 
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Recent Work on Vitamin A. 


T \URING the past two years advances have been 
made in our knowledge of the chemistry and 
properties of vitamin A and its relationship to certain 
other compounds, but progress, though steady, has 
not been so dramatic as in the case of vitamin D. 
Attention has been directed chiefly to methods of 
assay, both biological and chemical, to attempts at 
isolation of the vitamin, and to its formation under 
natural conditions : less work has been devoted to its 
physiological functions. In this article certain aspects 
of the subject will be briefly reviewed. 


Assay. 

The tediousness and inherent difficulties of the 
biological test have led investigators to seek some 
simple chemical reaction or some physical property 
which could be utilised for the quantitative deter- 
mination of the vitamin. However, since these 
methods are not absolutely specific, the final criterion 
must be the animal test, so that its accuracy has been 
critically considered and its technique improved, in 
the hope of obtaining more reliable results. 

The arsenic trichloride test of Rosenheim and 
Drummond (Biochem. J., vol. 19, p. 753; 1925) and 
the antimony trichloride test of Carr and Price (ibid., 
vol. 20, p. 497 ; 1926) have been widely used ; more 
especially the latter, since the blue colour produced 
lasts somewhat longer than that given by the former 
reagent. Certain precautions have to be observed in 
carrying out the test, since the proportionality be- 
tween the amount of vitamin A containing oil taken 
and the blue colour developed is not linear except 
possibly over a small range of concentrations. It is 
necessary, therefore, to find the amount of oil which 
will give a standard depth of colour ; since the blue 
is usually mixed with other colours, it is most con- 
veniently measured in Lovibond tintometer units. It 
is also essential to standardise the reagents and the 
temperature : the amount of oil present influences 
both the rate of development and of fading of the 
colour (]Sr. Evers, Quart. J. Pharmacy and Pharma- 
col., vol. 2, p. 227; 1929. T. T. Cocking, ibid., p. 
310 : E. R. Norris and I. S. Danielson, J. Biol. Ghem., 
vol. 83, p. 469; 1929). With cod -liver oil, good 
agreement has been obtained between the colorimetric 
and biological methods, but the presence in animal 
fats of other substances giving the blue colour with 
antimony trichloride interferes with the direct quan- 
titative estimation of the vitamin. Thus both carotin 
and xanthophyll give a deep permanent blue under the 
conditions of the test. Willimott and Wokes (Lancet, 
vol. 2, p. 8 ; 1927) removed the interfering pigments 
by adsorption on charcoal, and found good agreement 
between the two methods of assay in the case of a 
variety of vegetable and animal foodstufls. The blue 
colour can be distinguished also by si3ectroseopic 
examination : thus in the case of vitamin A with the 
AsClg reagent, there is a band at 5870 A,, with a second 
band, developing on standing, at 4750 A. ; with the 
SbClg reagent the initial band is at 6140 A, and the 
second at 5300 A. : in both eases the initial bands 
rapidly fade. Carotin, however, gives a band at 
5900 A. and the colour produced is duller and greener 
(Rosenheim and Drummond, loc. cit. ; Wokes, 
Biochem. J., vol. 22, p. 997 ,* 1928. Moore, Lancet, 
vol. 2, p. 219 ; 1929). Blue colours are also given by 
other compounds, but iinder conditions in which they 
are not likely to be confused with that given by 
vitamin A : thus both cholesterol and cholic acid, 
after treatment with benzoyl chloride in solution in 
chloroform, give a blue colour with AsClg (Rosenheim, 
Biochem. J., vol. 21, p. 386 ; 1927. Wokes, ibid., I 


vol. 22, p. 830 ; 1928), The cholesterol oxidation 
product has none of the properties of vitamin A, fails 
to give the colour after solution in oil, and has no 
stimulating effect on growth. 

The absorption spectrum of cod-liver oil shows bands 
at 3200-3280 A. and 2700-2900 A. Morton and 
Heilbron (Biochem. J., vol. 22, p. 987 ; 1928) have 
found that the intensity of the former band varies 
with the intensity of the blue colour developed in the 
SbClg test, both in natural oils and concentrates, and 
also in oils oxidised or irradiated when the band dis- 
appears and no blue colour is obtained. Other com- 
pounds may show a band near 3200 A. : their presence 
is disclosed after oxidation of the oil. Although the 
intensity of this band may, under certain conditions, 
be used as an estimate of the concentration of vitaniiri 
A in the oil, yet it is not absolutely specific for the 
vitamin, so that it cannot be relied on as sole test, 
without an accompanying biological assay, in the case 
of materials from which the presence of interfering 
substances has not been excluded.- Rosenheim and 
Webster (ibid., vol. 23, p. 633 ; 1929) have, in fact, 
shown that dehydroergosterol has an absorption band 
at 3200-3280 A., but gives no blue colour with AsClg or 
SbClg, and is inactive in doses up to 1 mgm. per diem 
when given to rats maintained on the standard de- 
ficient diet. The intensity of the band, however, is 
considerably less than that of the absorbing substance 
in cod-liver oil. 

A number of workers have analysed the responses of 
their animals, the growth of which had ceased on a 
vitamin A deficient diet, to various supplements con- 
taining the vitamin. It is now agreed that such a diet 
must contain vitamin D, and that results obtained on 
diets deficient in both vitamins A and D cannot be 
relied on to give even a rough idea of the vitamin A 
activity. One of the difficulties of the usual method of 
assay is that when growth ceases the rat is frequently 
suflering from some infection, and that a supply of 
vitamin A may fail to stimulate growth until the 
infection has cleared up, or if the dose is too small, the 
animal may succumb to its infection. Coward and 
Key (ibid., vol. 22, p. 1019 ; 1928) find that the re- 
sponses of depleted animals fall into four groups : 
there may be no response, on too small a dose ; there 
may be subnormal quantitative growth, with or with- 
out premature slackening, on a small dose ; or there 
may be normal growth, with premature slackening or 
to maturity, according to the size of the dose given. 
Sometimes a growth response only occurs after a 
latent period of some weeks. They consider it neces- 
sary to use 2-4 animals on each dose with a test period 
of 8 weeks. Hmne and Smith ('x'dfd., vol. 22, p. 504; 

1928) report similar results : they are of opinion that 
it is possible to obtain a qualitative result by this 
method, and possibly in the first 3-4 weeks of vitamin 
A feeding after a depletion period, to attain a quanti- 
tative assay. They consider that a better method is 
to give the animals small doses of vitamin from the 
beginning of the experiment : the growth curves are 
graded according to the size of the dose, but a result 
cannot be looked for in under 3 months. 

Drummond and Morton (ibid., vol. 23, p, 785 ; 

1929) found the growth responses of different animals 
on the same doses to vary considerably : up to twelve 
animals on each dose, with an extensive range of 
doses, must be used to obtain a distinction betw'een 
two cod -liver oils differing from each other by less 
than 100 per cent. Only the growth rates for the first 
5-6 weeks following the depletion period should be 
considered : better results are obtained when doses 
necessary to give a growth rate of 3 grams per week 
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are compared than when comparison is made between 
rates of growth on the same dose. These authors hold, 
however, that for C|uantitative estimation of vitamin 
A in cod-liver oil, the colour test or the determination 
of the intensity of the absorption band gives more 
reliable results than the biological assay. Similar 
analyses have been published by Nelson and Jones, 
and Sherman and Burtis (J. Biol, Ghem,, voL 80, p. 
215, and voL 78, p. 671; 1928). Smediey-Maclean 
and her co-workers (Biochem, J., voL 23, p. 634 ; 
1929) suggest that doses of the substance under test 
which will just sustain life over a certain time, and 
those which just fail to do so, should be determined, 
since a better comparison between different samples 
can be made thus. Furthermore, as a cheek upon the 
response of the animal, a dose of cod-liver oil which 
might be expected to stimulate growth should be 
given at the end of the experiment. 

In connexion with biological assays, some recent 
work by Coward and her collaborators may be referred 
to (Coward et al., Biochem. J., vol. 23, pp. 695 and 913 ; 
1929). Rats sometimes fail to grow on an apparently 
complete synthetic diet ; the failure has been traced 
to the casein employed, since changing the casein 
permits of normal growth. This work may explain 
some of the irregular results which are observed at 
different times in vitamin A (and B) assay. 

Chemistby. 

Drummond and Baker {Biochem. J., vol. 23, p. 
274 ; 1929) have investigated the chemical nature of 
vitamin A. Unsaponiflable matter was prepared 
from the liver oils of the cod, sheep, and Greenland and 
Japanese sharks. Cholesterol was removed by crys- 
tallisation : only small amounts were present in the 
shark liver oils, the chief constituents being selachyl, 
batyi, chimyi, and oleyl alcohols, some of which were 
removed in part by crystallisation from suitable sol- 
vents. The residual oils were then submitted to frac- 
tional distillation at very low pressures : no satis- 
factory fractionation was obtained in the case of cod- 
er sheep-liver oils, and in both cases decomposition 
occurred : recovery of the vitamin from the fractions 
was only 2 and 11 per cent respectively, as estimated 
by the colour test. Distillation of the shark-liver oils 
yielded only the higher alcohols, but the vitamin 
recovery was up to 50 per cent in the case of the 
Japanese shark-liver oil. It is considered that the 
destruction of the vitamin in the former ease is due to 
the presence of complex alcohols and hydrocarbons 
of the terpene series, which are only present in small 
proportions in the shark oils. No fraction consisting | 
exclusively of vitamin A was obtained, nor was it 
separated by crystallisation. It appears that it is 
present in Japanese shark-liver oil to the extent of 
1 per cent only, or less, of the unsaponifiable matter. 
The authors are of opinion that it is probably a sterol, 
from the nature of its colour reactions, and suggest 
that its chemical composition may be elucidated 
rather by studying the properties of sterols than by 
attempting its isolation from a natural source. 

In connexion with the destruction occurring on 
distillation at low pressures, it may be mentioned that 
Wokes and Willimott (ibid., vol. 21, p. 419; 1927) 
suggest, as a result of experiments on the effect of 
heat and oxidation on the vitamin A content of cod- 
liver oil, that the destruction observed may be due to 
the presence of volatile organic peroxides. 

In the identification of the complex alcohols present 
in liver oils, it is often necessary to hydrogenate the 
material and isolate the reduced products. Drum- 
mond and Baker (loc. cit.) found that reduction of the 
oil obtained from the unsaponifiable matter of cod- 
liver oil, after removal of sterols by digit onin, did not 
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destroy completely the vitamin A content, but the 
reduction was admittedly incomplete. Nakarniya 
and Kawakami (Sd. Papers, Inst. Physical and Ohem. 
Res., vol. 7, p. 121 ; 1927), however, found that 
hydrogenation of ‘ Biosterin ’ led to complete loss of 
the vitamin activity. 

Another line of approach to the chemical nature of 
vitamin A has been the study of its relationship to 
certain plant pigments. Xanthophyll has been shown 
to have no growth -promoting power (Willimott and 
Moore, Biochem. J., vol. 21, p. 86 ; 1927 : Smediey- 
Maclean et al., ibid., vol. 23, p. 634 ; 1929), but several 
observers (v. Euler, Maclean, Moore) have found that 
carotin in very small doses can restore normal growth 
in a rat maintained on a vitamin A deficient diet. 

Coilison, Hume, Smediey-Maclean, and Smith (Bio- 
chem. J., vol. 23, ]3. 634) have investigated the nature 
of the vitamin A constituent of certain green leaves. 

The material soluble in light petroleum was ex- 
tracted from green cabbage and saponified : the yield 
was 0-84 per cent of the dried leaves. The unsaponifi- 
able matter was fractionated by means of solvents : 
cold alcohol extracted a sterol together with a sub- 
stance giving the blue colour with antimony tri- 
chloride : hot alcohol extracted from the residue non- 
acosane and di-n-tetradecyl ketone : whilst from the 
final material carotin was obtained by extraction with 
light petroleum : the carotin had definite growth-pro- 
mo ting power even in a daily dose of 0-003 mgrn. From 
white cabbage little carotin was obtained, and this 
material contained little vitamin A. Carotin pre- 
pared from spinach and carrots was also active, in 
doses of 0-01 mgm. daily, but it was obtained in a some- 
what less pure condition than when cabbage was used 
as source. The authors consider that possibly more 
than one substance can function as vitamin A, that, 
in fact, the growth-promoting power is the property of 
a special grouping of atoms which may occur in several 
different molecules : they cit© the observations of 
V. Euler and his co-workers, who have shown that 
dihydro - a - crocetin is also active. Moreover, the 
absorption spectra of the blue colours produced by 
vitamin A and carotin with SbClg are different, but 
no trace of the former appears in that of an active 
sample of carotin, suggesting that vitamin A is not 
simply a contaminant of the latter. It is possible that 
the negative results of Drummond as regards the 
potency of carotin are due to the fact that his basal 
diet is free from fat. There is evidence that some 
constituent of the unsaponifiable fraction of the fat 
is necessary for carotin to exert its growth-promoting 
power. 

Moore has also found that carotin can exert a 
vitamin A activity (Biochem. J., vol. 23, p. 803 ; 
1929 : Lancet, vol. 2, p. 380 ; 1929). His results 
confirm those obtained by other workers, who have 
found carotin active, but his latest experiments have 
led to a different conclusion. Carotin was fed to rats 
in daily doses of from 0-0001 to 0*75 mgm. ; after 5 
weeks the animals were killed, the fat extracted from 
the liver and analysed for vitamin A by colorimetric 
and spectroscopic methods. The intensity of the 
vitamin A blue reaction (absorption band at 6100- 
6300 A.) indicated that a daily dose of 0-01 mgm. or 
more of carotin increased the vitamin A content of the 
liver : at the same time only a very slight increase in 
the degree of yellow pigmentation of the fat occurred, 
showing that carotin was stored to only a negligible 
extent in this organ. Hence, even when a large excess 
is ingested, carotin appears in the liver only in minute 
traces ; the simplest explanation of the increase in 
the vitamin A content is that it was actually formed 
from a portion of the carotin eaten. 

In a recent review Drummond points out that the 
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ordinary standards of chemical purity give insufficient 
security in biochemical work wdth substances so 
highly active as the vitamins (Glmn. a7'id Industry , no\> 
4(h p. 1 T; 1930). The difficulties experienced in 
detecting ergosterol as the impurity in cholesterol 
which is activated by exposure to ultra-violet light 
need scarcely be referred to in this connexion. In this 
case, the doubt is as to the purity of the carotin used 
by the various investigators who have found it to 
contain growth-promoting activity. Drummond has 
obtained carotin of melting point so high as 185° : it 
showed no vitamin A activity even in relatively large 
doses. He has also prepared di -hydro -a-erocetin : 
his specimen failed to restore growth in rats deprived 
of vitamin A. From the results obtained wdth liver 
oils, it may be estimated that the daily dose of the 
vitamin for a rat is probably less than 0-0001 mgm., an 
order of activity comparable wdth that of vitamin D. 
If this is so, preparations of vitamin A which must be 
given in larger doses to restore growth must necessarily 
be impure. 

Physiology. 

The presence of vitamin A in the diet is essential if 
it is to be adec[uate for growth and the maintenance 
of normal health. E. Mellanby has stressed the latter 
function : without vitamin A in the food, infections 
occur regularly among the experimental animals : 
administration of large quantities to human beings 
may cure certain infections (see Hatube, vol. 122, 
p. 750 ; 1928). It must be assumed that vitamin A 
is, or is the precursor of, an essential constituent of 
certain cells of the body : without it they can neither 
multiply nor maintain their normal structure. In 
many cases the onset of an infection appears to be 
facilitated by an alteration in the cells lining an ex- 
posed surface when the vitamin is wdthdrawm from 
the diet. 

Unlike vitamin D, vitamin A is not synthesised in 
the animal body : hence it is important to see that it is 
present in the food. Thus the content of cow’s milk 
in this vitamin depends on the food given the animal ; 
it is increased by feeding green food and cod-liver oil. 
The vitamin D in the milk can be increased by giving 
it in the food or b}^ irradiating the cow or even the 
milk itself. 

Yeast, a source of many interesting compoimds, 
does not contain vitamin A : previous conclusions 
to the contrary were the result of using a diet deficient 
in both vitamins A and D in testing for this vitamin. 
(Hume, Smith, and Smedley -Maclean, Biochem, J., 
voL 22, p. 27 ; 1928.) 

The ultimate source of vitamin A is the green plant : 
there has been considerable doubt as to wffiether the 
presence of light is necessary for its formation or not, 
partly owing to the difficulty of excluding all light, 
partly owing to the fact that many tests have been 
carried out using a basal diet deficient in both vita- 
mins A and D. The most recent work indicates, how- 
ever, that vitamin A can be formed in the complete 
absence of light, except the minimum required to 
feed and handle the animals and collect the etiolated 
shoots. Moore found that wheat seeds contained no 
vitamin A, that etiolated shoots fed to rats in a diet 
containing vitamin D but no A stimulated growth, 
although given to the animals after dark, and finally 
that the same result was obtained when no light 
except red was admitted to the room in which the 
animals were housed and the shoots grown throughout 
the experiment (?hfd., vol. 21, p. 870 ; 1927 ; vol. 
22, p. 1097 ; 1928). It is, however, possible that the 
brief exposure to the red light may have been the 
essential factor in the production of the vitamin : it 
is certain that light can accelerate the synthesis, since 
green plant tissues are better sources than white. 
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Education and Science in the Cml Service 
Estimates. 

rilHE Civil Estimates and Estimates for Revenue 
Departments (Vote on Account) for the year 
ending Mar. 31, 1931, have been issued (82. London : 
H.M. Stationery Office. Zd. net). The total of the esti- 
mates for the full year is £368,095,208, against a total 
of £320,190,105 voted for the current year ; this latter 
total, hovrever, includes supplementary estimates. 

The items in which readers of jSTatube wdll be most in- 
terested occur in Classes IV. and VI., and are as follow^s : 



Total 

Estimate for 
1930 (Net). 

Total Net 
Estimate for 
1929 (adjusted 
for transfers). 

Class IV. 

Board of Education 

£45,495,653 

£41,685,899 

British Museum 

297,263 

283,559 

Scientific Investigation, 

etc. . . . 

232,303 

228,278 

Universities and Col- 
leges, Great Britain . 

1,830,000 

1,550,000 

Scotland : 

Public Education . 

7,197,422 

1 

6,173,485 i 

Class VI. 

Ministry of Agriculture 
and Fisheries 

2,312,310 

2,953,863 

Beet Sugar Subsidy, 
Great Britain 

5,400,000 

4,250,000 ’ 

Surveys of Great Britain 

143,203 

140,980 ' 

Forestry Commission 

837,800 

600,000 

Development Fund 

625,000 

300,000 

Development Grants 

200,000 

— 

Department of Scientific 
and Industrial Re- 
search .... 

469,278 

446,214 

Scotland : 

Department of Agricul- 
ture .... 

574,918 

484,047 

Fishery Board 

137,442 

68,895 


The details of Class IV. estimates are now available 
(83-IV. London: H.M.S.O. Is. 3d. net). Under 
the heading “ Scientific Investigation, etc.”, there 
is an increase of £4025 over last year’s estimate. The 
position is showm in the following table : 


Grants in Aid. 

1930. 

1929. 

Increase. 

Royal Society 

£10,000 

£10,000 


Royal Geographical Society 

1,250 

1,250 

— . , ■ 1 

Royal Society of Edinburgh 

600 

600 

— 

British School at Athens 

500 

500 

— . i 

British School at Rome 

500 

, ,500 

j 

Royal Scottish Geographical 
Society .... 

200 

200 

1 

National Library of Wales . 

25,334 

25,333 

£ 1 i 

National Museum of Wales. 

28,000 • 

27,000 

1,000 

Solar Physics Observatory . 

3,000 

3,000 

North Sea Fisheries In- 
vestigation 

1,150 1 

, 1,150 1 


Royal Academy of Music . 

500 1 

500 

' — 

Royal College of Music 

500 ' 

500 : 

— - 

Royal Academy of Dramatic 
Art , . , . ' . 

500 

500 i 


British Academy . 

2,000 : 

2,000 

■ ■ ■ i 

Central Library for Students 

3,000 : 

___ ■ 

3,000 ; 

Medical Research Council . 

148,000 

148,000 

■ Other Grants.] 
Edinburgh Observatory 

7,269 

7,245 

■ ■! 

1 

24 ; 

■ 1 

£232,303 

228,278 

4,025 1 
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Under the heading Universities and Colleges, Great 
Britain there is an increase of £280,000, the greater 
part of which, £243,110, is put down as unallocated 
grant. 

The detailed estimates for Class VI., departments 
dealing with trade and industry, have also been issued 
(83-VI. London : H.M.S.O. §5. net). From these it 
appears that grants for agricultural education and 
research are increased on those of the current financial 
year by £165,410, the largest parts of which are £93,400 
for agricultural education and £67,760 for grants for 
research. The Fisheries Department estimate shows 
an increase of £87,519 ; this is largely accounted for by 
the provision of £80,000 for the construction of a 
new vessel for deep-sea research and investigation. 

The estimates for the Forestry Commission show a 
net increase of £101,800 ; a large item here is the 
increase of £29,840 under the heading of forestry 
operations, the greater part of which is for the 
acquisition of land, buildings, and standing timber. 

The Department of Scientific and Industrial Be- 
search estimate shows a net increase of £23,064 over 
that for the current year. Grants for investigation 
and research, distributed on the recommendation of 
the AdvisorjT- Council, are increased by £5250, and a 
special grant of 100,000 francs (£4000) is to be made 
to an international fund for the erection and endow- 
ment of a scientific station on the Col de la Jimgfrau. 

The staff of the National Physical Laboratory is 
to be increased by nine, building research requires 
ten more officers, chemical research five, food investi- 
gation nine, forest products six, fuel research, 
including physical and chemical surveys, ten, radio 
research eight. 


University and Educational Intelligence. 

Cambridge. — The Appointments Committee of the 
Faculty of Biology B have appointed Dr. R. William- 
son to be University demonstrator in pathology. 

The Allen Scholarship of the value of £250 has been 
awarded to S. Verblumsky, Donaldson Bye Fellow of 
Magdalene College. 

The Appointments Committee of the Faculty of 
Physics and Chemistry has made the following 
appointments : Dr. F. G. Mann, of Downing College, 
to be University lecturer in chemistry; Dr. J. D. 
Cockcroft, of St. John’s College, to be University 
demonstrator in physics ; Dr. F. B. Kipping, of Trinity 
College, to be University demonstrator in chemistry. 

Edinburgh, — The University Court has received 
with very great regret intimation from Prof. Baldwin 
Brown of his desire to retire from the Watson-Gordon 
chair of fine art at the end of the current academical 
year. Prof. Baldwin Brown was appointed to this 
chair, as its first occupant, in June 1880, and so is now 
about to complete his fiftieth year as professor. The 
only previous instance of a professor serving in this 
University for fifty years was that of Robert Jameson, 
professor of natural history from 1804 to 1854; in 
his case, however, his lectures were delivered by a 
deputy during his last year of office. 

The Court has accepted from Sir Edward Sharpey 
Schafer the books, portraits, specimens, and apparatus 
collected by him in the Department of Physiology. 
Mrs. Kennedy Fraser has offered and the Court lias 
accepted a collection of 280 phonograph records of 
Hebridean songs, made- by the Isle folk themselves. 
The collection has been made in the course of Mrs. 
Kennedy Fraser’s research work in the Hebrides 
during the past twenty -five years. 

The late Mr. W. A. Tait, son of the late Prof. P. G. 
Tait, has bequeathed £50 to the Engineering Library 
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and £100 for apparatus in the Department of Natural 

Philoso|)hy. 

London. — The following doctorates have been con- 
ferred : D.Sc. in chemistry on Mr. Bhupendranath 
Ghosh (University College), for a thesis entitled (1) 
“ The Role of Electrokinetic Potential in Colloidal 
Behaviour ”, and (2) “ Action of Alkali on Stannic 
Oxide Sol ” ; D.Sc. in physics on Mr. Leslie Hartshorn 
(Imperial College — Royal College of Science), for a 
thesis entitled “ Studies in Precision Alternating 
Current Measurements ” ; D.Sc. in mathematics on 
Mr. W. G. Bickley, for a thesis entitled “ Two Dimen- 
sional Potential Problems concerning a Single Closed 
Boundary ”, and other papers ; D.Sc. (engineering) on 
Mr. H. S. Rownll, for a thesis entitled “Suspension 
of Vehicles and Laminated Springs ”, and other papers. 

Oxford. — The annual report of the Curators of 
the Bodleian Library just published contains an 
account of recent improvements and additions in the 
Radcliffe (Science) Library, which now takes rank, 
like the Indian Institute and Rhodes House Libraries, 
as a De}9artmental Library in connexion with the 
Bodleian. 


The Grocers’ Company is again offering scholarships, 
each of the value of £300 a year, plus an allowance 
for expenses, in furtherance of original research in 
sanitary science. Applications upon a prescribed 
form must be received before the end of April by the 
Clerk to the Grocers’ Company, Grocers’ Hall, E.C.2. 

Applications for Beit fellowships for scientific 
research are invited from candidates under the age of 
twenty-five years on the date of election. The latest 
date for the receipt of applications is April 15. Forms 
of application and particulars as to the fellowships are 
obtainable from the Rector, Imperial College of Science 
and Technology, South Kensington, S.W.7. 

The Carnegie Trust for the Universities of Scotland 
endows post-graduate study and research by means 
of a scheme designed, to quote from the rej^ort of the 
chairman, Lord Sands, on the administration of the 
Trust for the year 1 928-29,' “ to discover and if possible 
to supply within the limits of the Trust Deed the 
demand for higher study and research throughout 
Scotland For the completer fulfilment of this 
purpose, the trustees have resolved that in future 
graduate scholarships which carry an annual stipend 
of £175 for two years may be extended for a third 
year with a stipend of £200, and that the value of 
fellowships, tenable for a maximum period of three 
years, shall be £300 per annum instead of, as at present, 
£250. It will now be possible for a Scottish graduate 
to be engaged in research under the auspices of the 
Trust for a continuous period of six years. Reports 
on the work of investigators by Prof. Arthur Smithells 
(physical and chemical), Prof. J. T. Wilson (biological 
and medical). Sir George Macdonald (historical, 
economic, and linguistic), and the Superintendent of 
the Royal College of Physicians, Edinburgh, afford 
ample evidence of the value of this work. Prof. 
Smithells notes with gratification an increasing en- 
couragement of beneficiaries to secure the great 
advantage of some experience in foreign laboratories. 
During the past year, the actual expenditure for 
endowment of research w^as £17,514, grants to univer- 
sities, etc., amounted to £48,020, and assistance to 
students in payment of class fees to £56,453. Repay- 
ments (voluntary) by former beneficiaries (31 men 
and 32 women) amounted to £2606, the largest 
amount ever received in this way in any year, and 
making with similar repayments in previous years an 
aggregate of £25,148 from 665 beneficiaries. 
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Historic Natural Events. 

Mar. 17, 1669. Blood Rain at Chatillon-sur- Seine. 
— The history of the Paris Academy of Sciences says : 
“ There fell in various parts of the city, a sort of rain, 
or reddish liquid, thick, viscous, and stinking, which 
resembled a rain of blood. The prints of great drops 
of it were observed on walls It is believed that 
this rain was composed of stagnant muddy water, 
raised by a whirlwind from some pond in the neigh- 
bourhood. 

Mar. 17, 1906. Earthquake in Formosa. — This 
destructive earthquake, by which 1266 persons were 
killed and 7284 houses were totally destroyed, was 
chiefly remarkable for the somewhat complex dis- 
tortion of the ground, along a fault at least 10 miles 
and possibly 30 miles in length. Tliroughout the 
observed length, the north part of the fault was 
displaced horizontally with respect to the other 2-8 
ft. to the east, and in the greater part was depressed 
by 3-4 ft. At the east end, however, the vertical 
movement was reversed, and the south side was 
depressed relatively to the other by as much as 6 ft. 

Mar. i8, 1667. Great Cold. — The winter of 1666-67 
was known in Germany as “ the double winter ”, 
because the rivers were frozen twice. January was 
cold, February was snowy, but the greatest intensity of 
the frost occurred from Mar. 1 8 until Mar. 26, withnorth- 
easterly winds. The Zuider Zee was full of ice, and 
waggons were drawn over the rivers. No one remem- 
bered such severe weather so late in the season. In 
England the winter was not especially severe, but the 
spring was very cold. On Mar. 6, Pepys wrote : 
“The weather, too, being become most bitter cold, 
the King saying to-day that it was the coldest day he 
ever knew in England ” ; and again on Mar. 7 : “ This 
day was reckoned by all the ' people the coldest day 
that ever was remembered in England”. Evelyn 
recorded : “ Great frosts, snow, and winds prodigious 
at the vernal equinox ; indeed it had been a year of 
prodigies in this nation, plague, war, fire [the Great 
Fire of London], tempest, and comet”. On April 4 
he added : “ The cold so intense that there was hardly 
a leaf on a tree 

Mar. 19, 1719. Great Fireball. — ^A brilliant appari- 
tion was seen from the whole of Great Britain and Ire- 
land, Holland, and from the nearer parts of Germany, 
France, and Spain. Halley discussed collected obser- 
vations made of this meteor or fireball in Phil, Trans,, 
p. 978 ; 1719. In parts of England “within doors the 
Candles gave no manner of Light ” ; indeed, “for 
some few Seconds of Time, in all respects it resembled 
perfect Day ”. In London the path of the fireball 
(timed as at 8.15 p.m.) lay nearly in the direction of 
the Pleiades and Orion’s belt. The moon, it may be 
noted, was nine days old. The track deduced by 
Halley was from over Presteigne (height 73 miles), 
Cardiff, Tiverton (height 69 miles) to Brest. There 
were two explosions, the first when the fireball was 
over Tiverton, when the sound of it, accompanied by 
an air tremor causing windows and doors to rattle, 
was heard over an area extending from Cornwall to 
London ; the second and greater explosion took place 
at the extinction of the fireball over Brittany. The 
diameter of the fireball is stated to have been fully 
1 J miles, and its velocity along the visible part of its 
track nearly 60 miles a second. 

Mar. 20, 1784. Mirage at Malta. — At 1 p.m. great 
excitement was aroused in Malta by the sudden 
appearance of what seemed to be a new island. 
Sailors and fishermen hurried oiit to take possession 
of it, but it proved to be the top of Mount Etna, and 
later the hills and buildings of Sicily became visible. 
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The appearance of the mountain top as an island 
indicates that no rays from such lower parts of the 
land as were normally visible could reach the observer’s 
eyes, and that the horizon w^as brought much closer 
than usual. 

Mar. 21, 1920. Sunspots and Aurora. — The date 
of central meridian passage of an enormous stream of 
simspots, visible to the naked eye on this day as a 
curved streak nearly i of the sun’s diameter. This 
region of the sun was active for about six months, 
and in the previous January contained another large 
stream but slightly inferior in size to that of March. 
The length of these streams was of the order of 
150,000 miles, the aggregate area of the component 
spots being about 2500 millions of square miles. On 
Mar. 22—23 a severe magnetic storm occurred ; the 
ranges in declination at Greenwich and Stonyhurst 
were 86' and 160' respectively, whilst the ranges in 
horizontal force at both observatories exceeded 7OO7. 

I The accompanying auroral display was the finest seen 
for many years. In parts of Great Britain, objects 
at several yards’ distance could be plainly seen at 
midnight, and at times even newspaper print could 
be read. At Eskdalemuir, the ‘ curtain ’ extended to 
within 30° of the southern horizon. 

Mar. 22, 1205. End of Long Winter. — Although 
not especially severe, the winter of 1204-5 was very 
prolonged in north-west Europe and England, the 
greatest cold lasting from the middle of January to 
Mar. 22. It was followed by great mortality among 
animals in Europe, especially sheep and birds, and 
this resulted in a famine. In England there was great 
distress, and Stow records that a “ quarter of^oats 
[was sold] for forty pence, that were wont to be sold 
for fourpence. Also the money was so sore clipped 
that there was no remedy but to have it renewed.” 

Supplementary. 

Mar. 9-10, 1891. West of England Blizzard. — During 
the passage of a deep barometric depression eastwards 
along the English Channel, heavy snow fell 'i^^ith high 
winds over southern England, and especially in the 
south-west. According to Mr. Bonacina’s account in 
the Meteorological Magazine for 1927, in Devon and 
Cornwall the depth of snow averaged two feet with 
immense drifts. Trains were not only blocked but 
actually buried in snow, and some of the passengers 
nearly died of starvation. The ‘ Zulu Express ’ which 
left Paddington at 3 p.m. on Mar. 9 did not reach 
Plymouth until 8.30 p.m. on Mar. 13. The Devonshire 
lanes remained blocked until the end of March, and it 
is said that the snow remained on the higher parts of 
Dartmoor and Exmoor until June. There were a 
number of shipwrecks, especially on the south coast 
of Devon and Cornwall, in which many lives were lost. 


Societies and Academies. 

London. 

Royal Society, Mar. 6.— W. J. Eiford : Structure in 
very permeable collodion gel films and its significance 
in filtration problems. Optical studies have revealed 
two definite types of structure : (i) microgel structure 
of microscopic order, (ii) ufiragei structure of ultra- 
microscopic order. Gelation here is a, process of phase 
transition resulting from the coagulating influence 
of desolvation. The natme and stability" of the gel 
is a function of the specific characters of the nitro- 
cellulose and solvent, and the variation in free surface 
forces around the dispersed phase ]xrrticles with diffei*- 
ing degrees of molecular com|)lexity of the system. 
A complete explanation of the general, behaviour of 
ultra-filter membranes is afforded. — T. W. Wormell : 
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Vertical electric currents below thunderstorms and 
showers. This paper describes observations on the 
discharge of electricity beneath thunderstorms and 
showers from a raised metal point, 12*3 metres above 
the ground. In the course of a year, the net effect of 
the point is to discharge about +0*13 coulombs into 
the atmosphere. The majority of the clouds observed 
were of positive polarity, that is, mean height of 
positive charge in cloud was greater than mean height 
of negative charge. In the locality in question, the 
effective gain of negative electric charge by the earth 
through the mechanisms of point-discharge currents 
and lightning discharges is at least as large as the sum 
of the positive charges brought down by the fine- 
weather current and by rain. The observations are 
in agreement with C. T. R. Wilson’s hypothesis that 
downward current in fine-weather regions from upper 
layers of atmosphere to groimd is, on the average, 
balanced by upward current in regions of cumulo- 
nimbus from earth through cloud to upper atmosphere. 
— G. T. Morgan and G. R. Davies : Antimony analogues 
of the carbazole series. A description of the anti- 
monial analogues I of the carbazole series IT. The 
following structural formiilge represent this analogy, 
where X is an alkyl or aryl radical. 
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The starting point in this investigation is commerci- 
ally available diphenyl. — R.FortandC. N. Hinshelwood; 
The kinetics of the oxidation of gaseous benzene. The 
oxidation of gaseous benzene is a predominantly 
homogeneous reaction. The rate of reaction varies 
according to a high power of the benzene concentra- 
tion ; and a high ratio of benzene to oxygen favours 
rapid oxidation. It appears probable that compara- 
tively short reaction chains are propagated, the 
variation in the length of which gives rise to the 
abnormal influence of tempera lure and pressure on 
the velocity. The chains are propagated more readily 
when the initial oxygenated product encounters 
another molecule of hydrocarbon than when oxidised 
further by oxygen. — A. Unmack, D. M. Murray-Rust, 
and Sir Harold Hartley ; The conductivity of thio- 
cyanates in. methyl alcohol. At 25° C. the rmivalent 
thiocyanates obey the square-root relationship Ac = 
Aq-X's/c^ and the degree of association is slight, 
but increases with the atomic number of the metal. 
The divalent thiocyanates fall into two groups : those 
of barium, strontium, calcium, and magnesium, which 
show considerable association, and zinc and cadmium 
thiocyanates, which are weak electrolyges. — S. J. 
Wright : The elasticity of Pintsch crystals of tungsten. 
The torsional moduli of rigidity of six wires, of which 
five were single crystals of tungsten of different orient- 
ations, while the remaining one consisted of three 
crystals, were determined by a dynamical method. 
The results indicated that the variations in elastic 
properties of tungsten crystals over the whole range 
of possible orientations would not exceed 1 part in 
200, It is concluded that tungsten crystals are 
isotropic.— Ramakrishna Rao : Study of electro- 
lytic dissociation by the Raman effect (1). The 
Raman line at 4566*8 A. is common to nitric acid 
and nitrates ; it is due to the XO 3 ion, and increases 
in intensity with increasing dilution of nitric acid. 
The line at 4620*3 A. is present only in nitric acid, 
and corresponds to the undissociated HXOg molecule. 
It diminishes rapidly in intensity with increasing 
dilution, indicating dissociation of nitric acid. Varia- 
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tion of the degree of dissociation is similar to that 
found from conductivity measurements but different 
in order of magnitude. 

Society of Public Analysts, Feb. 5. — R. L. Andrew : 
The determination of minute amounts of iodine in 
soils and waters. A modification of Fellenberg’s 
method has been devised and 60-70 per cent of iodine 
added to a soil can be recovered. The results 
obtained by colorimetric methods are more trust- 
worthy than those obtained by titration. Soils from 
the North Island of New Zealand contained from 
10 to 2100 parts of iodine in 10 millions, and the drink- 
ing waters from 0*004 to 0*120 part per 10 millions. — • 

D. W. Kent-Jones and A. J. Amos : Preliminary 
studies in the bacteriology of wheat and flour. A 
satisfactory procedure for enmnerating bacteria in 
wheat and flour has been devised. Freshly and 
normally milled patent flour contains less than 
20,000 blood-heat bacteria, straight-rmi flour less 
than 50,000, and lower grade flour up to 300,000 
per gm. The cool organism content of any grade is 
nearly always greater than that for blood-heat 
organisms. Storage decreases the number of both 
forms. Organisms of the B. mesentericus group are 
almost universally present in flour and bread.: — H. J . S. 
Sand : The separation of metals by ‘ internal elec- 
trolysis ’. The metal to be determined is deposited 
on a platinum cathode, the essential feature of the 
method being that no electric current is introduced 
from outside, but, instead, an anode of the baser metal 
is employed, which is placed in contact with a solution 
of one of its salts in a compartment separated by a 
parchment membrane from the solution to be ex- 
amined. — Ella M. Collin : The rapid determination 
of bismuth and copper in lead bullion by internal 
electrolysis. The method has been used to separate 
small quantities of bismuth and copper from large 
amoimts of lead, the less basic metals being displaced 
from solution by means of lead, without any external 

E. M.F. — G. Winthrop keeper : Notes on the thio- 
cyanate method of determining iron. Influence of 
different classes of phosphates. Orthophosphates do 
not interfere with the thiocyanate reaction provided 
that the ratio of phosphoric anhydride to iron does 
not exceed 100 - 0*02 mgm. When extracting the 
ashed material with acid, sufficient time must be 
allowed for any pyrophosphate formed to be recon- 
verted into orthophosphate. Both pyrophosphates 
and metaphosphates rapidly destroy the colour of 
ferric thiocyanate. 

Physical Society, Feb. 14. — W. E. Summerhays : 
The diffusion constant of water vapour. Water 
vapour was allowed to diffuse down a vertical tube 
about 2 in. in diameter, a steady concentration- 
gradient being maintained from approximate satura- 
tion at the top to approximate dryness at the bottom. 
The gradient was measured with two katharometers 
at a definite distance apart and the mass of vapour 
passing in an observed time was weighed. The result 
is 0*281 cm.2/sec. at mean temperature 16*1° C.— 
M. C. Johnson : A method of calculating the numerical 
equation of state for helium below 6 ° abs., and of 
estimating the relative importance of gas degeneracy 
and interatomic forces. Gas ‘ degeneracy ’ (the effect 
of non -Maxwellian distribution of molecular velocities) 
is distinguished from gas ‘ imperfection ’ (the effect 
of intermolecular forces). A thermodynamic method 
is used to calculate the sum of degeneracy and im- 
perfection at 4° and 5° abs. for helium. — F. D. Smith : 
The magnetostriction constant for alternating mag- 
netic fields. A magnetostriction constant A for the 
Joule effect is defined by the equation p = KH where 
p is the alternating mechanical stress produced by a 
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small alternating magnetic field H siijierposed on a 
steady nia,gnetic field Hq. It is shown that the alter- 
nating intensity of magnetisation I produced by an 
alternating strain given by the equation I = 

K being the same constant in both equations. These 
equations are used to calculate the motional imped- 
ance of a laminated ring toroidally wound and 
vibrating in its fundamental radial mode. 

Dublin. 

Royal Dublin Society, Jan. 28. — Henry H. Dixon and 
T. A. Bennet- Clark : (1) Responses of plant tissues 
to electric currents. Previous experiments on plant 
tissues revealed an ^tshaped relation between response 
and voltage. This result might be interpreted as due 
to the response of cells of modal size in the conducting 
tissue to a certain voltage, each cell responding on the 
‘ all or none ’ principle ; or it might be that the 
responses of the individual cells vary in magnitude, 
and that a modal res|)onse is given bj?" these cells to 
a certain voltage. In the present experiments, the 
staminal hairs of Tradesccmtia consisting of a single 
filament of cells were used. The same ;S'-shaped 
relation w*as found. Hence it is evident that the 
component cells gave responses of different magnitudes 
according to the voltages applied, and that the ‘ all 
or none ’ principle taking the cells as imits is not 
effective. This result w^as confirmed on other fili- 
form tissues. — (2) Electrical properties of emulsions. 
Emulsions of water and olive oil containing both 
sodimii and calciurn soaps were prepared so that ex- 
ceedingly slight increase in the [Na]/[Ca] ratio caused 
the emulsions to change from the water-in-oil state 
to the oil-in-water state. This change occurred 
when a sufficient potential difference was applied 
across the emulsion. The effect w^as detected most 
readily by noticing the change in resistance of the 
emulsions. These were of the order of 10 megohms 
before the stimulus, and between 1 megohm and 
100,000 ohms after. Living protoplasts and water- 
in -oil emulsions are apparently the only systems of 
which the electrical conductivity changes in this 
manner as a result of the application of an electrical 
stimulus. — C. O’Sullivan and J. Reilly : Studies in 
peat (4). Low temperature carbonisation under 
various conditions. — H. A. Cummins : Experiments 
on the establishment of rice grass (Spartina Toion- 
sendii) in the estuary of the Lee. 

Paris. 

Academy of Sciences, Feb. 3. — Marcel Brelot : 
The ecj[uation Au=cu, where oO admits singular 
points, and a corresponding Fredholm equation with 
singular nucleus. — S. Soboleff : The analytical solu- 
tions of partial differential equations with twm inde- 
pendent variables. — ^J. S. Lappo-Danilevski : Obser- 
vations on the note : ‘ ' Analytical functions of a single 
variable substitution”. — T. Takeuchi: The Brownian 
movement in a field of thermal radiation. — E. Darmois 
and J. Martin : The infiuence of alkaline molybdates 
on the rotatory power of glucose. Studies of the 
rotation of glucose solutions in solutions containing 
sodium hydroxide and molybdenum trioxide as a 
function of the time. The results suggest the forma- 
tion of a compound ]SraMo 03 , 2 C 6 Hi 20 g.— E. Sevin ; 
The emission of spectral lines in an electric field.— 
R. Deaglio : The action of light on thermionic pheno- 
mena. When the thermionic current is far from 
saturation, the increase of the thermoelectronic cur- 
rent produced by light on the filament is almost 
completely a true photoelectric effect.— Er. Toporeseu : 
The potentials of metals in ^ From the 

study of the potential differences shown by a platinum- 
zinc couple in various alcohols, it was found that 
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there is no parallelism between the potential differ- 
ences and the dielectric constants of the liquids. — 
S. Schlivitch : The photochemical transformations of 
photovoltaic batteries. — F. Bourion and E. Rouyer : 
Boiling point study of the molecular equilibria of 
resorcinol in solutions of barium chloride. — Ballay : 
Electrolytic deposits on aluminium and its alloys. 
For the preliminary treatment of the aluminium or 
alloy a hot slightly acid solution of ferric chloride is 
projDosed. After this treatment, nickel can be de- 
posited electrolytically as a strongly adherent film. — 
R. Cornubert : The constitution of the so-called 
tetrahydropyronic compounds. — Max and Michel Pol- 
onovski : The passage of a tertiary aminoxide into a 
dialkylhydroxylamine ; JV-oxynornarceine. — Pierre 
Viennot : The geology of the Rhune massif (Basse- 
Pyrenees). — Cazalas : The evolution of the vacuome 
of Ohara in its relations with the movements of the 
cytoplasm. — Mile. Gabrielle Bonne and S. Bucket : A 
curious case of floral proliferation in Rosa alpina. — 
G. Dinulescu : The presence in France of Gastrophilus 
inermis. The larvae, obtained from horses sufiering 
from the disease caused by this parasite, were trans- 
ferred to a suitable medium and growth to the final 
stage completed outside the animal. — -L. Mercier : 
The variation of certain pieces of the male genital 
sheath of Pollenia rudis ; the importance of this 
variation for the idea of species in the higher Myo- 
daria. — Raymond Hovasse : A new mode of symbiosis 
in cochineal insects. — E. Roubaud : Evolutionary sus- 
pension and obligatory larval hibernation, caused by 
heat, in the common mosquito, GuUx pipiens. True 
diapauses and pseudo -diapauses in insects. — J. Lefevre 
and A. Auguet : The influence of the hygrometric 
state of the air on metabolism. Hypo tonus in a 
moist warm medium. Making use of the calorimetric 
chamber described in an earlier commmiieation, ex- 
periments with sheep proved that for relative humidi- 
ties less than 85 per cent, the evaporation of the body 
is not disturbed, but when the humidity exceeds 90 
per cent the loss of heat by evaporation falls rapidly 
and the metabolism is diminished. These results are 
discussed from the theoretical, hygienic, and practical 
points of view. — Pierre Girard and J. Parrod : The 
formation of hydroxymethyl-4-imidazol, at low tem- 
peratures, starting with fructose in a solution of 
ammoniacal cupric hydroxide. The slow oxidation 
of Isevulose, by shaking with oxygen in ammoniacal 
copper solution, gave a base, identified through its 
picrate as hydroxymethyl-4-imidazoL — A. Paiilot : 
The cellular and humoral reactions of antimicrobial 
immunity in the phenomena of symbiosis in Mucrosi- 
phum JacecE. — Y. Manouelian : Hereditary syqdiilis 
and evolutionary forms of the treponeme.^ — Alquier, 
Mile. L. Asselin, Mme. M. Kogane and Mile. G. Sil- 
vestre de Sacy : The variations of the mineral com- 
position of the bone tissue in the normal rat, rachitic 
rat, and the rat cured of experimental rickets. The 
cure of rickets, controlled both clinically and radio- 
logically, does not necessarily imply that the mineral 
composition of the bone has returned to the iiorniaL 
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ProGeedmg.s of the Royal Society, Series A, Vol. JiV), Xo. ASOiJ, 
February 3. Pp. 365-541. (London : Harrison and Sons, Ijtd.) I'.s-. 

Proceedings of the Royal Physical Society fur Uiti Promotion of 
Zoology and other Branches of Natural History. Session 1927 ~‘2S. Voi. 
21, Parts. Pp. 217-2GS. (Edinburgh: Oliver alid Boyd.) 

Ceylon JournaL of Science. Section 0: Fisheries^ Bnlletins of the 
Ceylon Fisheries. Vol. 8 : The Pear! Fishery of 1925, By Dr. Joseph 
Pearson, A. H. Malpa.s and J. 0. Kerkham. Pp. 90 -f 12 (Colombo : 
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1928 to 31st March 1929. Pp. vii*f22-f5 map.s. (Calcutta.) 1 rupee: 
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Proceedings of the Royal Irish Academy. Vol. 39, Section A, No. 4 : 
The Brachisbochronie Motion of a Dynamical System. By A. J. 
McConnell. Pp. 31-48. l5. Vol. 39, Section B, No. 11 : The Collembola 

of Ireland. By Herbert Womersley. Pp. 160-202. Is. <od. Vol. 39, 
Section B, No. 12 : The Vegetation of Southern Connemara. By Gertrude 
Connolly. Pp. 203-231. Is, Vol. 39, Section B, No. 13 : Molliisca 
(Pelecypoda, Scaphopoda, Gastropoda, Opi.sthobranchia) of the Irish 
Atlantic Slope. By Anne L. Mas.sy. Pp. 232-342. 3s. Od. (Dublin : 
Hodges, Figgis and Co. ; London : Williams and Norgate, Ltd.) 

The Engineer Directory and Buyers Guide, 1930. Pp. 256. (London : 
The Engineer.) 

Foeeign. 

Smithsonian Institution : United States National Museum. Contribu- 
tions from the United States National Herbarium. Vol. 26, Part 4: The 
Piperaceae of Costa Rica. By William Trelease. Pp. uid- 115-226 -fvii-xii. 
(Washington, D.C. : Government Printing Office.) 20 cents. 

Bulletin of the Earthquake Research Institute, Tokyo Imperial 
University. Vol. 7, Part 3, December 1929. Pp. 3S9-58S + plates 32-43. 
(Tokyo : Iwanami Shoten.) 2.40 yen. 

Proceedings of the United States National Museum. Vol. 76, Art. 9 : 
New Lower and Middle Cambrian Crustacea. By Charles E. Resser. 
(No. 2806.) Pp, 18 -f- 7 plates. Vol. 76, Art. 10: Notes on the Species of 
Myctophine Fishes represented by Type Specimens in the United States 
National Museum. By Albert Eide Parr. (No. 2807.) Pp. 47. Vol. 76, 
Art. 19 : The Foraminifera of the Ripley Formation on Coon Creek, 
Tennessee. By Willard Berry and Louis Kelley. (No, 2816.) Pp. 20-1-3 
plates. Vol. 76, Art. 26 : A nearly complete Carapace of a Fossil Turtle, 
Arnyda virginiana {Clurk). By W, Gardner Lynn. (No. 2823.) Pp. 4-f2 
plates. (Washington, D.C. : Government Printing Office.) 

University of Calitbrnia Publications in American Archaeology and 
Ethnology. " Vol. 28, No. 1 : Chumash Prehistory. By Ronald L. Olson. 
Pp. 21. (Berkeley, Calif. : University of Oaliforiiia Press ; London : 
Cambridge University Press.) 30 cents. 


Catalogues. 

The Nickel Bulletin. Vol. 3, No. 2, February. Pp. 41-72. (London : 
The Mond Nickel Co., Ltd.) 

X-Ray News and Clinical Photography. No. 8, March. Pp. 12. 
(London ; Kodak, Ltd.) 


Diary of Societies. 

FRIDAY, March 14. 

Biochemical Society (Annual General Meeting) (in Department of 
Physiology and Biochemistry, University College), at 3. — R. A. 
McCance and K. Madders: The Comparative Rates of Absorption of 
Certain Sugars from the Human Intestine. — A. Hunter and J. A. 
Dauphinee : The Rate of Liberation of Arginine in the Tryptic Diges- 
tion of Proteins,— -Prof. A, Harden and M. G. Macfarlane : Fermenta- 
tion by Yeast Preparations.— G. F. Marrlan and P. F. Marrian : Micro- 
determinations of Hydroxyl Groups by Grignard’s Reagent.— G. 
Marrian : {a) Further Observations on the Alcohol Isolated from the 
Urine of Pregnancy ; (5) An Improved Method for the Preparation of 
CEstrin. The Isolation of Active Crystalline Material from Urine.— 
B. Ahmad and Dr. J. C. Drummond : Observations on the Relation of 
Carotene to Vitamin A. — L. F. Hewitt: Oxidation-reduction Potentials 
of Cultures of Hicinolytic Streptococci. — C. A. Ashford : The Phosphorus 
Distribution in Blood during Hypervitaminosis. — R. A. Morton, 1. M. 
Heilbron, and A. Thompson : Some Further Observations on Vitamin A. 
— R. A. Morton and I. M. Heilbron : A Note on the Vitamin A of 
Butter. — T. Moore : The Conversion of Carotene to Vitamin A in vivo. 
— T'. Dickens : The Preparation and Properties of an Active Principle 
from the Urine of Pregnancy.— K. H. Coward, K. M. Key, R. Morgan, 
and F. J. Dyer : Variation in Vitamin A Assay, 

Royal Sanitary Institute (at Council Chamber, Middlesbrough), at 4.— 
W. S. Walton : Ventilation of Cinemas, etc.— S. E. Burgess : Flooding 
from Streams at Middlesbrough. 

Royal Asteonomical.Society, at 5.— Papers received : — H. C. Woods : The 
Use of a Floating Mirror with the Transit Circle, — N. Goryatseheif : 
Occultations of Stars by the Moon, 1929.— D. L. Edwards : Spectroscopic 
Parallaxes of B-Type Stars (Sixth Paper) : the Spectral Types and 
Parallaxes of 175 Stars.— H. Mineur : Some Remarks concerning the 
Galactic Rotation.— Prof. S, Chapman : On Solar Ultra-Violet Radiation 
as the Cause of Aurorte and Magnetic Storms.— P. R. Chidambara Aiyar : 
The Relative Variations in the Extents of Bases and in the Heights of 
Prominences accompanying Variations in their Areas.— W. M, Smart : 
On the Derivation of the Elements of a Visual Binary Orbit by 
Kowalsky’s Method.— Royal Observatory, Greenwich: Preliminary 
Values of the Variation of Latitude at Greenwich in 1929. — R. M. 
Petrie: On the Calculation of the Relative Temperatures and Pressures 
existing at the Base of Sun-spots. — Prof. E. A. Milne: Preliminary 
Note on the Structure of Sun-spots.— Dr. W. J, S. Lockyer : Mono- 
chromatic Images of the Orion Nebula.— B. Lindblad : Velocity 
Ellipsoid, Galactic Rotation, and the Dimensions of the Stellar System. 
— J. G. Hagen : On W. Herschel’s Nebulosity V 84=N.G.C. 1990.— 
M. A. Blagg: Discussion of Observations on Three Long -Period 
Variables made by A. N. Brown: No. 2, V Cassiopeise, 1909-1929 
January. 

Royal Society of Medicine (Ophthalmology Section) (at Guy’s 
Hospital), at 5.— Clinical Meeting. 

Royal College of Surgeons of England, at 5.— Sir Frank Colyer : 
Demonstration of J ohn Hunter’s Specimens of the Teeth. 

Physical Society (at Imperial College of Science and Technology), at 5, 
— J. Harvey : A Harmonic Analyser.— R, A. Fereflay : A Method of 
Comparing Small Magnetic Susceptibilities.— Dr. H. T. Flint : The 
Masses of the Proton and Electron.— Dr. Ezer Griffiths : Exhibition of 
Lantern Slides in Connexion with his Recent Visit to New Zealand. 

Royal Society OF Medicine (Clinical Section), at 5.30. 
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Institution of Engineering Inspection (at Royal Society of Arts), at 
5.30.— J. J. O’Neal: Deep Well Pumps. 

Malacological Society of London (atLirmean Society), at 6.— A. S. 
Kennard, A. E. Salisbury, and B. B. Woodward : On the Types of 
Lamarck’s Genera of Shells selected by J. G, Children, with Notes. 

Town Planning Institute (at Caxton Hall), at 6.— Capt. B. S. Townroe : 
Town Planning and the Man in the Street. 

Society of Chemical Industry (Glasgow Section) (Annual Business 
Meeting), at 6.45. 

Institution of Mechanical Engineers (Informal Meeting), at 7.— Ex- 
hibition of Industrial Kinernatograph Films. 

Manchester Association of Engineers (at Engineers’ Club, Man- 
chester), at 7.15.— H. C. Armitage: Machine Tools from the Manu- 
facturing Users’ Point of View. 

New Education Fellowship (at Livingstone Hall, S.W.l), at 7.30.— 

G. H. Widdows : Open-Air Schools for all. 

Junior Inustitotion of Engineers, at 7. 30. — W. A. Sallis : x\n outline 
of Siemen’s No. 50 Telephone Switching equipment. 

Institute of Metals (Sheffield Local Section) (at Sheffield University), 
at 7.30.— A. G, Lobley : Electric Heat-Treatment Furnaces. 

Oil and Colour Chemists’ Association (at 30 Russell Square), at 7.30,— 
The Protection of Ironwork on Buildings. 

Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hal , Manchester), at 7.30.— Members’ Evening. 

Royal Institution of Great Britain, at 9. — Prof. G. Elliot Smith : 
New Light on Vision. 

Institute of Eubber Technologists (at Manchester Cafe, Ltd., Man- 
chester).— G. F. Thomson : Colours used in the Rubber Industry. 

SATURDAY, March 15. 

Physiological Society (Annual General Meeting) (in Departrnent of 
Physiology and Biochemistry, University College), at 3. — Prof. A. V. 
Hill: The'stateof Water in Muscle.— M. G. Eggieton and P. Eggleton : 
The Creatine Content of Resting and Fatigued Sartorius Muscles_ of 
the Frog.— O. Meyerhof and F. Lipmann : Change of j/H during 
Activity of Muscle, — F. J. W. Houghton : The Rate of Penetration of 
Oxygen into the Red Blood Corpuscle.— H. E. Magee and E. Reid : 
Diffusion of Phosphates through Surviving Intestine.— Margaret Hill 
and Dr. A. S. Parkes : (a) Ovulation Induced in the Hypophy- 
seetornised Rabbit by Anterior Lobe Extract.s ; (6) Effects of Anterior 
Pituitary Preparations on the Ancestrous Ferret. — J. H. Burn and 

H. W. Ling: Ketonuria on Fat Diet (a) after Injections of Pituitary 
(Anterior Lobe) Extract; (b) during Pregnancy.— H. P. Gilding: The 
Relation of the Central Nervous System to a Local Cutaneous 
Isclueraia in Animals.-^Dr. F. R. Winton : The Eff’ects of Increases of 
Ureter and Venous Pressures on the Composition of the Urine. — Ruth 
Verney : The Osmotic Pressure of Plasma Proteins in the Presence of 
Caffeine.— Marion O. P. Wiltshire: The Effect of Amino- Acids on the 
Rate of Oxidation of Adrenaline.— R. Granit: Interaction between 
Distant Areas in the Human Eye.— Deumnstrations Prof. A. V. 
HiU : The Measurement of the Depression of Vapour Pressure in an 
Aqueous Solution.— W. Hartree: (a) Rapid Sensitive Muscle Thermo- 
piles : (6) Records showing Relaxation Heat.— Dr. A. S. Parkes and 
Margaret Hill : Experiments on the Relation between the Anterior 
Pituitary Body and the Gonads.— Dr. D. T. Harris : A Photoelectric 
Colorimeter. — H. P. Gilding : A Method for Demonstrating the 
Localised Distribution of Vasoconstrictor Nerves.— R. T. Grant: 
Arterio-venou.s Anastomoses in the Rabbit’s Ear. — F. R. Miller: A 
Decerebration Clamp.— W. A. M. Smart, G. G. Wilson, and F. Campbell 
Smith: A Photoelectric Hamioglobinometer.— J. H. Shaxby : Simple 
Methods of Demonstrating Visual Adaptation.— Dr. E. D. Adrian and 
B. H. C. Matthews: Apparatus for Demonstrating Action Current 
Records.— E. W. H. Ellis : (a) Electric Recording Drum ; (b) Spiral 
Recording Drum ; (c) Improved Gas Smoking Burner : (d) Syringe 
Signal. — Mary Pickford and Dr. E, B. Verney : Exteriorised Ureters in 
the Dog.— Dr. F, R. Winton : Methods and Models for the Analysis of 
Tonu.s in Unstriated Muscle. — L. E, Bayliss and the late A. R. Fee : 
(a) An Automatic Pump-Control, and Flow-Recorder ; (5) The Rein 
‘ Thermo-Stromuhr ’. — P. Eggleton: Micro-chemical Apparatus for 
Lactic Acid and Nitrogen Determination. —A. V. Horton and P. 
Eggleton : An Isometric Lever. 

Royal Institution of Great Britain, at 3.— Sir Ernest Rutherford : 
Atomic Nuclei and their Structure (2). 

Royal Irish Academy (Dublin). 

MONDAY, March 17. 

Royal Society, Edinburgh, at 4.30.— F. Walker: The Doleritic Isles of 
the North Minch.— W. J. McCallien and R. B. Anderson : The Carbon- 
iferous Sediments of Kintyre. — W. J. McCallien : A Contribution to 
the Geology of North-Eastern Antrim : being an Introduction to the 
Correlation of the Dalradian Rocks of Scotland and Ireland.— Lt. -Col. 
L. M. Davies : The Genus Dictyoconns and its Allies : A Review of the 
Group, together witli a Description' of Three New Species from the 
Lower Eocene Beds of Northern Baludiistan. — D, F. Martyn : On a 
New Method of Measurement of Minute Alternating Currents. 

Victoria Institute (at Central Buildings, Westminster), at 4.30.— Rev. 
G. Gardner : How far do the Apologetics of Bacon, Butler, and Paley 
hold good for Present Use ? 

Royal College of Surgeons of England, at 5.— C, E. Shattock : Demon- 
stration of Diverticula. 

King’s College Engineering Society, at 5.15. — H. Dormer : Haulage 
in Coal Mines. 

Bedson Club (at Armstrong College, Newcastle-upon-Tyne), at 6.30.— 
Dr. E. K. Rideal : Some New Properties of Uriimolecular Films 
(Bedson Lecture). 

Institution of Electrical Engineers (Informal Meeting), at 7. — A. F. 
Harmer and others : Discussion on High-Tension Substation Control 
Gear. 

Institution of Electrical Engineers (Mersey and North Wales (Liver- 
pool) Centre) (at Liverpool University), at 7. 

Institution of Mechanical Engineers (Gradiiates’ Section, London), 
at 7. — W. Taylor : Science in Works Management (Lecture). 
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Institution of Automobile Engineees (Glasgow Centre) (at Koyal 
Technical College, Glasgow), at 7.30.— H, R. Ricardo : Combustion in 
Diesel Engines. 

Bbadfobd Textile iSociETY (at Midland Hotel, Bradford), at 7.30. — 
J. H. C. Hodgson : International Co-operation in the Textile Trade. 
Huodeesfielo Textile Society (at Huddersfield Technical College), at 

7.30. — G. R. Carter : The Peculiar Economics of the Textile Industry. 
Royal Institute of Beitise Abchiteots, at S.30. 

Royal Aeronautical Society (Halton Branch). — Metal Construction 
■ of Aircraft. 

TUESDAY, March 18. 

Royal College of Physicians of London, at 5. — Dr. H. Hunter : The 
Significance to Clinical Medicine of Studies in Calcium and Phosphorus 
Metabolism (Goulstonian Lecture). 

Royal Institution of Great Britain, at 5.15. — Dr. C. Singer: The 
Passage from Medhcval to Modern Science (2) : The Science of the 
Renaissance. 

Mineralogical Society, at 5.30. — Prof. W. L. Bragg : The Structure of 
Silicates (hecture). 

Royal Society of Medicine, at 5.30.— General Meeting. 

Zoological Society of London, at 5.30. — Col. A. E. Hamerton : Report 
on the Deaths occurring in the Society’s Gardens during the Year 1929. 
— Di\ H, F. Barnes : On some Factors Governing the Emergence of 
Gall Midges (CeeidomyidU} : Diptera) — G. Dollman : On Mammals 
obtained by Mr. Shaw Mayer in New Guinea, and presented to the 
British Museum by Mr. J. Spedan Lewis.— G. E. Hutchinson : Report 
on Notonectidcei Fleidce, and Corozidm (Hemiptera-Heteroptera) collected 
during Mr. Oiner- Cooper’s Expedition to Abys.sinia. — A. Stanley 
Hirst : On .some New Australian Aeari (Trombidiidm, Anystidte, and 
Gamasidan). 

Institution of Electrical Engineers (Ijondon Students’ Section), at 
6.15.— D. J. Watkins : Electric Locomotives. 

London Natural History Society (at Winchester House, B.C.), at 

6.30. — Dr. A. Thomson : The Pecten of the Bird’s Eye. 

Television Society (Annual General Meeting) (at University College), 
at 6.30.— Sir Ambrose Fleming: The Relation of Governments to 
Invention (Presidential Address). ’ 

Institution of Elegtbical Engineers (North-Western Centre) (at 
Engineers’ Club, Manchester), at 7. — H. W. Taylor : Voltage Control 
of Large Alternators. 

Illuminating Engineering Society, at 7. — The Lighting of a Large 
Liner. 

Institution of Heating and Ventilating Engineers (Associate Members’ 
and Gradiuates’ Section — Manchester and District Branch) (at Milton 
Hall, Manchester), at 7. 

Institute of Metals (Birmingham Local Section) (at Chamber of Com- 
merce, Birmingham), at7.— W. R. Barclay: Nickel-Chromium Alloys. 
Royal Photographic Soctf.tv of Great Britain (Kinematograph Group 
—Annual General Meeting), at 7.— A. Kossowsky : Modern Methods of 
Sound Reproduction in Kinematography. 

Institution of Automobile Engineers (Wolverhampton Centre) (at 
Engineering and Scientific Club, Wolverhampton), at 7.30. — Capt. J. S. 
Irving : Problems Encountered in the Design of the Goldm Arrow. 
Institute of Metals (North-East Coast Local Section) (at Armstrong 
College, Newcastle-upon-Tyne), at 7.30.— Annual General Meeting. 
Institute of Chemistry (Edinburgh and East of Scotland Section) 
(jointly with Society of Chemical Industry —Edinburgh and East of 
Scotland Section) (at 36 York Place, Edinburgh), at 8.— Prof. S. A. 
Smith : Poisoning and Disease in Industry. 

Royal Society of Medicine (Pathology Section), at S.— Annual General 
Meeting. 

WEDNESDAY, March 19. 

Society op Glass Technology (at Talbot Hotel, Stourbridge), at 2. — 
G. V. Evers : Notes on the Manufacture of Refractory Materials in 
America.— Di*. J. H. Partridge and H. C. Biggs : Glasshouse Refractories. 

A Study of Corrosion Resisting Properties. — L. C. Gough : Some Practi- 
cal Results with Sillimanite for Glasshouse Refractories. 

Royal Statistical Society (at Royal Society of Arts), at 5.15. 

Overhead Lines Association (at Institution of Electrical Engineers), at 

5.30. — Dr. Eekstrom ; Comparative Costs of Overhead and U^erground 
Transmission Lines. 

Institution of Automobile Engineers (Leeds Centre) (at Metropole 
Hotel, Leeds), at 7.15. — W. L. Morgan: Organisatibh of Public-Service 
Motor Vehicle Repair and Maintenance Systems. 

Institution of Locomotive Engineers (Birmingham Centre) (at Chamber 
of Commerce, Birmingham), at 7.15.— W. Kay: Mineral Oils and 
Lubrication. 

Society of Chemical Industry (Nottingham Section) (at University 
College, Nottingham), at 7.30.— Dr. H. Levinstein: Some Derivatives 
of Cellulose and their Industrial Application (Lecture). 

Royal Meteorological Society, at 7. 30.— Dr, H. Lapworth : Meteoro- 
logy and Water Supply (G. J. Symons Memorial Lecture). 

Royal Society of Arts, at 8.— Mrs. Arundell Esdaile: The Portrait in 
Later Monumental Sculpture, 

Folk-Lore Society (at University College), at S.— Mrs. R. Aitken ; Saint 
Dominie of the Road and the Cock that croived in the Dish. 

St. Paul’s BccLEsroLOGiOAL Society (Annual Meeting) (at Royal Institute 
of British Architects), at S.— At 8.30.— H. W. Fincham : Ely. 

Royal Microscopical Society, at 8.— J. B. Barnard: Resolution and 
Visibility in Medical Microscopy (postponed Presidential Address). 

Royal Aeronautical Society (Yeovil Branch).— Major C. J. Stewart: 

High Altitude Equipment for Aircraft. 

Royal Aeronautical Society (Coventry Branch).— Wing-Comdr. T. R. 

Cave-Browne-Cave : The New Airships Machinery. 

Institution OF Electrical Engineers (Sheffield Sub-Centre), 

TNURSDAY, Maucb 20. 

Royal Society, at 430.— Discussion on Catalytic Reactions at High 
Pressures, to be opened by Prof. G. T. Morgan, followed probably by 
M. P. Applebey, Prof. W. A. Bone, Prof, H. B, Dixon, Prof- F. G. 
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Donnan, Dr, F. A. Freeth, S. J. Green, C. N. Hinsheiwood, E. J. 
Lush, Col. Pollitt, Dr. E. K. Rideal, Dr. R. E. Slade, and Prof. B. V. 
Wheeler. 

Linnean Society, at 5. — Dr. C. Tate Regan : A Ceratioid Fish (Caulo’ 
phryne polynema, sp. n.), Female with Male, from off Madeira. — Lt.-Col. 
J. Stephenson : An Oligoclucte Worm Parasitic in Frogs of the Genus 
Fhrynomems . — Capt. F. Kingdon Ward : Mishrai Hills and Assam. 

Royal Society of Medicine (Dermatology and Medicine Sections), at 5.— 
Discussion on The Therapeutic Value of Gold Compounds, Sanocrysin, 
etc. 

King’s College Engineering Society, at 5.15.— S. B. Thomas : Motoring ; 
Its Progress in the Last Thirty Years. 

Royal Institution of Great Britain, at 5.15.— J. B. S. Haldane : Some 
Problems of Genetics. 

Institution of Electrical Engineers, at 6.— Dr. B. Leggett: The 
Medical and Surgical Applications of Electricity. 

Society of Chemical Industry (Birmingham and Midland Section) 
(Annual Meeting) (at Chamber of Commerce, Birmingham), at 6.30.— 
At 7.— Dr. W. R. Ormandy : A Wood Distillation Factory in Jugo Slayia. 

Institution" of Electrical Engineers (Hampshire Sub-Centre) (ac 
University College, Southampton), at 7. 

Institution of Electrical Engineers (Irish Centre— Dublin) (at Trinity 
College, Dublin), at 7.45.— W. J. Girvan : The Practical Application 
of the Principles underlying the Equitable and Profitable Sale of 
Electrical Energy. 

Chemical Society, at 8.— Prof. C. K. Ingold : The Mechanism of and 
Constitutional Factors Controlling the Hydrolysis of Carboxylic 
Esters. Part 1. The . Constitutional Significance of Hydrolytic 
Stability Maxima. — Miss C. M. Groocock, Prof. C. K. Ingold, and A. 
Jackson : The Mechanism of and Constitutional Factors Controlling 
the Hydrolysis of Carboxylic Esters. Part II. Hydrolytic Stability 
Maxima of some Glyceric Esters. 

Royal Society of Tropical Medicine and Hygiene (Laboratory Meet- 
ing) (at Royal Army Medical College, Millbank), at 8.15, — Demonstra- 
tions by Dr. S. Adler, Sir Aldo Castellani, Col. A. C. H. Gray, Dr. 
0. A. Hoare, Lt.-Col. S. P. James, Dr. W. James, C. MacHattie and 
Major G. B. Chadwick, J. F. Marshall. 

British Institute of Radiology, at 8.30. 


FRIDAY, March 21. 

British Institute of Radiology, at 5.— Discussion on Radiology in 
Chest Diseases. 

Royal College of Surgeons of England, at 5.— Sir Frank Colyer: 
Demonstration of Specimens illustrating Dento-alveolar Abscess and 
Dental Cyst. 

Institution of Mechanical Engineers, at 6.— W. Nithsdale: The 
Design and Results of a 600 lb. per sq. in. Boiler Installation. 
North-East Coast Institution of Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at (>.— Sir Westcott Abell: 
Direct Flooding Calculations. 

Institute of Marine Engineers, at 6.30.— Annual General Meeting. 
Royal Photographic Society of Great Britain (Pictorial Group— 
Informal Meeting), at 7. 

Institution of Electrical Engineers (North-Eastern Students’ Section) 
(at Armstrong College, Newcastle-upon-Tyne), at 7.15.— J, Bennett and 
O. A. Chrisp ; A Survey of Switch and Control Arrangements with 
Examples of Modern Practice. 

Junior Institution of Engineers (Informal Meeting), at 7.30.— M. V. 
Hurst : Surface Combustion. 

Royal Institution of Great Britain, at 9.— Seton Gordon : Sea Birds 
and Seals. 

Society of Dyers and Colourists (Manchester Section) (at Manchester). 
—Short Papers. 

SATURDAY, March 22. 

Mathematical Association (London Branch) (at Bedford College), at 3. — 
C. L. Beaven and others : Discussion : Are we sati.stied with the 
Present Syllabus in Mathematics for the General School Certificate ? 
Royal Institution of Git.EAT Britain, at 3.— Sir Ernest Rutherford : 
Atomic Nuclei and their Structure. 


PUBLIC LECTUHES. 

SATURDAY, March Uk 

Horniman Museum (Forest Hill), at 3.30.— H. N. Milligan : Monsters 
of the Deep. 

MONDAY, March 17. 

London School of Economics, at 5.— Prof. E. Lederer : Social Develop- 
ment in Germany during the last Ten Years. (Succeeding Lectures on 
Mar. 19 and 20.) 

University College Hospital Medical School, at 5.— Prof. E. B. 
Verney: The Reserve Forces of the Kidney (Sydney Ringer Memorial 
Lecture). 

University of Leeds, at 8.— Prof. P. N. Miliukov: The Past in the 
Present in Russia. 

WEDNESDAY, March 10.. . 

King’s College, at 5.30.— Prof. J. Maritain : Science ot Philosophic 
d’apres les Principes du Realisme Critique. 


THURSDAY, March 20. 

Institution of Mechanical Engineers, at S.— Dr. Margaret Pishenden : 
The Outlook for Smokeless Heating (Chadwick Lecture). 

SATURDAY, March 22. 

Horniman Museum (Forest Hill), at 3.30.— M. A. Phillips : Pond Life. 
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Progressive Physics. 

T he conception of segregation and integration. 

put forward by Herbert Spencer in liis “.First 
Principles seems to be illustrated by changes in 
the character of^ the correspondence columns of 
Nature in recent years. During the War, and 
even before, few communications to these columns 
were published from scientific workers outside 
Great Britain ; the process of segregation tended 
to collect them around separate geographical 
centres. Since then, however, the international 
outlook of science has begun to reassert itself, and 
investigators everywhere desire to make their 
methods or results as widely known as possible. 
Early publication serves a useful purpose, not only 
as a preliminary announcement of work to be 
described more fully later in a special journal or 
before a scientific society, but may also save other 
investigators from devoting time to a piece of re- 
search work which is being carried on elsewhere. 

This function of the correspondence columns 
of Nature has become increasingly important 
since what Prof. Smithells has called ‘ eiectronomy ’ 
became a branch of physical science, and stimu- 
lated active work in a wide and fertile field of 
mathematical and experimental inquiry. At the 
present time, more attention is devoted to ex- 
plorations of this field than to any other scientific 
region ; and this activity is reflected in our 
correspondence columns as it is in the Proceedings 
of the Royal Society, Nature is, however, an 
international journal of science, and communica- 
tions for publication as ' Letters to the Editor ’ 
come from many countries. 

An accumulation of such correspondence is 
relieved to a slight extent this week by the pub- 
lication of a Supplement containing a number of 
letters on atomic physics and related subjects. The 
variety and intricacy of the subjects dealt with in 
these letters illustrate most forcibly the difficulty 
inevitably encountered by any physicist who at- 
tempts to keep himself familiar with even the barest 
outlines of work being carried on outside his own 
special branches, and pari passu, the problem in 
selection of material which confronts teachers of 
the more advanced portions of the subject. 

The value of the critical accounts of current 
research wffiich appear from time to time in the 
Physikalische Zeitschrift, the new Physical Revieu) 
Supplement, and other journals, and in the small 
monographs now being published in Great Britain 
as well as in Germany and France, cannot be 
overstated, -whilst Prof. Sommerfeld’s “ Wellen- 
mechanischer Erg tozungsband ”, probably in as 
wide use as his classical “ Atombau and Spek- 
trallinien ”, ofiers the wave-mechanics as a useful 
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tool and mode of expression of results to those 
whose interests are primarily experimental. At 
the same time, the theoretical equipment which is 
essential for a full appreciation of the implications 
of the new mechanics is so heavy that the active 
co-operation of a trained mathematician is as 
necessary in much laboratory work as the services 
of a glass-blower and mechanic. 

There is at least one important branch which 
does not happen to be represented in the supple- 
ment, namely, that concerned wdth the line spectra 
of atoms. Hund’s theory of spectra, which per- 
mits of the prediction of the exact t3q)es of spectral 
terms that will result from any configuration of 
the electrons of an atom, has already led to such 
great advances in the analysis of complicated 
spectra that the analysis of all line spectra now 
appears to be only a question of time. There are 
still notable gaps, particularly in connexion with 
extreme ultra-violet spectra and the spectra of the 
rare earths, but these no longer offer the seemingly 
insuperable barriers they once presented. It must 
be remembered, too, that Hund’s theory correlates 
the terms of spectra wdth the discrete energy states 
of the atoms in far more detail than in the parent 
theories of Bohr and Sommerfeld, so that, for ex- 
ample, H. N. EusselFs analysis of the arc spectrum 
of titanium is in effect a statement of the individual 
energies of hundreds of known configurations of 
neutral titanium atoms, and gives these energies 
with the high precision of spectroscopy. 

This subject still offers a wide field for experi- 
mental research, as does the problem of the inten- 
sities of lines, of particular importance in astro- 
physics in view of the wealth of material offered 
by stellar spectra. The origin of the lines of the 
coronal spectrum of the sun has still, however, to 
be estabhshed, and the ‘ forbidden ’ lines of oxygen, 
nitrogen, and iron found in some stars and nebulse 
have still to be produced in the laboratory. 

Band spectra continue to attract much attention, 
and here again Prof. Hund has been largely instru- 
mental in placing the theory of molecules on a sound 
basis. The fortunate fact that Raman spectra can 
be obtained without extraordinary difficulty is also 
leading to the accumulation of much valuable 
information about the properties of molecules — 
there are no less than five communications on this 
subject in our Supplement ; and it is perhaps not 
looking too far ahead to envisage a time when an 
enumeration of the infra-red frequencies of a new 
compound will be regarded as necessary to its 
description as melting-point and crystal structure. 

The extent to which experimental research has 
been fostered during the last decade by the large 
commercial laboratories, in particular by those 
interested in the production of lamps and wdreless 
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apparatus, has still perhaps to be appreciated fully. 
Quite apart from the w^ork done directly by these 
bodies, which includes such important contributions 
to pure science as Davisson and Germer’s wwk on 
the diffraction of electron weaves and Langmuir’s 
investigations of the properties of highly ionised 
gases, a high standard for manipulation has been 
created, the necessity for which arises from such 
facts as the making or marring of the electron- 
emitting properties of a filament by a layer of 
impurity on the surface one atom thick. The 
widespread use of diffusion pumps, the less general, 
but highly desirable use of induction furnaces for 
degassing metals in vacuo, and the introduction of 
new types of glass for containing vessels have come 
largely from their example and pioneer w'-ork. 

In one respect, how^ever, the activities of the 
commercial laboratories and other non-academic 
establishments are a little disquieting. As Prof. 
Andrade has pointed out, tw^enty-five or thirty 
years ago the young man wfio w^anted to devote 
his life to experiment turned automatically to the 
universities ; now, if he wants to earn a living, 
he turns, almost automatically, away from them 
{Journal of Scientific Instruments, February 1930, 
p . 49) . It is highly probable th at the universities will 
nevertheless continue to be the home of theoretical 
physics, and it may be questioned if this partial 
divorce of the two main branches of the subject 
will be for the ultimate good of either. 


Problems of Plant Physiolog-y. 

Growth and Tropic Movements of Plants. By Sir 
Jagadis Chunder Bose. Pp. xxix+447. (Lon- 
don, New York and Toronto : Longmans, Green 
and Co., Ltd., 1929.) 21^. net. 

O N examining the prolific pubhcations of Sir 
Jagadis Chunder Bose, concerning various 
plant physiological phenomena, one is inevitably 
impressed by the unique style wfiich he adopts in 
attacking the various problems with wdiich he has 
dealt. His methods are often stupendous in their 
departure from orthodoxy (for which, maybe, he is 
to be congratulated), in experimental accuracy, and 
in the forethought for possible experimental error. 
His results, too, have often astounded many of his 
contemporary workers ; but their value, unfor- 
tunately, is too often uncertain, through his being 
rather precipitate in drawing his conclusions. 

Such a generalised opinion of his works is scarcely 
changed by this publication, “ Growdh and Tropic 
Movements of Plants ”, his latest work. Yet, 
whatever one may feel about the value of the bulk 
of this author’s work from a purely physiological 
point of view, one must admit its value in other 
ways. There probably are very few'' plant physio- 
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logists who liave attacked bo many controversial 
problems in such an original manner. This, at 
any rate, stimulates thought and criticism in 
others, -which is all to the common good. Such 
ihay be said of nearly all Bose’s work, and especially 
of his well-knowm exploits into the mysteries of 
plant responses and the ascent of sap in plants. 

In this new series of investigations, Bose has 
certainly maintained his reputation as an original 
worker along unusual lines.. His methods are 
exclusively his own, and in an admirable fashion 
does he go on, not from where a previous worker 
left off, but in a manner peculiar to himself. In 
this work on growth and tropisms, the experimental 
method is, in general, brilliant ; if not for its accur- 
acy, then for its originality. But these pheno- 
mena, like all others, demand an ultimate exposi- 
tion of the truth. This can never be cloaked, as an 
ideal, however enthusiastic one might become over 
a certain theory. One feels, therefore, to do this, 
we should strive for it in as simple a way as possible. 
Simplicity, so far as it can be indulged, is alw’ays the 
more desirable, so long as it maintains a practicably 
natural state of affairs, and this is possibly where 
Bose still remains at fault, for his experimental 
methods are usually far too complex in construction. 

In striving to give weight to his convictions, 
Bose — broad-minded as he is in his outlook on 
science (the science of the universe, as he calls it 
elsewhere) — misses the mark very badly in his un- 
fortunate exclusiveness where the work of others 
is concerned. Correlation of results of different 
workers is not only helpful to the student, but 
also is it essential, if such results are to carry any 
degree of conviction. This exclusive attitude of 
Bose, this failure to emphasise contrasts and com- 
parisons with the work of others, has been exemph- 
fied so often as sometimes to prove exasperating; 
and such aloofness is demonstrated here again. 

The majority of the methods involved in this 
new series of investigations are similar to the pre- 
vious ones adopted by the author, in that the 
plant is made to record its own autograph. Yet 
one or two are worthy of special note. 

Several new methods are described for the 
measurement of growth in plants. The author’s 
criticism against the orthodox type of instrument, 
the auxamometer, is that an undesirable length of 
time is necessary before any appreciable result can 
be obtained. The auxanometer, in any case, is of 
little use, except for demonstration purposes, and 
such criticism is so clear as to be unnecessary. 
However, the new apparatus is undoubtedly much 
more desirable than the auxanometer. 
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Bose’s high magnification creseograph is a splen- 
did piece of apparatus which obviates many of the 
usual errors. In it is used the optical lever, which 
the author introduced into experimental physio- 
logy several years ago. Much experimental error, 
such as tension due to levers, stretching of con- 
nexions and friction at the fulcrum, has been in- 
geniously eliminated. 

This creseograph is claimed to be highly sensi- 
tive, measuring a very small increase in growth, 
over an exceptionally small period of time. To 
quote an actual statement, Bose claims that this 
apparatus permits the record of growth elongation 
of 0*00005 mm. and a difference can be seen over an 
interval of 0*05 second. This is indeed sensitive 
as compared with methods which have been previ- 
ously at the disposal of the plant physiologist. 

In his studies of growth phenomena, Bose still 
maintains his conception of rhythmic pulsations in 
life processes. This is exemplified in his statement 
that growth is a pulsatory movement, being the 
resultant difference in each pulsation between 
elongation and recovery. This suggestion is a 
very plausible one, no doubt, but the experimental 
evidence obtained by the investigator appears to 
be considerably lacking in conviction. 

Two other methods of measuring growth are 
described in the book. One is termed the Method 
of Falling Weight ”, and the other the “ Method of 
the Inclined Plane Neither, however, seems to 
be so sensitive as the optical lever creseograph. In 
all three cases, the author takes change in linear 
dimension as an expression of growth. This, of 
course, cannot be accepted without reservation, 
yet, in spite of this and other drawbacks, the 
methods (and especially the first) might be used 
with advantage in any plant physiology laboratory, 
if only for demonstration purposes. 

Many studies on the effect of conditioning factors 
of growth are described. These, however, have 
produced few observations of paramount im- 
portance, and, on the whole, the results are rather 
disappointing. In these investigations, too, Bose 
betrays a definite determination to introduce new 
methods, to the exclusion of other already estab- 
lished ones, which may be better. This is clearly 
emphasised in his experiments on the effect of 
temperature, although his own method is perhaps 
better, for obtaining gradual changes in tempera- 
ture. Otherwise, a gas or electric thermostat 
would perhaps meet the case much more efficiently. 

In all this work on growth, surprisingly little has 
been brought forward of any value from the point 
of view of newness or possible revolution of ideas : 
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.that, we W'OiiM naturally look for, since our know- 
ledge of growdli plienoinena is so deplorably inade- 
quate at present. The first section of .the. book, 
therefore, apart from' one or t'wo methods which 
are decidedly well worthy of note, is disappointing. 

In the second part of his book, Bose has attacked 
the problems involved in plant tropisms. Here his 
investigations begin with the assumption that he is 
out to prove that the average physiologist is quite 
wrong in his conception of the various mechanisms 
involved in tropistic curvatures. Despite the 
many theories put forw’ard, the average thinker is 
quite prepared to admit that we know practically 
nothing of this section on plant life processes. Bose’s 
reference to the generalisation that shoots are posi- 
tively phototropic and roots are negatively photo- 
tropic, as being '' hasty ”, is quite unnecessary and 
ill-founded, since this generalisation has been re- 
jected for some time now. 

Bose’s methods of attacking these problems are 
very similar to the previous ones, and again, some 
might well be applied to demonstration experi- 
ments, although the author emphasises again their 
extreme sensitiveness. No new facts have been 
exposed, except perhaps that in all probability 
(although Bose states it dogmatically) the latent 
period may be much shorter than has been hitherto 
supposed. This is interesting and leads one to 
suggest that possibly, w^hen a still more sensitive 
recorder has been devised, it may be established 
that no appreciably latent period really exists. 

In his investigations on geotropism, carried on 
along similar lines, the author states that it is un- 
necessary to assume that geotropic reaction is 
really different in the root from that in the shoot. 
Although many theories, concerning either one or 
the other or both, have been put forward by various 
workers, nothing has been genuinely accepted, and 
this assumption certainly has not. His use of the 
term ‘ stimulus ’ and so forth involves a definite 
meaning for them, just as definite, so he states, 
as such terms in animal physiology. This is only 
natural, of course, in view of his conception of a 
plant nervous system ; but even now, in spite of 
his observations, it seems doubtful whether plant 
physiologists are justified in accepting these terms. 

Concerning the geoperceptive region, Bose makes 
some observations which, reactionary though they 
may be, might prove of considerable interest. By 
means of an electric probe (which we have met 
before in this author’s works), he has attempted to 
show (and has himself concluded) that such a region 
exists as a cylindrical layer, some distance below 
the surface of the organ. This layer, one assumes 
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from his statements, is not absolute, since it appar- 
ently merges insensibly, with declining excitability, 
from a maximum to a minimum nearer the surface 
and a minimum nearer the centre. Such an ob- 
servation may prove of value ; but one cannot help 
suspecting that the methods used and the results 
so far obtained make the whole conception very 
questionable at the moment. 

All irritabilities, according to Bose, should not be 
considered as separate phenomena, but rather as 
variants of a common one. This observation only 
voices the suspicions of many plant physiologists. 
It therefore is of little value, and especially since the 
experimental evidence brought out is insufficient 
to warrant this assumption, although it certainly 
does not tend in any other direction. 

The evidence, on the whole, in the latter half of 
the book is meagre and lacking in conviction. 
Much has been done which is of great interest 
from an experimental point of view ; but little new 
is there to evince any theoretical considerations. 
In fact, one might almost say that Bose could, 
with just as much confidence, have postulated his 
theories of tropisms from the few facts that have 
already been established by previous authors, with 
simpler methods. 

The w^'hole book may be described as a practical 
note-book — one written by a student with endless 
originality, perseverance, conception of method, 
and amazingly delicate technique ; but also with a 
tendency to misconstrue results and form precipi- 
tate conclusions. Nothing really new has been 
I added to our very scanty store of knowledge of 
these subjects — a little more detail perhaps — and 
much has been done which one feels might just as 
well have been left undone, at any rate, for the time 
being. We really know so little about natural 
phenomena and natural conditions, that to examine 
the effect of unnatural or artificial ones, as Bose all 
too frequently has done here, seems almost sacri- 
lege, at the moment. 

One might say that, instead of being content with 
a toy of simple proportions, Sir Jagadis has as- 
sembled one of more complicated parts and enor- 
mous dimensions. Thus, with enthusiasm has he 
spent much time with his ingenious contrivance 
and made it do all manner of wonderful things (per- 
haps with more exactitude than the simpler one, 
and, if- so, this is desirable) ; but it has done 
nothing new^ ; and, in such cases, there is always 
the risk of missing the wood for the trees, or, worse 
still, finding the wrong wood. Much more desirable 
would it be to get a greater mass of trustworthy 
facts and, coupling them with those obtained by 
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other workers, make more possible deductions, 
rather than to set out to impress an idea at all 
costs, which, after all, may be wrong. 

Until this is done (and one feels that we have not 
been helped to any appreciable extent by this 
latest work), we must perforce remain in the 
morass of scientific hypothesis, which is decidedly 
unsound where tropisms are concerned, until such 
time as we obtain the evidence necessary to our 
attaining a more substantial conception of the 
actual truth. L. J. F. Bbimble. 


Science in the Fifteenth Century. 

Science and Thought in the Fifteenth Century ; 
Studies in the History of Medicine and Surgery, 
Natural and Mathematical Science, Philosophy 
and Politics. By Lynn Thorndike. Pp. xiv + 
387 + 10 plates. (New York : Columbia Uni- 
versity Press ; London : Oxford University 
Press, 1929.) 24^. net. 

I T is most satisfactory to be able to record that 
the last few years have been marked by an 
ever-increasing output of literature dealing with 
the early history of the natural sciences, and the 
excellent advice of the Hebrew poet, 

‘‘ Let us now praise famous men ”, 
has been taken by many, who have thereby followed 
the good example of Natxjbe, which for several 
years past has made references from time to time to 
the achievements of bygone scientific worthies. In 
spite of absence of manuscripts and other first-hand 
documents in the United States, the same ends are 
being pursued by our friends across the water ; and 
by none with greater enthusiasm than by Prof. 
Ljmn Thorndike of Columbia University. His most 
recent book comprises a series of studies chosen to 
illustrate the thought and science of the fifteenth 
century, a period which is less well known than the 
earlier, and perhaps more fruitful, period of Boger 
Bacon, but which is also well worthy of iavestiga- 
tion. 

To place the subject in its proper light and 
atmosphere, the main characteristics of fourteenth 
century science are outlined in a useful intro- 
ductory chapter, which is calculated to astoiiish 
even those mechanical creatures of habit who, 
having “ stopped thinking and reading twenty 
years ago ”, repeat “ old slurs and disparaging 
generalisations at the expense of the middle ages”. 
Our author quotes many examples of the high 
culture and advanced thinking of scholars of the 
tweKth, thirteenth, and fourteenth centuries, such 
as Occam, Buridon, Albert of Saxony, and also 
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Nicolas Oresme, whose ideas concerning physics and 
astronomy were remarkable. By 1326, Richard of 
Wallingford, father of trigonometry, had brought 
measuring instruments and clocks to a marvellous 
state of perfection. Gunpowxler, the blast furnace, 
the mariner’s compass, and many other inventions, 
were all available for useful purposes : even so 
elaborate a surgical operation as rhinoplasty had 
been successfully accomplished. 

The status of medical practitioners in the fifteenth 
century is illustrated by early Italian disputations 
as to the relative importance of medicine and law, 
in which it is argued that the lawyers have attained 
to a higher social position than the doctors, because 
they do not soil themselves by plunging their hands 
into viscera, and so on. Is this, perhaps, the 
reason why the Royal Society includes so few 
surgeons among its fellows even at the present day ? 
But it may be that the science of medicine is still, as 
John of Arezzo suggested, “• under the rule of Mars 
and Scorpion . . . invidious, malevolent, plotting 
against and hating all others ’ ’ . Then appropriately 
follow chapters deahng with the surgery of Leonard 
of Bertipaglia ; an anonymous “ Practica Cirurgie ” 
assigned to John Braccia of Milan, or . to Peter of 
Tossignano who used to prescribe caustic water ; 
and lastly, an autopsy by Bernard Tornius, of which 
both the original text and a translation are printed. 
Among minor medical writings, one by John of 
Arezzo on poisonous mushrooms, their appearance, 
black, livid, or green when cut open; their being 
rendered harmless when cooked with wild pears ; 
and the symptoms of poisoning, and its cure by 
vomiting, have a perennial interest. 

In dealing with Nicholas of Cusa, Prof. Thorndike 
strikes a more controversial note, and points out 
that, at least so far as the astronomical system with 
which the name of Cusa is associated is concerned, it 
is probable that exaggerated praise has been meted 
out to him. For, so far from being an important 
precursor of Copernicus, Cusa scarcely carried his 
system beyond that of Ptolemy. All he appears to 
have said is that the earth has a movement, and its 
position varies a little in consequence. The work 
of Cusa’s protege, George von Peurbach,the Virgilian 
scholar and inventor of the geometer’s quadrate, is 
next discussed. He is remembered as the trans- 
lator of six books of the Almagest, but unfortunately 
his version, having been made breviorem hicidiorem- 
que than the original Greek, is a poor substitute 
for it. His reputation, like that of Regiomontanus, 
has received rather undue emphasis from modern 
German historical scholarship, whereas until recent 
years the. English, .French, Italian, and Spanish 
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niatiiematicians of the fourteenth and fifteenth 
centuries haTe been less studied and written about”. 

The Fremch arithmetic of Jehan Adam composed 
in 1475 concludes this section of the book. The 
remainder decals with treatises on politics, moral 
philosophy, and other matters, but many readers 
will take pleasure in being introduced to the '' De 
Constitutione mundi ”, by John Michael Albert of 
Carrara, the probable sources of wHose information 
are carefiilly traced by the author. 

We ow-e a debt of gratitude to Prof. Thorndike 
and to the Duiining Fund for this volume of mis- 
cellaneous studies now presented to us. 


Greenland. 

Greenland. Published by the Commission for the 
Direction of the Geological and Geographical In- 
vestigations in Greenland. Editors : Prof. M. 
Vahi, Vice-Admiral G. C. Amdrup, Dr. L. Bobe, 
Prof. Ad. S. Jensen. (Published at the Expense 
of the Carisherg Fund.) Vol. 2 : The Past and 
Present Population of Greenland. Pp. iv-f-415. 
(Copenhagen : C. A. Eeitzel ; London : Oxford 
University Press, 1928.) 35s. net. 

T he first volume of Greenland ” was reviewed 
in Natuee of Mar. 23, 1929. This, the 
second of the three volumes planned, deals ex- 
clusively with the past and present inhabitants. 
Of the six articles, three are concerned with 
Eskimo ethnology and archaeology, and three with 
the now extinct tenth century colonisation by 
Norsemen. 

Dr. Birket Smith provides a full and interesting 
account of the present-day Greenlanders, their dis- 
tribution, mode of life, and material culture. A 
contrast is made between the high -arctic t3^e at 
Etah (Sir John Ross’s Arctic Highlanders) and the 
subarctic kayak-using people farther south. The 
former can still be named Eskimo ; the latter are 
Greenlanders, half Eskimo, half European. They 
appear to have none of the disadvantages so often 
implied by the term ' half breed but on the other 
hand, with usages and habits modified by Danish 
influence, it can even be claimed that Greenlanders 
are in many ways superior to unmixed Eskimo 
stock. Their number at the present time is about 
14,000, compared with 6000 at the beginning of 
last century. Dr. Birket Smith’s description is the 
only full and accurate account of these people 
written since the publication of Dr. Rink’s '' Danish 
Greenland ” in 1877. 

Shorter articles deal with intellectual culture, and 
with Eskimo archeology . The latter, though brief, 
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is fairly exhaustive, little excavation having as yet 
been undertaken. The nature of the older (Thule) 
culture is explained. Eskimo origins and the lines 
of immigration are discussed ; from this it appears 
that the balance of evidence now is in favour of the 
view that north-east Greenland was peopled by 
way of the north, and that the track of the immi- 
grants lay so far north as lat. 83° N. 

The first of the articles on the Norse settlements 
is a general account by Finnur Jonsson based on 
historical records. This is follow^ed by a descrip- 
tion of the farm sites by Daniel Bruiin ; in this 
article reference is made particularly to the eco- 
nomic conditions considered likely at the time of the 
occupation. Finally, Dr. Norlund summarises the 
finds made at the Her jolf sues burial ground in 1921, 
wLen well-preserved clothing of fourteenth and 
fifteenth century type w^as found in ground now” 
permanently frozen. Dr. Norlund concludes that 
the colony died out as a result of the consequences 
of unsatisfactory diet, and that there was a com- 
plete absence of any intermingling with Eskimo. 
The view that there had been a setting-in of colder 
conditions is apparently not so confidently held. 
The three articles on the Norse settlements are brief 
accounts of a subject on wLicli lately a good deal 
has been written : they show that Danish writers 
at any rate have refrained from making the history 
of the old colonies in any way fictitious or unduly 
sensational. 

Both Eskimo and Norse sections of the book con- 
stitute most admirable accounts of the past history 
of Greenland and of the living conditions found 
there to-day. This book is definitely the authori- 
tative work on Greenland and Greenlanders. 
Apart from its being indispensable, it is exceed- 
ingly well wTitten and w'^ell produced. 

J. 'M. WoBDiE. , 


Our Bookshelf. 

Die Tierwelt der Word- mid Ostsee. Begrtindet von 
Grimpe und E, Wagler. Herausgegeben von 
G. Grimpe. Lieferung 15. Teil 9a : Aculifera, 
von H. J. Nierstrasz und H. Hoffmann * Tell 
11 f : Thalassohionte und thalassopMle 'Mpria- 
poda, von 0. Schubart ; Teil 121q^ : Pisces. 
Pp. 64+20 + 141 + 164. (Leipzig : Akademische 
Verlagsgesellschaft m.b.H., 1929.) 8-80 gold 

marks. 

With the fifteenth Lieferung^ (12 h 3) of this w'ork 
the portion dealing with the fishes ends, the ])resent 
part consisting of an appendix dealing chietiy with 
distribution. The fishes can now' be obtained in a 
separate volume entitled " Die Fisehe der Nord- 
und Ostsee In Part 9a (Aculifera), Drs. N. F. 
Nierstrasz and H. Hofi’mann give a good account 
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of the Aplacophora and of the Chitons. In Part 
Ilf (Thalassobionta and thalassophile Myriapoda), 
Dr. Otto Schnbart describes the maritime and sub- 
maritime Myriapods. There are a large number of 
the Apiacophora in this region, but although their 
anatomy is fairly well known, there is a lamentable 
gap in our knowledge of their development and life 
histories, the chief work on these having been done 
with species from elsewhere. The same may be 
said of the Placophora, although more is known of 
this group and the eggs of a few of our common 
forms have been seen. All the species are very 
clearly described and figured with details of the 
plates, so that identification should be easy, and the 
anatomy, biology, and distribution are fully dis- 
cussed. 

The large number of myriapods which are more 
or less marine is surprising. Most of these live on 
the shore between or above tidemarks, and they 
belong to several different groups. Dr. Schubart 
gives a very interesting account of these, especially 
with regard to their biology. Some of them can 
remain alive under water many days, although 
not so long in salt water as in fresh, and in no case 
is it a natural habitat. Damp, salty situations are 
by no means avoided, the chief localities being 
rocky and stony shores. The internal anatomy is 
barely touched upon, but much space is given to 
the distribution and ecology of the species. Most 
of the illustrations are original photographs or line 
drawings. 

A School Geometry.^ By A. Walker and G. P. 
McNicol. Part i (Books I. -III.). Pp. viii + 256. 
3s. 6d, Part 2 (Books IV. -VII.). Pp. vi + 251- 
492. 3s, 6d. Part 2, Section 1 (Books IV.-V.). 
Pp. vi-f 251-352. 2s. Part 2, Section 2 (Books 
VI. -VII.), Pp. vi + 351-480. 2s, (London, New 
York and Toronto : Longmans, Green and Co., 
Ltd., 1930.) 

This book is an improved version of the type of 
text-book on elementary geometry that began to 
appear about thirty years ago. It is carefully 
written and the supply of exercises is better than in 
some of the older books, but there is the traditional 
emphasis on ‘ bookwork ’ which seems somewhat 
out-of-date. When examination papers in geo- 
metry consisted half of Euclid’s propositions and 
half of riders demanding some real geometrical 
power, all that teachers could hope to do for their 
feebler pupils was to get them to understand enough ; 
about the subject to write out the propositions 
intelligently. Nowadays, what is demanded is 
some power of independent thought sufficient to 
answer simple questions which, though they can 
scarcely be called riders in the old sense, are de- 
finitely not bookwork. It is found possible to 
satisfy this demand save in very exceptional cases, 
and it can scarcely be doubted that the modern 
training is the more valuable. 

The process of learning propositions in a de- 
finite sequence, whether Euclid’s or some other, 
comes nowadays later in the geometry course, and 
is not generally regarded as the matter of primary 
importance. Therefore a text-book arranged like 
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this one, on traditional lines, is not probably the 
most convenient, especially for an inexperienced 
teacher who is perhaps doubtful about how the 
reading should be arranged. 

The printing and general arrangement of the book 
reflect the greatest credit on the printers and pub- 
lishers. A. E. 

Lecons sur les systemes d' equations aux derivees 
partielles. Par Prof, Maurice Janet. (Cahiers 
scientifiques, Fascicule 4.) Pp. viii + 125. (Paris : 
Gauthier- Villars et Cie, 1929.) 30 francs. 

PnoF. M. Janet has produced a valuable contribu- 
tion to the analytical theory of partial differential 
equations. It opens with a clearly written intro- 
duction in which are discussed the chief problems 
arising out of the general theory to be considered. 
Then follow two chapters on ‘‘ Calcul inverse de la 
derivation ”, existence theorems, and the linear 
partial equation of the second order in one unknown 
function. These chapters lead logically to the 
development of the most important part of the 
subject with which the book is concerned, namely, 
the reduction of any system of equations to the 
canonical system of Eiquier. The final chapter 
is devoted to systems in involution, in which an- 
other canonical form is considered. This is based 
upon M. Cartan’s development of the Pfaffian 
system. 

Numerous examples providing particular applica- 
tions of the general theory are given. Many of 
these are followed by interesting analytical notes. 
Finally, valuable notes upon convergence of series 
solutions and the characteristic multiplicity of 
systems, together with a bibliographic summary for 
further reading, are given as an appendix. 

Plane Trigonometry. By Prof. J. B. Eosenbach 
and Prof. E. A. Whitman. Pp. ix+216. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1929.) lOs, net. 

This is, in general, quite a well-written book, 
though, in some respects, on old lines. It covers 
elementary trigonometry to the logarithmic solution 
of triangles, and makes a good beginning by defining 
the functions of angles of any magnitude with the 
aid of co-ordinates. Circular measure is also 
developed early and used frequently throughout 
the text. If, however, it is deemed necessary to 
devote a section to the theory and practical use 
of logarithms, there seems no reason for deferring 
such to the last chapter, especially when logarithms 
are freely used from Chapter ii. onwards. The 
section on the linear equation a cos 6^+6 sin ^ = c is 
not wholly satisfactory. Greater emphasis should 
be laid on the introduction of irrelevant roots b,y 
squaring than is given in Ex. 2 on p. 108. The 
method of transforming to a quadratic in tan 
does not seem to be dealt with. 

There are plenty of good examples for which 
five-figure tables are required, but some of the 
calculations involved are unnecessarily heavy. The 
book is well printed, and answers to the examples 
are provided. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed bp his correspondents. IS! either 
can he tmdertaJce to return, nor to correspond with 
the writers of, rejected mamiscripts intended for this 
or any other part of Nature, No notice is taken 
of anony7nous comm/imicatiojis.'] 

The Ovary Stimuiating Hormone of the Placenta. 

The production of prematurity in young female 
rats and mice by Smith and Engle in America, and 
by Zondek and Aschheim in Germany, through the 
use of the anterior pituitary gland transplant or 
emulsion has afforded a great stimulus to further 
investigation of the hormonal control of gonadal 
activity. The latter investigators have demonstrated 
that effects somewhat similar to those following pitui- 
tary gland implantations can be elicited in immature 
rats and mice by extract of pregnancy urine which 
has been rendered cestrin-free. They have likewise 
shown decidua, placenta, the corpus luteum of preg- 
nancy, as well as pregnancy blood, to contain an 
ovary stimulatory hormone analogous to that of the 
anterior pituitary gland. 

Dr. B. P. Wiesner, of the University of Edinburgh, 
experimented extensively with extracts of the placenta 
by the use of sulphosalicylic acid. He is of the 
opinion that his own experiments have demonstrated 
the existence in placenta of two hormones, one of 
which he called ' Rho I. ’, which is oestrogenic in 
action, causing prematurity phenomena in rodents ; 
the other, ‘ Rho II.’, has a iuteinising action on the 
ovary and causes a state of pseudo -pregnancy (see 
Wiesner, Edin. Med. Jour., February 1930, p. 73). 

Dr. Wiesner visited my laboratory in September 
1929, and asked me to take up the problem of con- 
centration and purification of the ovarian stimulatory 
hormone of placenta which he has termed ‘ Rho I.’. 
The problem was, therefore, made a subject of special 
study in this laboratory, and the results of our 
investigations to date, which appear to be of great 
interest, may be summarised as follows : 

1. The placenta (human or ox) contains an ovary- 
stimulating hormone the injection of which into i 
immature rats and mice causes prematurity pheno- 
mena. (Confirming Zondek and Aschheim, and 
Wiesner.) 

2. The active principle has been obtained in a 
faction which is micro -crystalline in character. 
After repeated recrystallisations, 0*0015 -rngm. of 
such a fraction has been found to represent one rat 
unit. 

3. Active ■ extracts which have been rendered 
protein- and lipoid-free, as well as oestrin-free have 
been standardised in terms of rat units. The mani- 
festation of prematurity phenomena (confirmed by 
microscopic sections of ovary, uterus, and vagina) 
has been the basis of the biological test. 

4. Active extracts have been shoym to withstand 
in vitro digestion with pepsin and trypsin without 
appreciable loss of their physiological activity. 

5. It has been repeatedly demonstrated that potent 
extracts may be effective when administered by the 
oral route. The amount of extract, administered 
orally, required to produce definite stimulation of 
the immature ovary may be very little more than the 
effective subcutaneous dose. 

6. The effects of daily injections, over long periods, 
of active extracts have been studied in relation to 
the histology of the genital tract and also in, relation 
to pregnancy and lactation in the adult female rat. 

7. Immature female rats, as a rule, become cyclic 
following the induction of prematurity phenomena. 1 
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8. Several instances of normal mating have occurred 
in treated rats thirty -five to fifty days of age. 

9. Adult rats which have received two to ten rat 
units daily have manifested the normal cyclic changes, 
have been impregnated and produced litters of normal 
size at the normal gestation period, and have shown 
no impairment of lactation. Some of these rats are 
now in their third pregnancy since the injections 
began. 

10. Clinical trial of the placental extract in a 
selected group of cases of ovarian hypofiinction, with 
the collaboration of Dr. A. D. Campbell, has been 
productive of results which are most encouraging. 

This phase of our work at McGill University is now 
a subject of intensive study. With the co-operation 
of the staffs of the Royal Victoria and Montreal 
General Hospitals, the following types of cases are 
being studied : 

(a) Delayed puberty, (6) dysmenorrhoea, (c) 
amenorrhoea, [d) metropathia haemorrhagica, (e) 
menopause, (/) toxaemia of pregnancy, {g) certain 
neurological and psychiatric cases, (/i) thyroid dys- 
function. 

The extract, in licpiid form, is being administered 
by mouth. 

11. It is our opinion, in the light of experimental 
evidence, that the hormone of the placenta with which 
we are dealing is not identical with the anterior 
pituitary ovary stimulatory principle Rho I.’ of 
Wiesner). It is produced, we believe, by an active 
process in the placenta itself. Its physiological effects 
on rodents are suggestive of the all-or-nothing law. 
It will activate an immature or liyiDofunctioning 
ovary, but has little effect upon the normal organ, and 
no effect, on a castrated individual. 

If we are correct in this assumption, then one should 
be able to demonstrate that the diseased placenta 
produces less of the active principle. Assay experi- 
ments which are now being made on placenta, both 
normal and pathological, obtained at various periods 
of gestation, will do much to settle this point. 

J. B. OOLLIP. 

Biochemical Laboratory, 

McGill University, 

Montreal, Canada, Feb. 20. 


The Crystalline Style of the Mollusca and a 
Carnivorous Habit cannot Normally Co-exist. 

The crystalline style of the Lamellibranchs and 
many Gastropods consists of a gelatinous rod formed 
of protein of a globulin type. It would, therefore, be 
readily digested by any extracellular proteoelastic 
enzyme in the alimentary tract. Since the develop- 
ment of the carnivorous habit demands (with such 
rare exceptions as the one noted below) the presence 
of an enzyme capable of breaking down the fiesh of 
the prey into soluble polypeptides and amino acids 
(for example, in Coelenterates, Decapod Crustacea, 
and Cephalopods), it follows that a mollusc cannot 
normally both possess a style and be a carnivore. 

A brief survey of those molluscs which possess a 
style will emphasise this point. The style is universally 
present in Lamellibranchs. Here feeding is by ciliary 
mechanisms, the food being selected according to size 
only. There is no extracellular protease in the gut, 
the only extracellular enzyme being that set free^ by 
the dissolution in the stomach of the head of the style 
and that acts exclusively on starch and glycogen 
(Yonge ^). Zooplankton may survive passage through 
the gut. Minute particles of animal matter (for 
example, blood corpuscles from fish) may be ingested 
and digested by wandering phagocytes which pass 
through the gut wall into the lumen and thence back 
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into the tissues. More minute matter still may be 
digested intraeeilularly by the cells of the digestive 
diverticula. The principal food of Lamellibranchs is 
fine phytoplankton. 

In the Gastropods the style is present in a variety 
of genera (see Robson ^ and Mackintosh ^), but on 
examination these are seen to fall into two groups 
according to the mode of feeding. There are (1) those 
that have ciliary feeding mechanisms and (2) those 
that scrape their food with a radula. Examples of 
the first are provided by Crepidula, Calyptrcea, Capulus 
(Orton,^ Mackintosh, 3 Yonge®), Vermetus (which I 
have recently had the opportunity of examining on 
the Great Barrier Reef) and their allies among the 
Tsenioglossa, and the Thecosomatous Pteropods 
(Yonge among the Tectibranchs. In the latter case 
the gradual loss of the radula, jaws and ‘salivary’ 
glands handed down from carnivorous ancestors, in 
the series Cavolinia — Cyinhulia—Gleha, with a simul- 
taneous evolution of a more perfect ciliary feeding 
mechanism and of a small style (Meisenheimer 7), is 
especially striking. In the second class are included 
many ‘ scrapers ’ (Yonge of vegetable food, such as 
Patella in the Docoglossa, Fissurella in the Rhipido- 
glossa, and a variety of Tsenioglossa including Paludes- 
trina, Turritella, and Aporrhais (see Robson ^ and 
Mackintosh ^ for full list). Perhaps the best case is 
that of Lambis (Pterocera), which has a large firm 
style lying in a separate sac (Woodward ^), the animal 
feeding by means of a delicate radula on the softest 
of filamentous weeds. As I found in Australia, this 
animal has no extracellular protease in the gut, the 
‘ salivary ’ glands are absent or degenerate, and is 
so specialised a herbivore as even to possess a powerful 
extracellular cellulase. 

The details of my investigations on reef molluscs 
will be published in due course. 

Passing to typical carnivorous Gastropods, very 
different conditions are found. In Natica, Murex, 
Pterotrachea, and Pleurohranchma (Hirsch there 
are in all cases powerful proteases in the alimentary 
canal secreted by the ‘ salivary ’ glands and possibly 
also by the digestive gland in the first two, and by 
the latter alone in the last two. In Sycotypus (Mendel 
and Bradley the ‘ salivary ’ glands secrete a powerful 
protease, the secretion from the digestive gland being 
concerned only with the digestion of fats and carbo- 
hydrates. 

There is one exception which, to an unexpected 
degree, proves the rule. The Septibranchs (Yonge 
have lost the ciliary feeding mechanisms of the other 
Lamellibranchs and developed a muscular feeding 
mechanism operated by the movements of the septum 
which enables them to swallow dead or dying animal 
prey, such as small Crustaceans, Annelids, etc. The 
stomach has lost the sorting function it possesses in 
the other Lamellibranchs, has elongated, developed an 
interior horny lining and powerful circular and longi- 
tudinal muscles, and in this way become a crushing 
gizzard in which the prey is broken into fine fragments. 
The small style is apparently practically functionless. 
There is wo free protease in the alimentary tract, the 
food particles being conveyed through the exception- 
ally wide ducts into the tubules of the digestive 
diverticula, where they are digested intraeeilularly. 

In my first paper on My a (Yonge I attributed 
the dissolution of the style in the stomach to a secretion 
from the digestive diverticula of a protease. I have 
since had a number of opportunities of correcting this 
error ; the digestive diverticula of the Lamellibranchs 
do wo^ secrete. The style, as pointed out previously 
in these pages ( Yonge which consists of an ampho- 
teric protein, is solid at the low pH of its formation 
(4* 5 -5 *8 according to the species), but dissolves in the 
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less acid contents of the stomach, thereby releasing 
the enzyme and lowering the pH of the stomach 
contents to about the optimum conditions for the 
working of the enzyme (Yonge ®). Its disappearance 
in animals where the style-sac is in free communication 
with the intestine is due to unfavourable conditions 
causing a decrease in secretory activity which is no 
longer able to keep pace with the process of dis- 
solution. 

Summarising, it can be stated with confidence that 
the presence of a crystalline style in any mollusc is 
a certain indication that the animal in question 
possesses^ wo extracellular proteoclastic enzym.es and so 
cannot digest any but the very minute particles of 
protein matter which can be ingested intraeeilularly. 
Such an animal is, therefore, except where a powerful 
crushing gizzard is present as in the Septibranchs, a 
specialised herbivore. C. M, Yonge. 

Marine Biological Laboratory, 

Citadel Hill, Plymouth, 

Feb. 27. 

^ Yonge, Jour. Mar, Biol. Assoc., 14, 205 ; 1926. 

® Robson, Proc. Malac. Soc. Lond., 15, 41 ; 1922. 

^ Mackintosh, Quart. Jour. Micr. ScL, 69, 317 ; 1925. 

‘ Orton, Jour. Mar. Biol. Assoc., 9, 444 ; 1912. 

® Yonge, Jour. Mar. Biol. Assoc., 13, 9.38 ; 1925. 

« Yonge, Jour. JAnn. Soc. Bond., 36, 417 ; 1926. 

Meisenheimer, Wis-.'?. Ergehn. Tiefsee Exped. ‘ Valdivia', 9: 1905. 

• Yonge, Biol. Reviews, 3, 21 ; i928. 

® Woodward, Proc. Malac. Soc. Lond., 1, 143 ; 1894. 

“ Hirsch, Zool. Jahrb., Abt. Zool. u. Physiol., 35, 357 ; 1914, 

“ Mendel and Bradley, Amer. Jour. Physiol., 13, 17 ; 1905. 

Yonge, Phil. Trans. Roy. Soc. Bond. (B), 216, 221 ; 1928. 

Yonge, Brit. Jour. Exper. Biol., 1, 15 ; 1923. 

Yonge, Nature, 117, 691 ; 1926. 


Contamination by Dust Particles and 
Intensive Desiccation. 

As is stated by H. B. and M. Baker in their 1912 
article, it was a letter in regard to desiccated calomel 
that led them to study the effects of intensive desic- 
cation on boiling points and other physical properties 
of liquids, a field in which the many investigators who 
have since entered it have obtained results that are 
outstandingly discordant. In looking back at the 
work of Smith and Menzies, published in 1911, one 
can readily see that, in working with calomel, they 
were fortimate in being able to heat the substance to 
be desiccated for months at 115°, while the drying 
agent, in another portion of the same apparatus, 
could be kept at room temperature. But one can 
recall also a feature of the work that is not obvious, 
namely, that, by reason of the methods used, their 
dry system was presumably unusually free from 
contamination with atmospheric dust. Recent work 
in this laboratory has again brought to our attention 
the importance of atmospheric dust. 

One finds that salt hydrates show periods of 
induction, not only preceding the process of de- 
hydration, as was remarked by Faraday and has 
been since confirmed by many others, but also 
preceding the processes of rehydratioii and of de- 
liquescence. This has been best observed with 
crystals grown from a state of lower hydration by 
gain of water from the vapour phase. If such crystals 
are grown within a closed vessel, the conditions are 
favourable for the formation of a virgin surface, which 
refuses to be readily hydrated. 

Under suitable conditions the gain of water, once 
begun, proceeds with that change of rate through a 
maximiun which is characteristic of an autoeatalytic 
process. ^ This is in agreement with Langmuir’s 
hypothesis, which, for this case, would state that the 
addition reaction which transforms the lower to the 
higher hydrate takes place only in the region where 
both the solid phases are in contact. The presence 
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' of til© higher . hydrate ,, tiie function of which may 
possibly be lilled by other solids, isomorphous or 
othei^wise, furnished by dust, promotes the reaction. 
Dust may even furnish particles of salts that are 
deliquescent under the conditions of the experiment, 
thus making possible hydration of the salt studied 
by water in the liquid phase. One could not, there- 
fore, hope to observe, nor does one observe, the 
behaviour mentioned above if starting nuclei, furnished 
by dust, were thickly spread over the surfaces of the 
crystals of the lower hydrate. In such a case, the 
induction period would be lacking and the rate of 
reaction a steadily diminishing on© as the zone of 
inaction progressed, with diminishing area, toward 
the centres of the crystals ; and this has been the 
common observation in the past. The induction 
period observed, imder suitable conditions, prior to 
combination with w^ater, and the initial slowness of 
the process, may well explain the experimental 
findings reported in the literature concerning the un- 
expected inefficiency of such substances as anhydrous 
cupric sulphate or calcium oxide when used for the 
drying of gases. 

With reference to the effect of intensive desiccation 
on the boiling points of liquids, F. O. Rice has very 
properly considered the presence of dust as affecting 
superheating, although without illuminative result ; 
and he pointed out further that dust particles present, 
if they also must be dried, will delay the drying of a 
system containing a liquid. It may be added that 
certain substances contributed by dust particles may 
promote the changes under observation just as 
effectively as does w^ater itself. 

One should recall, also, the independent and con- 
cordant findings of Wolski and of Kenrick that 
ordinary distilled water contains about 20,000 motes 
per cubic centimetre. Other distilled liquids may be 
in like case. Moteless water shaken in ordinary ‘ clean ’ 
glass apparatus rapidly acquires many motes. Even 
dismissing from consideration the motes suspended in 
the liquid, one is able to bring forward additional 
reasons, beyond the mere sealing of capillaries, for 
timeously heating to the fusion point all glass apparatus 
designed for work on the effects of intensive desic- 
cation. For example, this fusion of the glass may 
flux and flx the loose scale that yields the motes, and 
will certainly enormously diminish the area of the 
quasi-porous internal surface of glass that has been 
cleaned and roughened by cleaning solution. Again, 
the fusion process may engulf and incorporate 
beneath a relatively plane glass surface dust j)articles 
of such ubiquitous salts as sodium chloride, as well 
as the ash of those organic particles which, in using 
Baker’s air current technique rather than the vacuum 
technique for drying apparatus, have been burned 
to ash. 

Fuller reports of studies of these matters will appear 
elsewhere. Alan W. 0. Menzies. 

Princeton University, 

New Jersey, U.S.A. 

Feb. II. 


The Green Flash in Southern California. 

Since my earlier letter on this subject (Nature, 
Aug. 4, 1928) was written, I have made many more 
observations of the flash at simset and many of the 
flash at sunrise. Most of the flashes at sunset have 
been seen from our former residence on a bilinear the 
old campus of the University, from our present resi- 
dence and the new campus itself in Westwood Hills, 
from the streets of Los Angeles, and from the beaches 
near Los Angeles, as the sun has set over the Santa 
Monica Mountains, Santa Catalina Island, the ocean, 
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or clouds lying low above the ocean or mountains. 
All but one of the flashes at sunrise have been seen 
from Westwood Hills as the sun has risen over the 
Baldwin Hills and other elevations east and south- 
east ; w^hile one of the most beautiful was seen from a 
peak on the eastern rim of Death Valley. 

The observations of these beautiful but variable 
phenomena have been very numerous. Usually no 
record has been kept ,* but in the 32 -day interval 
Aug. 20-Sept. 20, 1928, I witnessed the flash at sun- 
set 13 times ; and I am confident that I have since 
seen a greater number of sunset and sunrise flashes 
in an interval no greater. In the 32 days referred to, 
fogs and clouds interfered on 9 days ; the back- 
ground of sky was too bright on 3 days ; observations 
could not be made on 5 days, although it is practically 
certain that the flash would have been seen on some 
of these days if it could have been looked for ; and 
on 2 days the flash was not seen when conditions were 
judged favourable for its appearance. It is probable 
that the flash was seen also on one of the days men- 
tioned above as having too bright a sky. On this 
I occasion three observers in Tujunga watched the sun 
I set over the Verdugo Hills, which were too close and 
too high for satisfactory observation, and two out 
of the three reported that they saw the flash. On 
account of the numerous fogs and cloudy horizons at 
the beaches here, it is usually easier to get the flash 
over the mountains or hills than over the ocean, since 
the elevations are likely to be high enough to be out of 
the fog and low enough and remote enough to give 
sufficient dispersion. 

I have repeatedly witnessed the transition between 
the blue and the green of the flash, and also the yellow'- 
ish green of the upper portion of the sun which often 
precedes the flash at sunset and follows it at sunrise. 

Contrary to what appears to be the usual impres- 
sion, the green flash is at least as easy to observe when 
the sun is considerably reddened as when it is bright. 
I have sometimes been surprised that the sun could 
be so red and yet have sufficient green left to show 
the flash. The blue, of course, does not appear in 
such circumstances. 

Many of the observations referred to, including one 
of the most brilliant, have been over low-lying clouds. 
On one occasion I saw the sun flash green first over 
the top of a cloud, and then, a little later, through a 
hole in the cloud. 

On a number of occasions I have seen double flashes 
as the sun has set, first over a low-lying cloud and 
shortly afterward over the ocean beneath ; and on 
one occasion I witnessed what I believe to have been a 
triple flash, as follows : The sim first set over a low 
cloud and flashed green ; then it set over the sea 
beneath and flashed green ; and finally the light re- 
flected from the lower surface of the cloud to the sea 
turned green before it disappeared. 

S. J. Barnett. 

University of California at Los x4ngeles and 
California Institute of Technology, Feb. 3. 


Taxonomic Importance of the Terminal Seg- 
ments of Psychodid Larvae. 

Although in the last quarter of a century a con- 
siderable amoimt of advance has been made in various 
parts of the world towards the classification and 
morphology of the imago of the family PsychodidaL 
our systematic knowledge of the immature stages of 
the group is surprisingly scanty. This is perhaps due 
in the first place to the secluded nature of the breeding 
places of the members of this family, and secondly to 
the fact that, unless and until the complete life-history 
of each species is studied thoroughly in the laboratory. 
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one is not in a position to place an egg, a larva, or a 
pupa to a particular species. While engaged in the 
breeding of sandflies at the Kala-azar Research 
Laboratory of the Calcutta School of Tropical Medicine 
and Hygiene, I had an excellent opportunity of study- 
ing the immature stages and more especially the 
larvee of the species occurring locally. 

During a course of systematic study of the larvae 
bred from strains of known species, I found that the 
specific differences are prominently confined to the two 
terminal segments in the case of the genus Phlebo- 
tomus and only to the last segment in the case of the 
genus Psychoda. Owing to the semi- aquatic nature of 
environment adapted by Psychoda larvae, the terminal 
segment becomes modified into a tubular structure 
with the spiracular openings arranged at its tip ; 
specific variation was also observed in the case of the 
sclerites surrounding the anal pore. The Phlehotomus 
larvae, on the other hand, are remarkably terrestrial 
(with a series of pseudo -legs), and with the modification 
of the sclerites of the dorso-ventrally flattened terminal 
segment admirably adapted as an adjunct organ of 
locomotion in the larvae as well as a fixing structure 
for the pupae, the posterior pair of spiracles becomes 
shifted to the penultimate segment in the larvae. The 
structural modifications of the terminah segments of 
two genera and five species occurring locally have 
been studied by me and my classification is based on 
the variable nature of these structures. The following 
genera and species have been studied : Genus 
Psychoda ; Psychoda hengalensis Brun., Psychoda 
plumosa sp. nov. ; Genus Phlehotomus; Phlehotomus 
argentipes Ann. and Brim., Phlehotomus papatasii 
Scop., and Phlehotomus (habu) minutus Rond. 

A detailed work on this line is in progress and will 
be published elsewhere. 

S. Muker-ji 
(E ntomologist 
under the Indian 
Research Fund Association). 

Kala-azar Research Laboratory, 

Calcutta School of Tropical 
Medicine and Hygiene, 

Calcutta, Feb. 13. 


Integration of Sunlight in the Tropics. 

A PHOTO -ELECTROLYTIC method of integrating sim- 
light has been described by Atkins and Poole (Proc, 
Roy .Dub, jSoc.f voL 19, p. 159). The electric current 
in a photo-electric cell is proportional to the light 
falling on it, and the latter can be integrated over 
any period of time, by measuring electrolytically the 
total quantity of electricity that passes through a 
sensitive voltameter in series with the ceil. In 
Dublin, where this method of sunlight integration 
has been carried out, the average illumination for a 
bright sunny day in November was estimated as 
10,000 metre candles for ten hours. 

Using a modified form of the apparatus, which will 
be described elsewhere, similar investigations have 
been carried out by us in Rangoon. The observations 
were made during the early part of November, and 
it may be of interest, for comparison purposes, to 
record the results which have been obtained during 
one week, when the illumination from day to day 
was decidedly variable. With the apparatus employed 
a deposit of 8*81 x 10“^® gm. of copper corresponds to 
an average illumination of 500 m.c. for one second, 
and the light was integrated each day over a period 
■■of six hours. ' ■" ■' 

For blight sunny days, the copper deposited varied 
from 9*9 mgm. to 12*4 mgm., corresponding to an 
average illumination of about 250,000 to 325,000 m.c. 
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A day of variable sunlight gave a deposit of 4*9 mgm. 
corresponding to an average illumination of 125,000 
m.c., whilst the illumination on a particularly dull 
day was about 60,000 m.c. 

In the British Isles an average of 50,000 m.c. is 
quoted as a reasonable figure for a twelve-hour bright 
summer’s day, which appears to be about the same 
as that obtained bj’’ us over a shorter period, during 
a particularly dull day in the tropics, whilst the 
average illumination over a sunny day in the tropics 
is considerably in excess of the maximum illumination 
attained during a summer’s day in the British Isles, 
which is quoted as reaching approximately 150,000 
m.c. A method is being devised of increasing the 
sensitivity of this method of sunlight integration, so 
as to obviate the necessity of employing very sensi- 
tive methods of chemical analysis, which is a dis- 
advantage when a great number of records are being 
made. 

It is intended to make a complete study of the 
illumination at different times of the year, and, under 
various conditions, also to record diurnal variations 
in the illumination. 

J. A. C. Tee GAN. 

G. R. Renball. 

University College, 

Rangoon, Jan. 15. 


The Gibbs -Ewald Reciprocal Lattice. 

As I received no proof of the note appearing under 
the above title in Nature of Feb. 15, p. 238, I wish 
here to correct certain misprints and to make some 
slight modifications which would otherwise have been 
made in the proof. 

In line 7, for K read Ic, and in the equation in line 14, 
read for 7, the exponential e. The distance between 
any two adjacent planes is of course nl{Ui^ + ^-^^ 3 ^)^. 

[The fractional index was omitted from the original 
letter. — Ed., Nature.] 

In the penultimate paragraph, I wish to delete all 
but the first sentence ; and to substitute the following : 
“ With the usual summation convention we write 

= 1 ^ 

both sets of co-ordinates being referred to an affine 
system of oblique axes ^ of constants a, h, c, and angles 
a, 13, 7 , appropriate for the crystal under considera- 
tion. ” In accordance with this modification the trans- 
formation equation of the last paragraph would then 
read P{UiX^) = 0. 

A. L. Patterson. 

Rockefeller Institute for Medical Research, 

New York City. 


A Superconducting Alloy with Resistance 
Temperature Hysteresis. 

In some experiments made in collaboration with 
J. F. Allen and J. O. Wilhelm, we found that the 
resistance of a ternary alloy of bismuth, lead, and tin 
dropped slowly with temperature in the usual manner 
down to 9° K., where it suddenly fell to zero. On rais- 
ing the temperature, the alloy remains superconduct- 
ing up to a temperature of 13*2° K., at wffiich point the 
resistance reappeared and rose quickly to a steady 
value at 13*8° K. This would appear to be the first 
time that a resistance temperature hysteresis effect 
has been observed and measured. 

J. ; C. McLennan. 

University of Toronto. 
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Early Man in China. 



By Prof. G. Elliot Smith, F.R.S. 

T he reconiiaisance inaiigurated in 1921 by Br. the sockets of the premolar, canine, and distal half 

J. G. Andersson on behalf of the Geological of the lateral incisor preserved. In addition, more 

Survey of China has brought to light evidence of than twenty teeth, both deciduous and permanent, 

exceptional interest and importance for students representing many phases of wear and differences 

of archaeology and human palaeontology. In the in age, were found, together with the front part of 

province of Honan, Br. Andersson discovered a the lower jaw of a child. The fragments of jaws, 
rich industry, including painted pottery, the cul- adult and infantile, were embedded in blocks of 
tural linlv of which with ancient Sumer is widely travertine, and at the time the report was pub- 
admitted. It provides positive confirmation of the lished the associated cranial fragments had been 
early diffusion of culture from Mesopotamia to the only incompletely freed from the stony matrix, 
eastern limits of Asia during the third millennium The piece of the child’s jaw was intimately associ- 
B.c. Ill addition, he recovered a number of inter- ated in the block of travertine with a parietal bone 
esting human remains in association wdth the early of corresponding age. Although this part of the 
industries in Honan and Kansu. His survey has braincase had not been extracted from the matrix, 
also been responsible for the discovery of the fossil sujfficient of it w’^as visible to enable Br. Davidson 
remains of the early Pleistocene genus of the human Black to say that it was definitely human in type 
family w^hich Prof, Davidson Black called Sin- and represented part of a roomier braincase than 
anthropm — roughly contemporaneous with Pithec- that of Pithecanthropus. 

anthropus diXid Eoanthropus. The importance of this association of part of a 

(1) In Palceontologia Sinica (Series B, Vol. 6, human skull with a fragment of jaw of correspond- 
Fasc. 1) Prof. Davidson Black has completed the ing age is of special interest because the jaw pre- 
statistical investigation of the Kansu and Honan sents simian peculiarities of conformation such as, 
skulls found with the painted pottery and has in the case of the Piltdown jaw% aroused in the 
compared them with specimens from later Kansu minds of many foreign palaeontologists doubt as to 
prehistoric sites as well as with more recent crania the possibihty of association with a human skull, 
from northern China and elsewhere. In this labori- The present report, providing more than forty 
ous work, he has f ollow^ed the mathematical methods photographs and skiagrams of the new specimens, 
devised by Prof. Karl Pearson and his school. The and comparative data to permit an exact corn- 
interest and value of this elaborate monograph is parison with known specimens, makes it possible 
not diminished by the fact that the results obtained for anthropologists throughout the world to appre- 
fully confirm those announced in 1925 from simple ciate the exact nature of the material ivhicli has 
observation, before Dr. Black had begun the statis- been found and to estimate its vast significance, 
tical analysis of the material. He has now estab- This discovery justified Prof. Davidson Black’s 
lished the fact that the prehistoric population of bold action in creating a new genus on the evidence 
eastern Asia in the third millennium b.c. w’^as of a tooth. The far-reaching importance of the 
sufficiently akin to the modern inhabitants of fossils found in 1928 is enhanced by the even more 
northern China to justify the application to them startling discovery made on Dec. 2, 1929, b}^ JHr. 
of the term 'proto-Chinese’. He notes, further, W. C. Pei, of a complete braincase of an adult 
that the earher members of his series diverge much skull of Sinanthropus, which is uncrushed. This 
more widely from the modern type than do those new specimen is unique : it is the only complete 
of the later prehistoric phases of culture. In cer- braincase of early Pleistocene man so far known, 
tain suggestive features the earliest types present It brings home in a much more convincing way 
some near resemblances to the Khams -Tibetan than the recovery of mere fragments, the recon- 
described by Dr. Morant. struction of which invariably excites suspicion in 

(2) Prof. Davidson Black is to be congratulated the minds of most people, the tremendous signifi- 
on the promptitude with which from time to time cance of the discoveries in China. For this brain- 
he has placed at the disposal of anthropologists the case is more complete than the remains of either 
information relating to the various discoveries of Pithecanthropus or Eoanthropus, and, contrary to 
fossil remains of Sinanthropus. The " Preliminary the anticipations which were made last year (when 
Note on Additional Sinanthropus Material ” issued a jaw was found presenting features hitherto un- 
in the Bulletin of the Geological Survey of China knowm in any other human remains except 
(Vol. 8, No. 1, 1929) deals with the material found thropus), displays a form more nearly akin to the 
in the autumn of 1928 at Chou Kou Tien in the Javanese than to the Piltdown fossil, 
course of excavations carried out by Br. Birger The photograph recently received in England, 
Bohlin,Br.C.C.Yong,andMr.W.C, Pei. Previous reproduced as Fig. 1, represents the skull in the 
to this discovery, the new genus was known only state it reached the laboratory in Peking. The 
from a few teeth, but in 1928 the excavators found, base is still embedded in plaster of Paris and the 
in the neighbourhood of the place where the tooth- occipital bone is hidden almost as far as the lambda, 
type had been recovered in the previous year, the In the accompanying diagram (Fig. 2), made by 
greater part of the right horizontal ramus of an M Eleanor Dale, the contour of the part of the 
adult lower jaw with three molar teeth and skull of Sinanthropus displayed in the photograph 
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is shown by the line ^4. The dotted line is merely 
a tentative suggestion of the form of the skull with 
a drawing of the fragment of an adult jaw found in 
1928. The contours of the cranial 
vaults of Pithecanthropus {B) and 
the type specimen of Neanderthal 
man {C), both presenting analo- 
gous forms, have been inserted for 
comparison, the inch-scale pro- 
viding the criterion of exact size. 

Its resemblance to the Neanderthal 
skull is discounted by the significant 
difierence in actual size. 

With the photograph Prof. David- 
son Black has sent the following in- 
formation. 

Within the main cave deposit at 
Chou Kou Tien, up to the present 
time, Sinanthropus remains have 
been recovered from five different 
sites, three of which, including the 
latest, have been discovered by 
Mr. Pei during the last season’s 
work. Contrary to the reports 
which have been circulated, no 
skeletal parts other than the skull 
and numerous isolated teeth have been recovered 
during this year’s excavations. Remains of at 
least ten individuals belonging to the genus have 
been found. 

It should be noted that the different sites where 


investigations of Pere Teilhard' de Chardin and 
Dr, C. C. Yong on the geology and palaeontology. 
Though hundreds of cubic metres of material have 
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Sinanthropus has been discovered within the main 
Chou Ron Tien deposit are all clearly contempor- 
aneous wdth one another, being Lower Quaternary 
(Polycene) in age. This statement is based on the 
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Fig. 1. — Brain-case of Sinanthropus. 

been examined, no implements or artefacts of any 
nature have been found, nor has any trace of the 
use of fire been observed. 

The greater part of the left side and the 
fore part of the base of this unique brain- 
case of Sinanthropus is still em- 
bedded in a block of very hard 
travertine. The vault of the skull 
from its massive brow ridges to the 
occiput, and the whole right side 
of the specimen was, however, en- 
crusted with a relatively soft matrix, 
which was removed before the photo- 
graph was taken. It is apparent 
that the braincase has been almost 
completely preserved while most 
of the facial region seems to be 
lacking. 

The skull of Sinanthropus is of 
approximately the same length as 
that of Pithecanthropus and, like 
the latter, is provided with mass- 
ive brow ridges. However, Sinan- 
thropus differs from the Java type 
in the following important features : 
Relatively well - developed frontal 
eminences, well - localised parietal 
eminences, and greater height of 
skull vault ; all these characters 
pointing to a relatively greater brain 
capacity in Sinanthropus. The 
mastoid processes are small and 
rugged. The sockets in wbich the 
lower jaw articulated are well pre- 
served on both sides, a circumstance wbich will 
be of great value when the task of reconstructing 
the lower jaw (showm in Pig. 2), recovered in 1928, 
is undertaken. 

' ■ ■ ■ ■ ■m2, ' 
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Discovery of a Trans-Neptunian Planet. 

By Dr. A. C. D. Crommelin. 


O N the evening of Mar. 13 (an appropriate date, 
being the anniversary of the discovery of 
Uranus in 1781, and Mar. id being the birthday of 
the iate Prof. Percival Lowell) a message was 
received from Prof. Harlow Shapley, director of 
Harvard Observatory, annoiinoing that the astro- 
nomers at the Lowell Observatory, FlagstaJff, 
Arizona, had been observing for seven weeks an 
object of the fifteenth magnitude the motion of 
which conformed with that of a planet outside 
Neptune, and agreed fairly closely with that of one 
of the hypothetical planets the elements of which 
had been inferred by the late Prof. Percival Lowell 
from a study of the small residuals between theory 
and observation in the positions of Uranus. That 
planet was better suited than Neptune for the study, 
since the latter had not been observed long enough 
to obtain the unperturbed elements. 

Lowell’s hypothetical planet had mean distance 
43-0, eccentricity 0-202, longitude of perihelion 204*^, 
mass 6|- times that of the earth, period 282 years, 
longitude 84° at the date 1914--15. Its position at 
the present time would be in the middle of Gemini, 
agreeing well with the observed place, which on 
Mar. 12 at 3h. U.T. was 7 seconds of time west of 
(5 Geminorum ; the position of the star was H.A. 
7h. 15m. 57-33s., north deck 22° 6' 52*2", longitude 
107-5°. This star is only 11' south of the ecliptic, 
making it likely that the new planet has a small 
inclination. As regards the size of the body, the 
message states that it is intermediate between the 
earth and Uranus, implying perhaps a diameter of 
some 16,000 miles. A lower albedo than that of 
Neptune seems probable, to account for the faintness 
of the body. It appears from a New York telegram 
that at least one visual observation of the planet has 
been obtained, from which the estimate of size may 
have been deduced. 

Mention should also be made of the predictions of 
Prof. W. H. Pickering ; one of these, made in 1919 
[Harvard Annals, vol. 61), gives the following ele- 
ments ; Epoch 1920 ; longitude 97-8° ; distance 55-1, 
period 409 years; mean annual motion 0*880° ; 
longitude of perihelion 280° ; perihelion passage 
1720, eccentricity 0-31 ; perihelion distance 38, 
mass twice earth’s, present annual motion 0*489°. 
This prediction gives the longitude for 1930 as 103°, 
which is within five degrees of the truth ; actually 
it w^as in longitude 108° at discovery. Prof. 
Pickering’s later prediction is further from the 
truth, making the longitude about 131°. 

Gaillot and Lau also made predictions ; like the 
other computers they noted that there were two 
positions, about 180° apart, that w’^ould satisfy the 
residuals almost equally well. Taking the position 
nearest to the discovered body, Lau gave longitude 
153°, distance 75, epoch 1900. Gaillot gave longi- 
tude 108°, distance 66, epoch 1900. The latter is 
not very far from the truth ; with a circular orbit, 
the longitude in 1930 resulting from Gaillot’s orbit 
would be 128°, some 20° too great. Gaillot per- 
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formed the useful work of revising Le Verrier’s 
theory of Uranus, thus giving more trustworthy 
residuals. Low^ell pointed out that the residuals of 
Uranus that led to the discovery of Neptune 
amounted to 133", while those available in the 
present research did not exceed 4*5" ; yet even in 
the case of Neptune the elements of the true orbit 
differed widely from the predicted ones, though the 
direction of the disturbing body was given fairly 
well. He noted that in the present case it w^ould be 
whoUy unwarrantable to expect the precision of a 
rifle bullet ; if that of a shot-gun is obtained, the 
computer has done his work well. 

Another method of obtaining provisional distances 
of unknown planets is derived from periodic comets ; 
the mean period of the comets of Neptune’s family 
is 71 years ; it is pointed out in the article on 
comets U Encyc. Brit.” 14th edition, vol. 6, p. 102) 
that there is a group of five comets the mean period 
of which is 137 years ; as stated there, This family 
gives some ground for suspecting the existence of an 
extra-Neptunian planet with period about 335 
years, and distance 48*2 units ”. This seems to be 
in fair accord with the new discovery, but probably 
the distance is nearer 45 than 48. Comets also 
suggest another still more remote planet, with 
period about 1000 years, a suggestion which bas also 
been made by Prof. G. Forbes and by Prof. W. H. 
Pickering. 

The question has been asked, Does the new^ 
planet conform to Bode’s law ? ” It is difficult to 
I assign a definite meaning to this question, since 
Bode’s law broke down badly in the case of Nep- 
tune ; Neptune’s predicted distance was 38*8, its 
actual distance 30*1. For Bode’s law, each new 
distance ought to be almost double the preceding 
one ; the constant term of the law becomes negli- 
gible when the distance is great. For the extension 
of the terms given by the law we might (1) ignore 
Neptune as an interloper and take the next distance 
as double that of Uranus, giving 38| units ; (2) ive 
might take the next distance as four times that of 
Uranus, which would give 77 units ; or (3) w^e might 
take the next distance as double that of Neptune or 
60 units ; none of these values is good, but (1) is the 
nearest to what we suppose to be the distance. 
Probably the best course is to assume that after 
Uranus the law changes ; each new distance is then 
1-| times the preceding one ; on this assumption, the 
hypothetical planet wdth distance 100 and period 
1000 years would be the next but one after the 
Lowell planet. 

The low albedo of the new' planet might be 
explicable if its temperature w'ere much lower than 
that of Neptune. Owdng to its smaller size, it w’oiild 
have lost more of its primitive heat, and w'ould only 
receive half as much from the sun ; hence its gases 
might be reduced to a liquid form, with great reduc- 
tion of their volume. This w'ould result in a 
relatively smaller disc than the one that might be 
inferred from its mass. 
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Some further particulars of the discovery are 
given by the New York correspondent of the Times 
in the issue for Mar. 15. Quoting an announcement 
which had been received there from the Lowell 
Observatory, it is stated that the planet was dis- 
covered on Jan. 21 on a plate taken with the 
Lawrence Lowell telescope ; it has since been care- 
fully followed, having been observed photographic- 
ally by Mr. C. 0. Lampland with the large Lowell 
reflector, and visually with the 24-inch refractor by 
various members of the staff. The observers 
estimate the distance of the planet from the sun as 
45 units, which would give a period of 302 years, and 
mean annual motion of 1-2 degrees. 

At discovery, the planet w^as about a week past 
opposition, and retrograding at the rate of about 
r per day ; this has now declined to per day, and 
the planet will be stationary in April. It should be 
possible to follow it until the middle of May, -when 
the sun will interfere with observation until the 
autumn. 

The details of the Lowell Observatory positions 
have not yet come to hand ; when they do, it will 
be possible to derive sufficiently good elements to 
deduce ephemerides for preceding years. There are 
many plates that may contain images of the planet ; 
those taken by the late Mr. Franklin Adams in his 
chart of the heavens, those taken of the region round 
Jupiter some twelve years ago for the positions of 
the outer satellites, and those taken at Konigstuhl 
and elsewhere in the search for minor planets; 
these all show objects down to magnitude 15. If 
early images should be found, they will accelerate 
the determination of good elements of the new 
planet ; in the case of Uranus, observations were 
found going back nearly a century before discovery, 
and in that of Neptune they went back fifty- one 
years. In the present case, forty years is the most 
that can be hoped for, and probably very few 


photographs showing objects of magnitude 15 are 
available before the beginning of this Gentmy. 

One of the most difficult problems will be to find 
the mass of the new^ body ; , in Neptune’s case, 
Lassell discovered the satellite a few months after 
the planet was found, and the mass ivas thus 
determined. It is to be feared, however, that the 
new planet would not have any satellite brighter 
than magnitude 21. Stars of this magnitude have 
been photographed with the 100-iiich reflector at 
Mount Wilson, but it is doubtful whether it could be 
done within a few seconds of arc of a much brighter 
body. Failing the detection of a satelhte, the mass 
can only be deduced from a rediscussion of the 
residuals of Uranus and Neptune ; new tables of 
these planets will ultimately be called for, but that 
task must wait until the orbit of the new body is 
known fairly exactly. 

The perturbations of Halley’s comet will also 
require revision ; at each of the last two returns, 
there has been a discordance of two or three days 
between the predicted and observed dates of peri- 
helion passage ; it will be interesting to see whether 
the introduction of the perturbations of the new 
body effects an improvement. The late Mr. S. A. 
Saunder made the suggestion at the time of the last 
apparition of the comet that an unknown planet 
might be the cause of the discordance, but it was 
not then possible to carry the suggestion further. 
The discovery of a new planet therefore opens a 
large field of w^ork for mathematical astronomers. 
It will also appeal to students of cosmogony ; Sir ■ 
James Jeans, in an article in the Observer for Mar. 16, 
suggests that it may represent the extreme tip of 
the cigar-shaped filament thrown off from, the sun 
by the passage of another star close to it. It would 
have been the first planet to cool down and solidify ; 
he says, “Asa consequence of this, it will probably 
prove to be unattended by satellites.” 


Lowell’s Prediction of a Trans-Neptunian Planet. 

By Dr. J. Jackson. 


T he reported discovery of a planet exterior to 
Neptune naturally arouses the interest of the 
general public. It will be of importance in theories 
concerning the genesis of the solar system as to 
how far it falls into line with the other planets as 
regards distance, mass, eccentricity and inclination 
of orbit, and presence or absence of satellites. Its 
physical appearance will be beyond observation. 
To those interested in dynamical astronomy, it 
may be of some interest to consider the data which 
led to its discovery and to make some comparison 
with the corresponding facts relating to Neptune. 

If the planet which has been reported approxi- 
mately follows the orbit predicted by Ur. Percival 
Lowell, the prediction and the ffiscovery will 
demand the highest admiration which we can 
bestow. It is true that the problem as regards its 
general form is a repetition of that solved by 
Leverrier, Adams, and Galle more than eighty years 
ago ; but its practical difficulty is of quite a 
different order of magnitude. In short, this dis- 
covery, if it turns out to be actually Lowell’s pre- 
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dieted planefc, was extremely difficult — while 
Neptune was in fact crjdng out to be found. Let 
us look at the actual data. 

Uranus was discovered in 1781 by Herschel. 
Scrutiny of old records show^ed that it had been 
observed about a score of times dating back to 
1690. The fact that Lemonnier observed it eight 
times within a month, including four consecutive 
days, without detecting its character, should be a 
lesson to anyone who makes observations without 
examining them. In 1820 Bouvard found that the 
old and the new observations could not be recon- 
ciled, and in constructing his tables boldly rejected 
the early observations, but the tables rapidly went 
from bad to worse ; the residuals amounted to 
20" in 1830, 90" in 1840, and to 120" in 1844. 
Adams used in his first approximation data up to 
1840, Leverrier data up to 1845. Now Uranus had 
passed Neptune in 1822. As the relative motion is 
about 2° a year, it means that for most of the time 
covered by the prediscovery observations the per- 
turbations were very small, while from the fact 
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that the difference between the heliocentric dis- 
tances is much smaller than expected from Bode’s 
law, the perturbations at the time of conjunction 
were relatively large. Consequently the prediction 
of the longitude of the disturbing body was very 
easy, while the determination of the other elements 
were correspondingly difficult. The fact was that 
the simple hj^othesis of the existence of an 
exterior planet with any sort of guess as to size and 
shape of orbit would suffice to predict the longitude. 
In other words, most of the residuals could be 
closely satisfied provided that substantially correct 
values of the longitude of the planet and its 

were used. Both 

Leverrier and Adams easily found values of these 
quantities, and Galle had no difficulty in detecting 
the planet. 

We now turn to Lowell’s Memoir on a Trans- 
Neptunian Planet ”, published in 1915. The 
observational basis is the outstanding residuals in 
the motion of Uranus during two centuries, that is, 
rather more than two revolutions of that planet 
round the sun, of somewhat less than two revolu- 
tions relative to the predicted planet and of about 
one relative to Neptune. The following are the 
values of the observed residuals of Leverrier’s and 
of Gaillot’s theories taken from Lowell’s memoir. 



Leverrier. 

Oaiilot. 


Leverrier. 

Gaillot. 

1709 


+ 2 * 14 '^ 

1855 


- 0 * 50 " 

1753 

+ 5 * 52 ^' 

+ 4*45 

1858 

+ 6 * 50 " 

- 0*20 

1769 

+ 4*77 

+ 2*47 

1861 


- 0*36 

1783 

- 3*30 

- 0*96 

1864 

+ 0*25 

+ 0*18 

1787 

- 5*12 

- 1*20 

1867 


+ 1*20 

1792 

- 3*50 

+ 0*10 

1870 

- 6*50 

+ 1*32 

1796 

- 1*88 

- 0*69 

1873 


+ 0*75 

1803 

+ 0*40 

- 1*19 

1876 

- i *65 

- 0*50 

1812 

+ 2*00 

- 0*77 

1879 


+ 0*58 

1817 

1 + 0*50 

- 0*60 

1882 

- 2-88 

+ 0*52 

1820 

- 0*75 

- 2*37 

1885 

' . . 

- 0*17 

1827 

- 2*10 

+ 2*00 

1888 

- 4*22 ■ 

- 0*85 

1837 

-MO 

- 1*22 

1891 

. , 

- 1*11 

1840 

4- 0*63 

+ 0*78 

■ 1894 

- 5*63 

- 0*50 

1843 


+ 0*74 

1897 


+ 0*35 

1846 

+ 6*38 

- 1*40 

1900 

- 4*32 

+ 1*00 

1849 

, . 

- 0*25 

1903 

- 3*00 

+ 0*65 

1852 

- 1*17 

- 0*95 

I 1907 
1910 

• * 

+ 0*25 
+ 1*10 


The residuals show remarkable differences be- 
tween the two theories, but Lowell deduced that 
the residuals exceeded their probable errors four 
or five times. The problem was to find from these 
residuals corrections to the elements of the orbit 
and to find the mass and the elements of the dis- 
turbing body. It might almost appear hopeless 
when we consider that the residuals must be 
affected by errors in the accepted masses of the 
known planets. There can be no doubt, however, 
that the masses adopted by Gaillot for Jupiter, 
Saturn, and Neptune are very accurate. Lowell’s 
procedure was to adopt a value of the semimajor 
axis of the unknown body, and a complete series 
of values for its longitude, and then select the value 
of the longitude for which the sum of the squares 
of the residuals was a minimum. The process was 
repeated with various values of the mean distance 
until values of the variables were found giving' 
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minimum residuals. The process was of course very 
laborious, but Lowell carried it through with great 
perseverance. The following extract from his final 
summary may be quoted : By the most rigorous 
method, that of least squares throughout, taking 
the perturbative action through the first powers of 
the eccentricities, the outstanding squares of the 
residuals from 1750 to 1903 have been reduced 71 
per cent by the admission of an outside disturbing 
body.” 

The inclusion of further terms, of additional 
years and of the squares of the eccentricity, do not 
alter the results by any substantial amount. 
Lowell considered that the remaining irregularities 
could be explained by errors of observation. No 
trustworthy results could be found from the 
residuals in latitude so that the inclination of the 
orbit to the ecliptic could not be deduced, but Lowell 
considered that it might be of the order of 10°. 

As the solution really depends on the difference 
of the attraction of the unknown planet on Uranus 
and on the sun, there are two possible solutions in 
which the longitudes differ by about 180°. The 
following elements are for the solution satisfying 
most nearly the position of the newly found body. 


Heliocentric longitude on 1914, July . . 84 * 0 ® 

Semimajor axis . . . . . . 43*0 

Mass in terms of the sun’s mass . . . 1 / 50,000 

Eccentricity . . : . . . 0*202 

Longitude of perihelion ..... 203 * 8 ® 


This gives the longitude at the present time as 
about 104° compared with 107° of the new planet. 
The predicted magnitude was 12 to 13 or about 
ten times brighter than the observed ; and a disc 
of more than V was predicted. This is a rather 
serious discordance. 

The smallness of the residuals indicated that the 
forces were small. The mass given above is only 
0*4 of the mass of Neptune. At mean conjunction, 
the attraction of the predicted planet on Uranus 
would be only one-fifteenth of the attraction of 
Neptune in a similar position, and in addition it 
would last for a shorter time on account of the more 
rapid relative motion. 

The discovery of a minor planet of the fifteenth 
magnitude is an everyday occurrence. The planet 
reveals itself by a decided motion relative to the 
stars in the course of taking a photograph. Tor a 
planet in the predicted orbit, the motion shovui 
(mostly due to the earth’s motion) would in the 
most favourable circumstances not be more than 
2" or 3" an hour, and it would probably need a trail 
of at least 5'" for the planet to be detected. On the 
other hand, photographs taken on successive days 
would show decided motion, but the labour of 
finding the planet in a region containing many 
thousands of stars from separate photographs would 
be very great. Probably the Lowell observers have 
come across several minor planets before they were 
rewarded by the discovery of the very distant 
planet. 

Astronomers all the world over will naturally look 
forward with great interest to see how' nearly the 
newly discovered body moves in the orbit predicted 
by Lowell, and are anxiously waiting for further 
details of the observations. 
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The Problem of Stellar Luminosity. 

Sm J OSEPH Larmob, who raised certain interesting 
points concerning the validity of my recent work on 
stellar luminosity in Nature of Feb. 22, has kindly 
allowed me to see some further exposition on these 
points which he proposes to publish in the Observatory. 
With his further analysis of the situation I am in com- 
plete agreement. As regards the question which he 
thinks still outstanding, the work of Sir James Jeans 
and of J. Woltjer, together with my own investiga- 
tions, shows that 1 - jS, the ratio of radiation pressure 
to total pressure varies very slowly in the photospheric 
layers of a star on plausible assumptions as to the 
absorption coefficient. It therefore satisfies his re- 
c|uirement of being independent of the precise surface 
at which it is evaluated. But it is necessary to explain 
the discrepancy with other existing theories. 

All formulae so far given for the luminosity of a star 
are cooling formulae. They take different forms ac- 
cording to the data. Thus given the radius and the 
actual temperature Ti of the photosphere, the cooling 
L is at the rate Given the mass M, the 

relative density-distribution, the surface opacity and 
Ti, we have the formula given in my paper (p. 38) 
which is due in principle to H. Vogt. Given the mass, 
the relative source -distribution, and the internal 
opacity, we have a formula due to Prof. Eddington, 
which he has transformed into forms involving 
(the central temperature) and (the elective tem- 
perature). The problem is, however, something much 
more deep-seated than a mere cooling problem. The 
complete solution of the problem would predict the 
luminosity of a given mass Af when in a steady state, 
given simply the physical properties of the matter 
composing it, without any other astronomical data. 
This problem is so far completely unsolved. Though 
Prof. Eddington has pictured the astronomer on the 
cloud-bound planet as being capable of predicting the 
luminosities of the unseen stars, he would in fact be 
completely incapable of predicting them at all, for he 
would not have the slightest idea as to what to expect 
for their effective temperatures, and the effective 
temperature is an additional astronomical datum 
which requires to be given before Eddington’s formulce 
become applicable. The cloud-bound astronomer 
would be quite incapable of foretelling the observed | 
mass -luminosity relation — the confining of the stars 
to a narrow band in the plot of luminosity against 
.mass. 

When we attempt to probe more deeply into the 
problem of stellar luminosity and effective tempera- 
ture, using Eddington’s theory as a basis, we encounter 
difficulties so serious that in my opinion they can only 
be removed by abandoning one feature of Eddington’s 
method of approach. That theory makes luminosity 
‘ depend ’ on interior opacity. But how can the 
opacity (a property depending on outer electronic 
configuration) affect the unknomi subatomic genera- 
tion of energy ? According to his formulse, if we 


change the opacity we change the luminosity. But 
the only way in which opacity can have a physical 
effect is by aitering the internal temperature, and thus 
it would appear that the theory involves a specific 
dependence of rate of generation of energy on tempera- 
ture, whereas no such dependence has been explicitly 
woven into the theory. No formula is given which 
determines the (effective or central) temperature of a 
given mass in terms of purely physical (that is, non- 
astronomical ) data. Eddington’s equations are in- 
complete. They are one short. The missing equa- 
I tion is easily supplied. It is L ^J'edM, where € is the 
rate of generation of energy per unit mass. The satis- 
faction of this condition is not automatically provided 
for in Eddington’s scheme of equations. 

The internal contradictions that arise may be ilhis- 
trated as follows. It is stated that his special model 
is most accurate (on the physical theory of opacity) 
when the generation of energy is proportional to the 
temperature T at any point. Put then e =\T. Either 
A depends solely on the physical properties of matter 
and is then an atomic constant ; or it depends 
on the past history of the material. Consider 
firs^the former alternative. It gives L =\fTdM — 
XAfT =:Xlf X 0-584Tc. Combining with Eddington’s 
formula L = const. xiVI(l we find 
const. x(l "/3)4/3"2 where the first factor is a purely 
physical constant. This would make an increasing 
function of mass, contradicting the ‘ observed ’ con- 
stancy of Tf. along the main series. Combining this 
again with his formula T^<x. ikf-|(l where is 

the effective temperature, we find TJcc M (1 
This makes an increasing function of mass, con- 
tradicting the simultaneous existence of giants and 
dwarfs of widely different mass but the same effective 
temperature. (Any formula of the type e =Xp«T* will 
be found to lead to a similar contradiction.) 

We are then driven back on the second alternative, 
that X depends on the past history of the material and 
so may be different for different stars. This is the 
‘ exhaustion effect But now the exhausted material 
may distribute itself in any way through the non- 
exhausted energy-generating material. There will in 
general be a concentration-gradient of the latter with 
respect to the former through the star, and though 
e =XT may describe the nature of the concentration - 
gradient, this no longer implies a physical dependence 
of € on temperature.^ The energy -generating material 
may even generate energy at a rate independent of tem- 
perature, and be simply distributed through the ‘dead’ 
material so as to mimic the distribution € ~\T. We 
are now compelled, since a hard-and-fast dependence 
of e on T and p is ruled out, to consider the other 
extreme, the ‘ uranium ’ model of Jeans, with local 
energy-generation independent of temperature (or of 
course any intermediate model). But the problem 
cannot now be studied by Eddington’s method. This 
method begins with the relative source distribution 
(his rj). The problem now becomes : given a mixture 
of rc grams of uranium (or other radioactive material) 

m3 


464 


Supplement to “ Nature,'"’ March 22, 1930 


and y grams of calcium (or other ‘ dead ’ material). 
How do the x grams of uranium distribute themselves 
through the y grams of calcium ? The relative source- 
distribution, which in Eddington’s analysis is a datum 
of the problem, now becomes an unknown which has 
to be determined. The luminosity, in Eddington’s 
analysis an unknown, becomes a datum. 

According to his “ Internal Constitution of the 
Stars ”, Eddington w'ould meet this difficulty in two 
w’-ays. He contends first that the uranium model is 
unstable, secondly that the luminosity (for ecj[uilibrium) 
is roughly independent of the source-distribution rf. 
The following considerations show that neither of these 
contentions can be accepted. In the first place, he 
argues that if the total rate of generation L' falls below 
the rate of cooling L, the star will contract inde- 
finitely (p. 303), since according to him L increases as 
the star contracts. But, as |)ointed out by Jeans, 
this involves the assumption that a formula derived 
for a special model in equilibrium holds generally. 
Physically a star cannot ‘ contract indefinitely ’. 
It cannot vanish. Physical intuition of the valid kind 
tells us that sooner or later the star must find a (con- 
tracted) configuration of equilibrium ; each element, 
being supplied with energy at a rate less than its 
momentary rate of cooling, must cool until the two 
balance ; the energy it gains from compression will 
simply enable it the sooner to arrive at this state. A 
codling element cannot cool at an increasing rate as 
it cools. 

Similar considerations show that the luminosity of 
a star cannot be even roughly independent of the 
relative distribution of energy-sources, when we con- 
sider the distribution as a datum and the luminosity 
as a dependent variable. Eddington has offered as 
proof of his contention a special solution of the point - 
source model. But given a point-source model, of 
luminosity we can always derive another of the 
same mass and of arbitrarily smaller luminosity L^. 
If we simply reduce the strength of the internal point- 
source, the star can only contract on itself, and hence 
as above find a new configuration of equilibrium. 
Coimting up of arbitrary constants in the funda- 
mental differential equation for a point-source model 
shows that the model (for given mass and luminosity) 
has in fact an additional degree of freedom ; after 
arbitrarily choosing L (less than some upper limit) and 
the mass M, we can arbitrarily fix the radius, that is, 
arbitrarily fix the effective temperature. (I owe this 
to discussions with Mr. T. G. Cowling.) Thus we can 
find point -source models of given elective tempera- 
tures and an^/ luminosity. 

Again, take any one model, of luminosity L and 
mass M, with any particular source-distribution. 
Arbitrarily diminish the intensity of the sources. The 
star can only contract. It contracts either slightly or 
catastrophically. In the latter case the original model 
is unstable, but it must sooner or later arrive at a new 
equilibrium configuration. In either case we arrive 
at a state of arbitrarily smaller iuminosity and the 
same mass, and this altered state will possess some 
definite source-distribution to correspond. 

In Eddington’s method of approach the energy- 
sources may be considered as a population of taps, of 
given relative concentratiorf towards the centre, but 
capable of being turned on to any amount that may be 
required. It is then shovm that the concentration by 
itself alone determines the amount they would have to 
be turned on for a steady state. But we have no 
guarantee that in the model thus eonstructed the 
physical conditions of the material at each neighbour- 
hood will be in fact such as to turn them on to the 
required amount. For example, the surviving degree 
of adjustment by means of temperature alone leads, 


as we have seen, to a contradiction with observation. 
In the uranium type of problem, with absolute rat© of 
generation, we cannot begin with a given population- 
concentration ; we have to find it — to find the con- 
centration-gradient of the solution of uranium in 
calcium from centre to boundary necessary for a 
steady state. 

By considering an unrestricted range of relative 
den^f^^Z-distributions consistent with a given liuninosity 
and a given mass, I have shown in Mon. Not. 

Nov. i929, that the solution of the uranium problem 
by equilibrium considerations only is not unique ; 
there are an infinite number of different relative 
density-distributions possible, all compatible with a 
given L and M, specified by a certain function <{>. The 
observed effective temperatures occurring in Nature 
restrict the forms of the <?&’s to those possessing a cer- 
tain property described by giving a definite numerical 
value to a dependent quantity <7. The question is. 
What are the physical considerations restricting <;i> ? 

I need scarcely say that, while advancing these more 
elastic theories, l am deeply sensible of the services 
which Prof. Eddington’s investigations have rendered 
to the study of stellar structure. 

E. A. Milne. 

Wadham College, Oxford. 

Mar. 5. 


The Growing Importance of Frequency. 

The relation between energy and mass, e =mc^, 
where c is numerically the velocity of light, indicates 
that energy has mass and that mass has energy ; 
furthermore, it suggests that the conservation of mass 
of the chemists is at one with the conservation of 
energy of the physicists. This relation appears more 
emphatic if we so alter the unit, either of mass or of 
energy, that the constant becomes superfluous, and 
we write in consequence =M. This would be 
correct, for example, if our new* unit of energy were 
9 X 10^0 ergs. We do not therefore state that energy 
is necessarily matter, but we do state that the same 
abstract number will express matter in terms of 
energy, or energy in terms of mass. We must always 
be careful not to confuse, say, sheep and oxen, 
because we happen to see the same number of these 
different animals. 

It is remarkable that transfers of energy take place 
in quanta of value /i/, where / is frequency and h is 
Planck’s constant. We can again alter our unit of 
energy, or our unit of time, in such a manner that h 
is superfluous, and the relation e =kf becomes 
E =F, and this indicates that energy and frec|ueiicy 
can be expressed by the same abstract number, so 
that a conservation of energy has its counterpart in a 
conservation of frequency. Thus in place of the 
linkages of Nature, to which we are growing accus- 
tomed, such as 

e ==mc^ -Ilf =Jq, 

we can, by adopting what I venture to call super- 
units, writ© down 

wherein energy, mass, frequency, and heat appear all 
expressed with the same abstract number. We are 
not unfamiliar with this. Energy is expressed some- 
times in ergs, at other times in equivalent calories, or 
even in volt-electrons. 

It is the purpose of this not© to urge a status for 
frequency comparable with that of its older brethren ; 
if, indeed, we are not recalling the music of the spheres 
to a fresh harmony. 
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Again, the Einsteiii-Bohr equation 
can be written 

hv =hf^ 

or more simplj^ 

" =/i -fi> 

which expresses clearly the beat or heterodyne char- 
acter of the observable frequency v derived from two 
unobserved or unobservable frequencies /j, char- 
acteristic of the atom, due to the necessity of standing 
waves or ‘ repeat patterns ’ of the electronic waves 
in their passage around the nucleus. 

So, too, the Einstein transformation equation 

T -v^lc^ 

may refer to a particle moving with velocity v re- 
latively to an observer. Now this equation, as de 
Broglie pointed out, involves another velocity u, 
which may be denoted by and is greater than the 
velocity of light. 

It may be thought of as a phase velocity, of which 
V may be shown to be the group velocity. In the 
case of a mass m, moving with velocity v, if we state 

hv ~mc^ 

—uv 

U = '\v 

and multiply the left sides together, and the right 
sides, and equate, we have after cancelling 

X —himv. 

This is the precise relation which Davisson and 
Germer, and G. P. Thomson, have shown to hold for 
an electron. Thus the frequencies of waves seem to 
be achieving a remarkably fundamental role, com- 
parable with that of energy. Waves of what ? The 
key to the central tower of physics has yet to be found. 
No less obscure is the connexion between the two 
different types of electric charge and their attendant 
waves. The linkage between energy and time, which 
resembles that between p and q in Dirac’s equations, 
also suggests a close relationship between energy and 
frequency. ^ A. S. Eve. 

McGill University, Montreal. 


A Cosmological Conjecture. 

Ac'jcobding to quantum mechanics, a harmonic 
oscillator of frequency v has a lowest energy state 
the energy of which is When the electromagnetic 
field is treated, after Bayleigh and Jeans, and Debye, 
as an assemblage of independent harmonic oscillators, 
one of which is associated with each of the normal 
modes of vibration of the ether, this leads to the 
result that there is present in all space an infinite 
positive energy density. It is infinite because there 
is supposed to be no upper limit to the frequencies of 
possible normal modes. 

According to Dirac’s theory of the proton (Proc. 
Roy, Soc., A, J anuary 1930) there is an infinite negative 
energy density associated with an infinite number 
per unit volume of relativistic electrons in negative 
energy states. Moreover, since the electrons are 
handled as a wave phenomenon, for great negative 
energies the number of states in unit energy range 
presumably is the same function of the energy as the 
number of normal modes for the ether is of the 
frequency. 

It is, therefore, a natural conjecture to suppose that 
these two infinite energy densities just cancel each 
other. If they do, it indicates a certain artificiality 
in our present theories and points to the possibility 
that radiation and the electromagnetic field may be 
assimilated into a unified theory which regards them. 


like the protons, as another aspect of the negative 
energy electrons. In such a theory, these two infinite 
energy densities would be balancecl off at the outset 
and so would never appear. 

We refrain from calling our eonjeetiire a theory in 
deference to the views of Prof. H. E. Armstrong 
recently expressed in these columns. 

E. U. Condon. 

J. E. Mack 

(National Research Fellow). 

University of Minnesota, 

Minneapolis, i’eb. 14. 


Unimolecular Films. 

The changes of state occurring in unimolecular 
films were the subject of a recent investigation 
(Lyons and Rideal, Proc. Roy. Soc., 124, A,^ 322 ; 
1929). It was concluded, foiiowing Miiller (Proc. 
Roy. 114 , A, 542 ; 1927), that the molecules in the 
film were generally tilted. The suggestion was made 
that in the solid films of long chain substances the 
tilt of the molecules and therefore their areas were 
determined by the interlocking of zigzag chains. 
Since these views have recently been criticised (Adam, 
Proc. Roy. Soc., 126 , A, 526 ; 1930), owing partly to a 
misunderstanding, a recapitulation of them and the 
evidence in their favour seems desirable. 

The hypothesis of interlocking chains applies to 
solid films. These may be considered as consisting 
of unimolecular ‘ crystalline ’ sheets. The hypo- 
thesis requires that long chain substances with small 
asymmetric polar head groups should give such 
films (where the chains have lost their flexibility) 
with one of two limiting areas ; namely, 20*6 sq. 
A. and 26*2 sq. A. per molecule. Clearly, substances 
with bulky substituents in the chain and those con- 
taining the large disc -like aromatic nucleus cannot be 
used to test this suggestion. 

The smaller area is given by a very large number of 
compounds, but the larger area, as is to be antici- 
pated, is only obtained in a few instances, and its 
validity has been questioned on both the experi- 
mental and theoretical sides. 

The results of Adam and ourselves on the amines 
and their hydrochlorides show that the films of these 
materials are more complex than was susxoected 
previously. A more detailed investigation is now 
being made, the results of which will be published on 
completion of the work. However, it may be stated 
that the solid films of heptadecylamine have been 
obtained both with areas of 20-6 sq. A. per molecule 
and 26-2 sq. A. depending on the conditions. The 
amine hydrochlorides (with which most of Adam’s 
work was carried out) have yielded as yet only areas 
of 20-5 sq. A. per molecule in agreement with his 
values. The variations in area seem to be due to a 
fundamental property of the system and may possibly 
be due to a dimorphism as for the ureas (v. inf.). 
The X-ray data on amine hydrochlorides (Bragg, 
Solvay Congress Rei^., 1925, 36) show correspond- 
ing anomalies which were also attributed to polj^- 
morphism. 

The criticism on the theoretical side was chiefly 
concerned with the properties of the ureas. 

The long chain ureas give an area of 26-2 sq. A. 
per molecule below a certain temperature, above 
which they give 20-5 sq. A. It was suggested that 
the sharjDness of the transition, which occurs over a 
very narrow temperature range, is inconsistent with 
the hypothesis of interlocking chains. We consider 
that this sharpness is to be expected, for probably 
the change is due to a true transition between two 
distinct crystalline states. This is an .example of 
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dimorphism in two dimensions which is comparable 
with that of rhombic and monoclinic sulphur in three 
dimensions. 

The increase of chain length affects the transition 
temperature in a similar manner to its effect on many 
other physical properties. 

The existence of solid films with areas of 26-2 sq. 
A. per molecule does, therefore, support the hypo- 
thesis of interlocking chains. 

A further criticism has been brought that some 
films which have areas corresponding with the inter- 
locking position may not be solid. There is, however, 
no sensitive process for distinguishing between a 
viscous liquid and a weak solid film. The ordinary 
method of blowing dust particles on the surface may 
give very doubtful results in border - line cases ; 
since the pressures generated by blowing, although 
apparently small, may have a profound influence on 
a thin unimolecular film. The monoglyceride films 
of area 26*2 sq. A. per molecule for which “ dust on 
the surface obviously does not move very easily ” 
(Adam, Proc. Roy. Soc., 117, A, 532 ; 1928) are 
examples of such border-line cases. Here a more 
delicate technique is needed to establish their physical 
state without ambiguity. 

Nevertheless, it is clear that films with an area per 
molecule slightly larger than that calculated for 
interlocking may be liquid. These films are very 
likely to be obtained when the angle of free tilt is 
close to the interlocking angle. The liquid alcohols 
fulfil these requirements, and the available evidence 
suggests that the area per molecule is slightly greater 
than that found for fatty acids (Adam and Dyer, 
Proc, Roy. Soc., 106, A, 694 ; 1924). 

Further misconception has arisen from the bearing 
of this hypothesis on the results of X-ray analyses of 
crystals of long chain compounds. Interlocking 
should give rise ibo one of a series of calculable tilts. 
The principle seems to apply there, at least to a first 
approximation. It must, however, be remembered 
that the crystal is of a much more complicated 
structure, and disturbing influences are much more 
likely there than in a thin film (cf. Muller, Proc. 
Roy. Soc., 124, A, 317; 1929, on the mutual influence 
of the polar groups of the molecules forming the 
bimoleeular layers of the crystal). 

In conclusion, it may be stated that all the ali- 
phatic compounds yet examined by X-ray methods 
consist of plane zigzag chains. The areas of films 
calculated for the interlocking positions do not depend 
on one analysis alone, but are based on the collected 
results for these different substances, and in particular 
on the accurate and detailed analysis of stearic acid 
and the hydrocarbons (Miiller, Proc. Roy. Soc., 114, 
A, 542 ; 1927 ; 120, A, 437 ; 1928) which are in such 
excellent agreement. 

C. G. Lyons. 

Ebic K. Kideal. 

The Laboratory of Physical Chemistry, 

Cambridge, Mar. 7. 


Structure of Naphthalene and Anthracene. 

In a paper published in the Proceedings of the Royal 
Society {yoI. A, 125, p. 542 ; 1929) on the structure of 
naphthalene and anthracene, J. M. Robertson comes 
to the conclusion that “ the scattering centres lie 
nearer the 050 planes than the 5c planes, but no 
simple structure with a plane of symmetry parallel to 
the ac plane is possible”, and that the scattering 
centres lie along a chain structure similar to hydro- 
carbons. On the other hand, the structure of hexa- 
methylbenzene as determined by K. Lonsdale (Proc. 
Roy, Soc. j vqL 123, p. 537 ; 1929) suggests that the 


benzene rings in aromatic compounds should in all 
probability be plane structure. This has further 
support from the plane hexagonal structure of graphite 
(Ott, Ann. d. Phys., voL 85, p. 81 ; 1928). As regards 
whether the scattering centres are nearer the ac 
plane or the he plane, the optical and magnetic 
anisotropies which have been measured by S. Bhaga- 
vantam (Proc. Roy. Soc., vol. A, 124, p. 545; 1929) 
require that the carbon atoms should lie nearer the 
be plane than the ac plane. The structure proposed 
by Robertson, however, does not explain the in- 
tensities of reflection from many of the crystal planes, 
which he supposes are due to small glancing angles for 
those particular reflections. But on evaluating the 
angle factors for the intensities it is seen that such 
large discrepancies cannot be explained in that 
manner. 

I made an X-ray investigation into the structure 
of naphthalene and anthracene, the results of which 
will be published shortly. It has been found that the 
best agreement for the intensities of reflections from 
these crystals is obtained when all the carbon atoms 
in one molecule are supposed to be in one plane and 
the planes of the molecules are inclined to the cell 
faces. The correct |)ositions of the molecules are 
obtained by first placing them along the be planes, 
then rotating them through 25° about the c axis (the 
two molecules in the unit cell being rotated in 
opposite directions), and then rotating them about 
b axes through 12° and 9° for naphthalene and anthra- 
cene respectively. The agreement will be best seen 
by referring to the table appended herewith, where 
the results for some simple planes are given. Similar 
agreements were obtained for all the forty planes 
from which reflections were observed. It can be 
easily seen that agreements are much better than those 
obtained by Robertson. 


Table I. 


f - 

Naphthalene. 

Anthracene. 

j Indices. 

Theoretical 

Experimental 

Theoretical 

Experimental 


Structure 

Structure 

Structure 

Structure 


Factor. 

Factor. 

Factor. 

Factor. 

001 

15*3 

15*3 

13*2 

13*2 

002 

6*0 

6*2 

8*8 

8*4 

no 

18*2 

17-5 

27-0 

30*3 

in 

5*1 

5*9 

10*2 

8*9 

020 

6'6 

7*0 

8*3 

7*5 

200 

15*0 

14*8 

19*8 

18*3 

201 

24*8 

23*0 

21-0 

14*9 

202 

5*2 

4*8 

9*2 

9*9 

210 

10*0 

10*6 

14*7 

16*2 

211 

9*2 

10*0 

12*6 

14*9 , 


The intensities of 007, 207, 407, 607 reflections from 
nai3hthalene and 009, 209, 409, 609 reflections from 
anthracene, on which Robertson bases his arguments 
for supposing that the scattering centres lie nearer 
the ac planes, agree qualitatively with exjjeriment as 
the structure factors for the 407 and 409 planes 
respectively come out the highest among the series 
according to this arrangement of placing" tlie carbon 
atoms. Kedaveswar IIanerjee. 

210 Bowbazar Street, 

Calcutta, Nov. 26, 1929. 


I BELIEVE Dr. Banerjee’s structure to })e essentially 
correct. It has been clear to me for some time that 
the last two sections of my paper to which. Dr. Banerje© 
refers must be amended a.s regards tlie distribution 
of the scattering centres in the a and b directions. 
During last summer, Sir William Bragg made ‘ abso- 
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lute ’ ineasiiremeiits of the intensities of the reflec- 
tions from a number of anthracene planes. These 
measurements were expressed as ratios between the 
structure factors actually found, and the structure 
factor to be expected if ail the atoms were in the 
reflecting planes. It was intended that these results 
and deductions therefrom should be incorporated with 
my paper, the publication of which was to be delayed 
for the purpose : unfortunately, owing to my absence 
from England, there was some confusion during the 
revision of the proofs and this was not done. Sir 
William. Bragg’s figures lead to a structure resembling 
Dr. Banerjee’s so closely that it is interesting to give 
the following quotation from a letter which he wrote 
to me. It is in the form of notes upon a table of 
structure factors : 

No. 1 : “A flat molecule, axis along the c axis; 
plane of molecule making an angle of 25° with the 
he plane. This gives good values in the c zone, but 
not in the h zone ; especially the 201 is far too weak. 
So next (No. 2) the molecule is tipped over a little 
more to the upright position (about 6 °). This greatly 
improves the b zone. . . . In No, 3 a slight buckle is 
put in, to try to improve the notable 204. The 
consequences are not very striking. On the whole 
there is so much agreement that we cannot be very 
far wrong.” 


Plane. 

S Observed. 

S Calculated. 

- No. 1. 

No. 2. 

No. 3. 

200 

0*70 

0-68 

0*58 

0*50 

020 

0*33 

0*32 

0*32 

0*31 

110 

0-50 

0-47 

0*48 

0*47 

210 

0*67 

0*58 

0*52 

0*55 

310 

0*20 

0*23 

0-19 

0*17 

410 

0*55 

0 67 

0*39 

0*29 

320 

0*50 

0*55 

0*40 

0*42 

001 

0*22 



0*23 

002 

0*26 


0T9 

0*15. 

201 

0-50 

0*14 

0*43 

0*40 

204 

0*80 

0-27 

0*50 

0*73 


Whether the carbon atoms in these molecules he 
in one plane as strictly as do the graphite carbon 
atoms, or those of hexamethylbenzene, can scarcely 
yet be stated with certainty. But the structure 
certainly appears to approximate to those types. 

J. M. Robebtson. 

Physics Dept., Michigan University, 

Ann Arbor, U.S.A., Jan. 6 . 


The Crystal Structure of Xenon. 

Of the rare gases, argon is the only one of which 
the crystakstructure is known (F. Simon and V. Simson, 
Phys., 25, 160 ; 1924). We have now been able 
to determine the crystal structure of xenon by a 
method allowing the use of a very small quantity of 
gas : it was condensed as a very thin layer upon the 
surface of a quartz capillary internally cooled by 
hquid air. The thickness of the condensed layer can 
be estimated to be about 0*004 cm. 

We obtained very good photograms by the powder 
method, using a Philips tube fitted with iron anti- 
cathode in less than 2-| hours exposure. From the 
photograms, consisting of sixteen lines, three of which 
correspond to the K/3 radiation of iron, we have been 
able to establish that xenon, like argon, shows a face- 
centred cubic structure. 

The lattice constant of the elementary cell, con- 
sisting of four atoms, is a = 6*18 ± 0*01 A.: the volume 
is 236*03 X 10“^^ c.c. and the calculated density, taking 
as the weight of the hydrogen atom 1*65 x 10"2^gm.,is 


d =3*64 gm./c.c. (The density of liquid xenon at tho 
boiling-point is 3*06 (Ramsay and Travers).) From 
the previous data the atomic radi.us of xenon can be 
calculated as 2*18 A. The atomic radius calculated 
from gaseous viscosity measurements (A. G. Nasini and 
C. Rossi, Gazzetta. 58,433 ; 1928) is T70 A., thus being 
smaller than the crystal structure datum : we may 
point out, however, that the two figures bear the same 
ratio as for argon. The radius calculated from the 
present measurements is very similar to those, calcu- 
lated by Goldschmidt, of the positive ions mono- 
valent iodine, divalent tellurium, and tetravalent tin, 
having the same number of external electrons (Geoeh. 
Verteilungsgesetz d. Elem., Norske Vidensk. AJead.^ 
Oslo, 7, 54 1926). 

We are now examining the crystal structure of 
krypton, but a modification of the present apparatus 
will be necessary, since the vapour pressure of krypton, 
at the temperature reached as above, is somewhat too 
high. A more detailed account of the present research 
and of the work on krypton will appear elsewhere. 

G. Natta. 

A. G. Nasini. 

Royal Polytechnic, Milan. 


Behaviour of Electrons in a Gas Tube. 

The late Mr, Campbell Swinton observed (Proc, 
Boy, > 800 ., 61, 79; 1897) that a carbon anticathode in 
a gas X-ray tube under certain conditions showed a 
ring of fluorescence which he considered due to the 
hollow nature of the cathode stream. The following 
preliminary accomit of some experiments with a gas 
X-ray tube of the Shearer type shows that the effect 
can be more complex than is usually suspected. 

The anticathod© end of a Shearer tube was replaced 
by a brass tube of approximately the same length and 



Fig. 1. 


diameter. The tube was waxed in the usual way to 
the glass cylinder of the X-ray tube and was sealed 
at the other end by a glass plate so that the lumin- 
escence due to the electron stream from the cathode 
could be viewed end on. 

It is found that the glass fluoresces in a very striking 
manner. At a pressure just greater than that at 
which the tube would normally be worked when 
producing X-rays, two bright concentric rings appear.. 
The outer one is rather diffuse, the inner is remarkably 
sharp. As the pressure is decreased the inner ring 
subdivides into others equally well defined, and later,, 
a bright point of fluorescence appears at the centre 
of the rings accompanied by intense local heating of 
the glass and the production of X-rays. The i-ension 
applied to the tube was of the order of 10,000 volts, 
and the effect observed was the same whether the? 
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€urreiit was alternating or rectified. An increase in 
voltage seems merely to intensify the rings and to 
xesuit in their furtlier subdivision. That the rings 
are caused by electrons is showm by the fact that they 
nan be moved by a magnet. That they do not occm 
at different moments of a single discharge cycle can 
be sliowm by viewing them in a rotating mirror. 

The accompanying photograph (Fig. 1) was taken 
at an angle of about 45° to the glass plate so as to 
avoid the general illumination inside the tube and 
clearly illustrates the multiple ring formation. 

W. A. Wood. 

J. Thewlis. 

ISTational Physical Laboratory, 

Teddington, Middlesex. 


The Diffraction of X-Rays by Vitreous Solids and 
its Bearing on their Constitution. 

The diffraction of X-rays by glasses has been the 
subject of many investigations during the last fifteen 
years, notably by Scherrer, Wyckoff, and Seljakow. 
Scherrer obtained broad diffraction bands similar to 
those obtained with lic|uids, whilst Wyckoff obtained, 
in general, more complicated patterns consisting of 
lines, bands, or lines superimposed on bands. The 
latest contributors to this subject are Parmelee, Clark, 
and Badger {Jour. Soc. Glass Technology, 13, 285 ; 
1929), and Clark and Amberg {ibid., p. 290), who have 
^Iso obtained broad diffraction bands for silica and 
felspar glasses. Quite apart from the validity of any 
of these measurements, no previous workers appear 
definitely to have identified the diffraction bands with 
small crystallites in the glass. 

With the view of obtaining more precise data on 
the constitution of glasses we have recently examined 
the diffraction effects produced by passing copper Ka 
radiation through silica, wollastonite, sodium borate, 
potassium borate, boric oxide, selenium, potash and 
soda felspars, glucose and sucrose, in the glassy state. 
Results have also been obtained with the more usual 
soda-iime-siiica and boro -silicate glasses. 

We have been able to show that silica glass corre- 
sponds to either cristobalite or tridymite crystallites, of 
average size 1 •5-2*0 x 10"^ cm., with the evidence very 
much in favour of cristobalite. Also we have shown 
that wollastonite (CaSiOg) glass corresponds to the crys- 
talline pseudo -wollastonite and that sodium borate 
.Xa 2 B 407 corresponds to crystals of this substance. 

In the ease of potash felspar (KgO . AlgOg . OSiOg), 
it has beeii foimd that the crystallites of the glass are 
mainly silica (probably cristobalite). The identity of 
the remainder is as yet uncertain. Boro -silicate glass 
containing 7 0 per cent SiOg, 17 per cent BgOg, and other 
.substances in minor proportions gives a very similar 
band. It has been found, in further confirmation of 
the observations, that potash felspar glass devitrifies 
to cristobalite and that wollastonite glass, which, it is 
to be expected, is much more stable, devitrifies to 
crystalline wollastonite at 900° C. 

We are not in agreement with the observations of 
Parmelee, Clark, and co-workers on the positions and 
number of bands obtamed with fused silica and with 
felspar glass. We obtamed for fused silica one band 
with a Spacing of 4*33 A., whereas they obtained two 
bands, one at 7*1 A., and a faint one at 2-5 A. Our work 
was carried out witla copper Xa radiation, whereas they 
worked with the radiation from a molybdenum target. 
We have repeated our measurements with molybdenum 
Ka radiation, and again obtain the strong band at 4-33 
A., together with a faint and much more diffuse band at 
about L5 A. For equal distances of specimen from 
film the breadth of a band when using copper Xa is 
Toiighly twice that with molybdenmn JTa, so that fMlure 


to detect the faint band with copper Ka may have been 
due to this cause. We have tested out this point and 
have failed to obtain the second band using copper Ka 
radiation with the distance from specimen to film 
reduced by more than half. It seems probable, there- 
fore, that the faint band obtamed with molybdenum Ka 
radiation is spurious and that the only one on which 
reliance can be placed is that at 4*33 A. We have 
checked this spacing with those of standard substances 
obtained on the same apparatus and are unable to 
understand the value of 7*1 A. given by Parmelee and 
Clark. We hope shortly to publish these results 
elsewhere in greater detail. J. T. Randadl. 

H. P. Rooksby. 

B. S. COOPEB. 

Research Laboratories of the 
General Electric Company, Ltd., 

Wembley, Mar. 1. 


Scattering of Electrons and a- Particles. 

Experiments by Rutherford show anomalies in 
the scattering of a -particles in a certain range of 
velocities for light elements. Similarly, the scattering 
of electrons by atoms shows anomalies for small 
velocities, as was discovered by Ramsauer. Both 
effects can be treated in a similar way by wave- 
mechanics considerations. 

Let us first consider the corresponding one-dimen- 
sional problem. A particle is reflected (scattered) 
from a potential valley. When the valley has the 
simple form of a rectangle, the effect can be treated 
as the well-known phenomenon of interference from 
thin plates in optics. For certain velocities (fre- 
quencies) no particles (light) are reflected, for other 
velocities the coefficient of reflection has a maximum. 
This is not limited to a rectangular shape but occurs 
for very general potential valleys. 

In the three-dimensional case, particles which are 
treated as a plane wave are scattered by an atom or 
by a nucleus, which is assumed to possess spherical 
symmetry. This plane wave may be enveloped into 
a series of spherical harmonics.^ For each component 
one obtains a scattering coefficient, which is an osciliat- 
ing function of the velocity of the incident particles. 

In the first approximation the atom can be con- 
sidered as a potential valley, which can be determined 
by the methods of Hartree. A nucleus should also 
be treated in this approximation as a potential valley, 
as was pointed out by Gamow in his theory of radio- 
active disintegration. 

For electrons of sufficiently small velocities, only 
the zero order scattering is appreciable. The mini- 
mum of the zero order scattering explains the Ram- 
sauer effect.^ Something similar is true when an 
a-particle hits a nucleus with a velocity which is higli 
enough so that it passes over the potential wall 
separating the inside of the nucleus from the outer 
space. For certain velocities of the incident particles 
the scattering coefficients of low order are affected a 
great deal by the presence of the f.)otentiai valley. 
The resulting modification of the Ruthea-ford scatter- 
ing law has been ealculated and re|,>roduees the general 
type of experimental curves. Quantitative agreement 
cannot be expected imtii the shape of the potential 
valley of the nucleus is known in detail. 

The detailed presentation will be given in an article 
to appear in the Zeitsckrift fur PhysiJc. 

G.-B'egk. 

institut f. theoretische Physik der Universitat, 
Leipzig. 

4 H, Fax^ii and J. Holtsmark, Zeit. f. Phpsiky vol. 45, p. 307; 1027. 

^ J. Holtsmark, Zeit.f. Physik, vol. 48, p.' 231 ; 1928: vol. 52, p. 485 ; 
1929. 
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Scattering of a- Particles by Light Atoms. 

In a letter to ISTatube of Feb. 1, and in greater 
detail in the Philosophical Magazine, voi. 9, No. 56, 
February 1930, Prof. A. C. Banerji has discussed 
some wave mechanical calculations on the scattering 
of a-particles by light atoms. I should like to make 
some remarks on this problem, which I have treated 
in a paper to appear in the Zeitschrift fur Physik. 

The first remark refers to the choice of nuclear 
model. While Prof. Banerji has assumed a central 
field of force consisting of a repulsion proportional 
to the inverse cube of the distance to be added to the 
Coulomb field due to the nuclear charge, I have taken 
a model corresponding to that used by Gamow to 
explain the radioactive decay ; that is, for distances 
r larger than the ‘ radius ’ of the nucleus, the po- 
tential is supposed to be Coulombiaii and for tktq a 
constant Vq. The scattering calculated by the 
mathematical method due to Born shows all the char- 
acteristic deviations from the normal Rutherford 
scattering, which have been traced experimentally 
by Bieler, Rutherford, and Chadwick. 

We cannot expect that this very rough model 
should give quantitatively right results, but if w^e 
determine Tq and Vq so as to give the ex^Derimentally 
measured scattering for small angles, we obtain a 
first rough approximation to the potential in the nucleus . 
For aluminum we get for Tq the value 2-23 x lO-i® cm., 
and for magnesium a somewhat smaller value, in 
agreement with the general increase of nuclear 
dimensions with atomic number. In contrast with 
this, Prof. Banerji, who also defines a ‘radius ’ Tq, gets 
a larger value for magnesium than for aluminium. 
Besides, there is the difference that our Tq does not 
depend on the velocity of the incident a-particle. 

The above-mentioned scattering formulae contains 
the velocity v of the a-particle and the scattering 
angle 9 only in the connexion v sin 612 ; therefore if 
V and 0 are varied so that v sin (9/2 is constant, the 
scattering will remain the same. This gives a very 
simple displacement rule, which allows us to calculate 
the scattering for every y and $ if the scattering is 
known for one value of v and all values of 6, or for 
one value of 6 and all values of v. 

It can be shown that this displacement rule, which 
seems to be in good agreement with experiments, 
holds for every nuclear potential of central sym- 
metry if we confine ourselves to the first approxi- 
mation of the Born method. That this is legitimate 
is not quite obvious, since the first approximation is 
not everywhere small compared with the zero approxi- 
mation. For r =0 the two approximations are, for 
example, of the same order of magnitude. Also 
Prof. Banerji confines himself to the first approxi- 
mation of the Born method, and for his potential this 
approximation is even infinite in the origin. 

The next problem is how to improve the very rough 
assumptions about the potential within the nucleus. 
For this purpose I have considered the following 
unclear model. Let be a sequence of 

numbers so that (p =0, 1, 2,...n). For r>rQ 

the potential is again supposed to be Coulombian. 
Inside the shell it is supposed to have the 

constant value F 3 ,(p =0,1,... n). The Born method 
gives again a very simple expression for the scattering 
by this model. This expression contains the con- 
stants ri,...r„ and Vq, From the ex- 

perimental scattering curves it will be easy to de- 
termine the constants Fj, when the rfo. are arbitra- 
rily given ; that is, we have a general method from the 
experimental data to determine the potential in the 
nucleus with any desired accuracy. The perform- 
ance of this work demands, however, more accurate 
measurements than are yet at hand. ' 


It should also be remarked that according to oui 
formulae the sensitivity of such determination of the 
nuclear potential will decrease for decreasing distances 
from the centre. Indeed, the influence of a change 
of the potential on the scattering result will vanish 
for distances very small comparedVith the de Broglie 
wave-length of the incident a-particle. 

Added in Pi^oof. — In the issue of Die Naturwissen- 
schaften of Mar. 14, Mr. Th. Sexl has treated the 
problem of the scattering of a-particles from a point 
of view similar to that of Prof. Banerji. In addition, 
he has also considered the case of an attractive force, 
which varies with the inverse fourth and fifth power 
of the distance. The last case corresponds with the 
idea proposed by Debye and Hardmeier, that the 
anomalous scattering should be sought in the polarisa- 
tion of the nucleus produced by the a-particle. As 
the agreement with the experimental results in none 
of the cashes investigated by him is quite satisfactory, 
Mr. Sexl infers that a nuclear polarisation is insuffi- 
cient to explain the results, and that some other effect 
must be looked for. 

Chkistian Molleb. 

Institut for teoretisk Fysik, Copenhagen, 

Feb. 21. 


Electron Affinities of the Elements. 

The various attempts to find experimentally the 
electron affinities of the chemical elements have met 
so far with little success. Since such a determination 
would probably help in shedding light on chemical 
reactions and the formation of molecules, it is ob- ' 
viously important. Accordingly, a method is here 
outlined which enables one to say approximately 
which elements have a positive electron affinity, and 
also to predict the approximate position of whatever ; 
lines of the electron affinity spectrum occur. I 

By definition, the electron affinity of an atom is | 
the ionisation potential of its negative ion, or the | 
difference in energy between the normal state of the ' 
atom and the normal state of the ion. From the 
work of Bowen and Millikan and others on stripped 
atoms, many of the higher ionisation potentials are 
known. In the iso -electronic sequence Be+'*', LB, He, 
H~, the ionisation potentials of the first three are ■ 
known, and so we may extrapolate to get that of the 
fourth. This would be our method of estimating the I 
electron affinity of the hydrogen atom. In this case, | 
one must make a long extrapolation (from 24*47 volts), I 
and so the attainable accuracy is not extremely high. ; 
Assuming that the square root of the ionisation | 
potential is linear in Z, the atomic number, which / 
gives reasonable agreement with the experimental 
values, one finds the electron affinity of H to be 1*4 
volts. Other methods of extrapolation may yield 
somewhat lower values. This is in agreement with 
theoretical work of Bethe (Zeits. /, Phys., 57, 815 ; 
1929), wdio concluded that the electron affinity was 
greater than 0-75 volts. 

If we examine the first row of the periodic table, 
then it seems almost necessarily to follow from any 
reasonable extrapolation that the electron affinity 
will show the following behaviour. For helium, it 
will be negative, indicating that He" is not stable. 
For lithium, it will be greater, perhaps positive, to 
decrease again with beryllium, increasing to carbon, 
decreasing to nitrogen, and increasing to fluorine, 
where the value is about 3-5 volts. The second row 
shows a similar behaviour, the increases in both cases 
being linear. 

■ The first exeited^-atates of H“, "2^8 and 2^>S', lie close 
below the normal state of FI, and. the states 2^P and 
2®P both lie above, tending to show that no discrete 
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electron affinity spectrum for H~ is possible, as Bethe 
also coiicl tided , The data used in the extrapolation 
are taken from tlie International CTitical Tables, 
vol. 5, and from B. Edlen and A. Erieson (Natxjbe, 
124, 683 ; ,1929). 

If we consider the iso -electronic sequence Ca"*"^, K"^, 
A, Ch, using data from I. S. Bowen (Phys, Bev., 31, 
457, 1919) and from K. W. Meissner {Zeits, f, Phys., 
40, 839 ; 1929), then assuming the second differences 
to be approximately constant, one obtains 3 volts for 
the electron affinity of chlorine, but the first excited 
state of Cl” lies above the normal state of the chlorine 
atom, so one would likewise expect no discrete electron 
affinity spectrum here. 

A systematic investigation may possibly reveal 
elements which possess such a spectrum. The present 
note merely purposes to direct attention to a method 
which may perhaps be used with profit in the search 
for whatever lines may exist. Even the rough extra- 
polation used her© would probably be helpful in 
estimating the position of ‘ polar ’ states of atoms 
at infinite separation, which information one needs in 
applying the Heitler and London method, as extended 
by Slater, to find the electronic energies of a diatomic 
molecule. James H. Babtlett, Jun. 

(Parker Travelling Fellow, 
Harvard University). 

Cambridge, Feb. 6. 


Energy Losses of Electrons in Mercury Vapour. 

A STUDY has recently been made by me of the effects 
of collisions with mercury atoms of electrons of 
energies of 8 volts, 18*4 volts, 34*6 volts, and 49 volts. 
The collisions of the electrons and mercury atoms took 
place in a field -free space from which those scattered 
at a definite angle passed into an analysing chamber 
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from which the mercury vapour had been removed. 
Here a velocity analysis was made by an electrostatic 
method instead of by the usual magnetic field. The 
paths of the electrons were bent by an electric field 
between two curved molybdenum plates. While the 
experiment was in progress, a paper appeared by 
G. P. Harnwell (FTiys. vol. 33, p. 559) in which 
the same method of analysis was used. Apparently, 
however, it failed to give results with electrons of 
energies less than about 40 volts and the resolution 
was somewhat low. Just recently, results of a similar 
experiment on energy losses in mercury have been 
published by Whitney vol. 34, p. 923), 


in which a ma^etic analysis was used giving about 
the same resolving power as the method used by me. 

The accompanying curves (Pigs. 1 and 2) show 
typical curves. The main peak represents electrons 
which have suffered elastic collisions, the others 
electrons having lost various amounts of energy by 
inelastic collisions. Most peaks could be measured 
with an error of not more than 0*2 volt. 

The inelastic peaks may be identified as follows : 

(1) An energy loss of about 4-9 volts. This peak 
probably includes the 4-7 volt, 4-9 volt, and 5*4 volt 
energy levels, corresponding to the PPq, PPi, and 
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the PP 2 levels. The resolving power w^as not sufficient 
to separate the 4-7 volt and 4*9 volt levels, and the 
5*4 volt peak is too close to the 6*7 volt peak. 

(2) An energy loss of 6-7 volts, the HPj enerj^y 
level. This peak is several times as intense as any 
other at all voltages studied except at 8 volts, where 
the 4*9 volt peak appeared a little more prominent. 

(3) An energy loss of about 9-2 volts. This prob- 
ably corresponds to some of the many energy levels 
near ionisation. 

(4) An energy loss of 10-4 volts. This corresponds 
to ionisation of the mercury atom, 

(5) An energy loss of 11'5 volts. This may be the 
result of two successive collisions, one losing 4-7 volts 
or 4*9 volts, and the other 6*7 volts. (See below.) 

(6) Another peak occurs at 13 ’5 to 14 volts. It is 
not sharp enough to be located accurately. It prob- 
ably represents two collisions, each resulting in the 
loss of 6-7 volts. 

The first two peaks were also found to occur with 
about the same relative intensity by Whitney. He 
worked at sixteen different voltages between 5 and 41. 
He found a peak at 9-7 volts which probably corre- 
sponds to mine at 9*2. He suggests it may be due to 
two successive collisions of 4*9 volts loss" each. He 
also gets a peak at 11*7 volts which without doubt 
corresponds to mine at 11-5. The exact position 
of this peak is a little imcertaiii in, 'both, experiments. 
In his experiments it seemed to be mixed up and in- 
separable from the ionisation peak. No doubt this 
is due to the fact that he worked at a pressure corre- 
sponding to a temperature of 94'" 0., while in my ex- 
periments the pressure was that corresponding to 
about 25*" C. 

The intensity of the 6-7 volt peak is very strildiig. 
The corresponding spectra] line {XIS49) is very diffi- 
cult to obsei’ve as it is so far in, the ultra-violet. 
These experiments when carried further should prove 
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valiiabl© ill estimating the relative probability of 
excitation to the various levels which are difficnJt to 
observe siiectroseopically. I think sufficient resolving 
power could be obtained to separate the 4*7 volts 
and 4-9 volt levels. The method has the great 
advantage tliat the collisions take place in a com- 
pletely field -free space. 

The intensity of the 11-5 volt peak is surprising. 
If it is the result of two successive collisions as ex- 
plained above, it should be less intense than the 
4-7 volt, 4-9 volt, and 5-4 volt peak. No satisfactory 
explanation of its intensity has been found. Foard, 
in an abstract {Bull, Am. Phys. Soc., Dec. 13, 1929), 
has described some similar experiments using a 
magnetic analysis. He seems to have obtained 
sliglitly higher resolution. He finds a peak at 7*7 
volts, the l^Si energy level. This peak does not 
occur either in my experiments or in those of Whitney. 
Otherwise the same peaks were found. 

In the present experiment, the electron gun could 
be rotated to give an angular distribution of the 
scattered electrons and some results have been 
obtained . They are not very accurate, and agree in 
general with those of Arnot {Proc. Eoy. Soc., vol. 125, 
p. 660), so nothing further need be said about them. 

These experiments w'ere made possible by the 
kindness of Prof. A. M. Tyndall in placing the facilities 
of the Wills Physical Laboratory at the "University 
of Bristol at my disposal. The work was done while 
I held an 1851 Exhibition Senior Studentship. 

D. C. Hose. 

Queen’s University, Kingston, 

Canada, Jan. 20. 


Glancing Angle of Reflection from Calcite 
for Silver (KaA X-Rays. 

We have measured the first order glancing angle 
at which the Ka^ line of silver is reflected from the 
cleavage planes of calcite by a method independent 
of any used by those who have obtained the most 
reliable results so far. The weighted mean value of 
fourteen independent observations reduced to 18^ C. 
is 5° 17' 13-8r ±0*06^h 

This value was obtained from spectrograms taken 
on a new spectrometer specially designed to utilise 
the displacement method introduced by H. S. Uhler 
{Phys. Rev, [11], 11, 1-20 ; 1918). A full description 
of the method, instrument, and results will be given 
later. 

The value of the wave-length corresponding to the 
above glancing angle is 0-558238 A. ± 0*000002 A. ob- 
tained by using 3*02904 A. for the ‘ effective ’ grating 
space of calcite (Siegbahn, “ Spectroscopy of X-Hays”, 
1924 edition). 

The thermal coefficient of expansion at 18° C. 
for the grating space of calcite obtained from the 
most trustworthy sources, without approximations, is 
0 * 00001023 /° C. This value differs by about 2 per cent 
from the generally quoted value originally given by 
W. Stenstrom (Dissertation, Lund, 1919) as a sufficient 
approximation. 

It is interesting to note that our value of the 
glancing angle is 1*4" smaller than that given by 
G. Kellstrom {Zeit. f. Phys., 41, 516 ; 1927) for the 
first order of calcite, namely, 5° 17' 15*2". The 
probable error of the unweighted mean of Kelistrom’s 
seven determinations for this order is ± 0 * 045 ". The 
unweighted mean of his four second order determina- 
tions is also larger than ours and has relatively four 
times this probable error. With such a difference 
existing, one wonders if the grating spaces of the 
crystal specimens used were the same. We employed 
an unusually selective piece of calcite which was 


cleaved from an excellent specimon of Iceland spar 
contained in the Marsh collection of Yale University. 

Our value is larger than those of K. Lang {Ann. d. 
Physih, 75, 489 ; 1924), A. Leide (Dissertation, Lund, 
1925), and A. P. Weber {Zeit. f. Wiss. Photo., 23, 
149 ; 1925), although coming within 0*11" of Lang’s 
and 0*36" of Leide’s results when their probable errors 
are added to their respective mean values. 

Chaelton Dows Cooksey. 

Donald Cooksey, 

Sloane Physics Laboratory, 

Yale "University, 

Feb. 11. ' 


The Nuclear Moment of Lithium. 


The fact that the hyperfine structures of spectral 
lines are so much narrower than the multiplets in the 
same spectrum is due principally to the fact that the 
latter are produced by the magnetic moment of the 
electrons, while the former originate from the mag- 
netic moment of the nucleus, which is usually attri- 
buted to nuclear protons, and is, therefore, about 
1840 times smaller. 

The hyperfine structure of the Li‘^ spectrum, dis- 
covered by Schuler {Zeit. f. Phys., 42, 487 ; 1927) is 
of the same order of magnitude, however, as the 
multiplet separations themselves. From this fact 
Keisenher g {Zeit. f. Phys., 39, 516; 1926) drew the 
conclusion that the magnetic moment of the lithium 
nucleus w^as of the same order of magnitude as that 
of an electron, and therefore caused by electrons in 
the nucleus and not by protons. The experiments of 
Taylor {Zeit. /. Phys., 52, 846 ; 1929) on the Stern- 
Gerlach effect with lithium atoms failed, however, 
to indicate the expected large magnetic moment for 
the nucleus. 

In the following we will show that the nuclear mag- 
netic moment is not very large, and that the wide 
hyperfine structure is caused by the presence of a 
single I 5 electron in the configurations considered. 

In a recent letter to Natube (125, 16 ; 1930), 

Fermi has given an expression for the interaction 
between the nuclear moment and the external 
electrons derived from quantum mechanics.^ For an 
s-state in an hydrogenic atom the doublet separation 
( 5 -states have y = 1/2 and thus split into tw^o levels) 
will be 


. 8^ c,Z^ q{i) .. 


In this expression we denote by g{i) the ratio between 
the magnetic and mechanical moments of the nucleus, 
its Land© g-value, but in units 1840 times smaller 
than used for electrons, in order to obtain the mag- 
netic moment of a spinning proton as unity. Since 
the mechanical moment of a spinning proton is 1/2 
quantum unit, its g{i) is thus 2. The mechanical 
moment of the nucleus is denoted by i. 

Applied to doubly ionised lithium the lowest 5 -state 
would have a doublet separation of 


Ai' =0*228 g{i) . {i +|-) cm.~^. 

For the Is 2s and I 5 2p configurations of LU 'w© may 
assume that the hyperfine structure is mainly due to 
the presence of the Is electron. The added' electron 
will have some screening effect on the I 5 electron, but 
as it is an outer electron this effect will be very small. 
Furthermore, the screening effect of the Is electron 
upon the 25 or 2p electron will be large, and as these 

^ The same expressions were known to os before from nnpublished 
material of H. Casimir, presented at a meeting in Copeiiiiagen last 
April. Tor a general state in an hydrogenic atom Casimir obteiins for 
the interaction energy : 

AK - Ehca,^Z^ln\l -j - + 1 ) . g(i}l 1 840 . cos (i, j). 
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electrons have n-2 their interaction with the nucleus 
will be far smaller than that of the Is electron, and 
wiir be neglected .here. 

To obtain finally the hyperfine structure for the 
Is 2s and Ls 2p states of Li+, use is made of the 
expressions derived by Goudsmit and Bacher (Phys. 
.Bev., 34, 12 ; 1929). Assuming for simplicity i =1/2, 
which does not affect the order of magnitude of our 
results, we expect to a first approximation : 



Calc. 

Obs. 


Ai'=0-17 g{i) 

0*6 cm."^ 


= 0-14 gii) 

0*3 

^Pl 

= 0-086 g{i) 

0*3 


The result is that the expected separations are not of 
an order of magnitude 1840 times smaller than the 
multiple t separation of which is approximately 
5 cm.“^. 

Becently Schuler and Briick {Zeit.f. Phys., 58, 735 ; 
1929) have given a tentative analysis of the LP hyper- 
fine structure leading to i = 1/2, and giving the separa- 
tions mentioned as observed in the above table. 
With respect to the uncertainty in the screening effect 
and interpretation, their results indicate a g('i)-value 
of about 3 to 6. (It was hoped that this value would 
be approximately 2.) The application of these 
formulae to hyperfine structure in other atoms, which 
can be done to a first approximation by replacing 
(Zln)^ by Zz^jn^, also seems to lead to rather large 
values for g(i). 

If the tentative interpretation of this hyperfine 
structure given by Schuler and Briick is correct, the 
hyperfine splitting is inverted. Another example 
where this is the case is the cadmium isotope with 
i = l/2 (Schuler and Briick, Zeit.f. Phys., 58, 737 ; 
1929). This means that the magnetic moment of the 
nucleus is related to its mechanical moment as if it 
were due to negatively charged particles. However, 
it is possible, though improbable, to have a compli- 
cated configuration of positive particles for which the 
resultant magnetic moment is oppositely directed to 
the mechanical moment. Something similar occurs 
for the extra-nuclear electrons in certain complicated 
configurations which show a negative Landd p-value 
(for example, with g = - 2/3). 

S. Goudsmit. 

L. A. You^ig- 

Department of Physics, 

University of Michigan, i 

Jan. 30. 


Moment of Inertia of Hydrogen from Band Spectra. 

The commonly accepted value of the moment of 
inertia of the hydrogen molecule, in the normal state, 
is due to Hori {Zeit.f. Phys., 44, 834 ; 1927). In deriving 
this value, Hori expressed the rotational energy as 
and calculated empirical values of 
directly from the data. The term is due to 
the swelling of the molecule with rotation, and it is 
now well established that the theoretical values of 
hold accurately in the case of electronic levels for 
which there is no resultant electron momentum to 
complicate matters. This is the situation in the 
normal level of hydrogen (^S). Hori’s values of are 
several times as small as those given by theory and, 
what is more important, are positive, whereas a 
swelling of the molecule with rotation requires that 
they be negative. Hori made note of this discrepancy 
in sign, but was imable to explain it. We find, how- 
ever, in agreement with Schaafsma and Dieke 
/. Phys. , 55, 1 64 ; 1 929) that Hori ’s data, although 
relatively inaccurate and meagre, do indicate negative 
values of and we are unable to locate the origin of 


his published values. It should be pointed out, in 
addition, that Hori’s data give probable errors for 
B„ (his and (his |8) ten to one hundred times as 
large as his published errors for these quantities. 

There are now available much more extensive and 
accurate data for the normal state of hydrogen. 
Schaafsma and Bieke (loc. cAt.) have published rota- 
tional energy data, based on plates obtained by 
Dieke and Hopfield (Phys. Rev., 30, 400 ; 1927) on the 
50 cm. vacuum spectrograj)h at the University of 
California. One of us (see H. H. Hyman and R. T. 
Birge, HATtmE, 123, 277 ; 1929) has recently obtained 
similar data from spectrograms taken with Prof. 
Hopfield’s new 10-ft. vacuum spectrograph. Using 
all available data from these sources, and employing 
the various known theoretical I’elations, we have 
calculated values of H as a function of v, and find 

B^=60‘587 -2-7938(r -f 1/2) -^^0500 x 10-2(t, + 1/2)2 

-24-058 xlO-4{t7 +1/2)3. 

In this equation, the actual vibrational energy levels 
are given by v =0,1,2, etc., and the available data run 
from tJ=l to 12 inclusive. The equation is entirely 
satisfactory from t? = 1 to 9. The higher values of v lie 
close to dissociation and the observed values of are 
smaller than those given by the equation. 

The most important constant is of course Bq, 
corresponding to the lowest actual vibrational level 
(^j=0). The absorption bands of the B-A system, 
observed and measured by Dieke and Hopfield (loc. 
cit.) lead directly to a value of B^, but the probable 
error is quite large. On the other hand, only one 
emission band (observed by Witmer, Phys. Rev., 28, 
1223 ; 1926) is available for this purpose, and the data 
in this case are very fragmentary. It is therefore 
necessary to evaluate Ho by extrapolation, using the 
equation just given, with v = 0. The extrapolation in 
this case is quite trustworthy provided the curve is 
really smooth. The result is =59*192 cm.“i. 
Using the new conversion factor {27*66 ± 0*04) x 10"^^, 
given by Birge (Phys. Rev., Supplement 1, 1 ; 1929)’ 
one then obtains Jq = 0*4673 x 10"^® gm.crn.^, and 
ro =0*7500 X 10“8 cm. Hori found Hq =57*77, giving 
Iq =0*479 X 10"^®. This differs from our value by 2*2 
per cent. 

In this connexion we should like to emphasise that 
Hori’s published 1 =0*467 x 10 -‘^o refers to the true 
state of zero vibration (v = - 1/2) and would now be 
denoted I^. Nearly everyone has quoted and used 
Hori’s /g value as though it were Our own value 
of B, is given by the constant term in our equation 
(60*587), and this leads to =0*4565 x 10“^o, 

=0*7412 X 10-3. jg interesting to note that Wang 
(Phys. Rev., 31, 579 ; 1928) obtained I, = 0*459 x lO-^o", 
from a theoretical wave mechanics calculation. We 
believe that the probable error in the values of Hj to 
Bg, as given by the above equation, is 0*1 per cent, or 
less. So far as the uncertainty of the extra] )olation is 
concerned, the probable error in Bq and B, is not more 
than 0*2 per cent. It is, however, shown in the folio w- 
ing letter by Birge and Jeppensen that B^ is definitely 
perturbed, so that our value is not correct. Whether 
B^ is correct cannot be tested, since this constant 
refers to a molecular state wdiicli does not exist. 

This work has been carried out with the advice and 
assistance of Prof. H. T. Birge, to wlioni we wish to 
express our sincere thanks. 

Hugh H. Hyman. 

C. R.ulox Jeppeskn. 
Union College, Schenectady, N.Y., 
and 

University of California, 

Berkeley, California, 

Jan. 10. 





Supplement to “ Nature,’’’’ March 22, 1930 463 


Moment of Inertia ■ of Hydrogen from Raman 
Effect. 

F. Rasetti (Phys. Rev., 34, 367 ; 1929) has recently 
obtained accurate data on the Raman effect for gaseous 
hydrogen. From his data it is possible to calculate 
extremely precise values of and This is very 
fortunate, for it is now possible, from band spectra, to 
obtain an accurate value of Bq only by extrapolation, 
as has been shown in the preceding letter by Hyman 
and Jeppesen. Because of the importance of this 
constant, it has seemed advisable to make a searching 
analysis of Rasetti’s data, using all known theoretical 
relations. 

We have expressed the rotational energy as 
where m is a half -integer 
for the actual rotational levels. We have calculated 
values of from the theoretical relations derived by 
Kemble. The only value of F which is known theo- 
retically is F^, but this can be used safely for F^, when v 
is small. We have also paid scrupulous regard to the 
difference between derivatives and finite central 
differences . For most molecules the distinction can be 
ignored, but this is not at all the case for hydrogen. 
Rasetti, in his calculations, omitted the term, 

although his data clearly require it. He also used D.^ 
as constant, —D^. Besides the rotational constants 
for V = Q and 1 , his data also evaluate the separa- 
tion of these two vibrational levels, for zero rotation 
(m = 0). Using all of his data, we get wi /2 = 4161-70 cm. 
Rasetti’s value of 4161-8 is based oma single line. 

This value of wi /2 is most interesting, for it lies 
definitely off the smooth : v curve. Hyman’s new 
data have not yet been analysed for values, but the 
older data lead to 0 ^ 1/2 =4146 em.”^, with a probable 
error not greater than 2 cm."^, so far as the extra- 
polation is concerned. The discrepancy of 16 cmr^, or 
0*38 per cent, is therefore real. Such a vibrational 
perturbation seems to be quite unprecedented, and 
obviously cannot be explained as due to the crossing of 
two sets of rotational levels. Such a crossing, in any 
ease, affects only certain lines of a band, and not the 
entire band. Even the older data give 4159 cm."^ for 
0 ) 1 / 2 ? a-s one of us noticed several years ago, but 
Rasetti’s work is the first to establish definitely the 
existence of this irregularity. One disturbing conse- 
quence of the irregularity is that one cannot be certain 
of the value of o)^, the frequency of vibration for in- 
finitesimal amplitude. In calculating values, we 
have used o)^ =4371, as derived from a smooth 03 curve, 
ignoring 0 ) 1 / 2 . The resulting uncertainty in is 
negligible, in any case. 

Our final calculated values of Bq and B^, from 
Rasetti’s data, are 59-354 cm. and 56-4035 cm."^, 
respectively, as compared with Rasetti’s published 
59-40 ± 0-03, and 56-47. So far as the consistency of 
the data is concerned, our own calculated values have 
a probable error of less than 0-01 cm.~i, but the real 
probable error is doubtless several times as large. 
IJsing all our derived constants, Rasetti’s sixteen 
measured lines are represented with an average residual 
of 0-24 cm. His own average residual is 0-36 cm."^. 
The agreement with theory is remarkably close in j 
every detail, and this is especially gratifying, since the | 
hydrogen molecule provides the most severe test of any 
theory of band spectra. 

The equation f or derived by Hyman and Jeppesen 
from band spectra daia only, gives =56-4115 cm."^. 
This agrees with our value from Raman effect to one 
part in seven thousand. It is the most accurate check 
between Raman effect and band spectra data that has 
yet been found, and is again a most satisfactory con- 
firmation of theory. On the other hand, the Raman 
effect value of Bq is 0-27 per cent greater than the 
extrapolated band spectrum value. The agreement of 


the Bi values shows that the equation given by 
Hyman and Jeppesen is entirely correct at f = 1 , and 
hence its extrapolation to r = 0 is certainly correct to 
0-1 per cent or less. We therefore have a perturbation 
in the moment of inertia of the loivest vibrational state 
of hydrogen. Since the separation of vibi*ational levels 
is assumed to measure an average value of the classical 
frequency of vibration in the two levels concerned, the 
conclusion seems almost inevitable that in the lowest 
vibrational level of hydrogen the frequency of vibra- 
tion is greater and the moment of inertia less than the 
values to be expected from the constants for the other 
vibrational levels. 

The essential correctness of the value of Bq, as 
derived from Raman effect, cannot be questioned. 
Hence the true for hydrogen is 0-46602 x 10 "^® 
gm.cm.2, Vq =0-74891 x 10“® cm. These constants are 
given to five significant figures, like Bq, but it should 
be remembered that the conversion factor has itself a 
probable error of one part in seven hundred. As noted 
by Hyman and J eppesen, the value of B^ now becomes 
indefinite, due to the irregularity in Bq, but in the 
absence of contrary evidence, it seems best to use, for 
both B^ and when calculating derived constants, the 
smooth extrapolated values already given. 

Raymond T. Bikge. 

0. Rulon Jeppesen. 

University of California, 

Berkeley, California, Jan. 10 . 


Raman Spectra of Crystalline Powders. 

In a recent communication (Natube, Nov. 2, 1929) 
Prof. R. Bar of Zurich has shown that it is possible 
in many cases to photograph the Raman effect with 
solids in a state of powder. The difficulty encountered 
by him, and also by Dr. A. C. Menzies (see Nattjbe, 
Oct, 5, 1929), of the continuous background in the 
spectrum w^hich overpowers all but the strongest 
Raman lines, is, however, serious, as it interferes with 
the general utility of the method. During the past 
two months I have been engaged in an attempt to 
overcome this difficulty, and have found that it may 
practically be avoided by rumiing the mercury arc 
at a lower temperature, and, where necessary, also by 
interposing a suitable light filter between the arc and 
the illuminated substance. A concentrated solution 
of didymium chloride proved especially useful for 
this purpose. Thus, for example, all the four lines 
obtained by Schaefer with a large single crystal of 
sodium nitrate may, wdth equal success, be photo- 
graphed in about half an hour by using an irregular 
aggregate of small crystals placed within a small 
triangular-shaped cell with mirrored walls. 

Prof. Bar has found that in the case of naphthalene 
the Raman lines appear in the same position in 
the crystal powder as in the liquid. My results 
with benzophenon© crystals and liquid show that 
a marked change in the position of some of the Raman 
lines occurs on fusion of this substance ; this is 
best seen with the line usually attributed to the 
ketonic group, which gives a shift of 1657 wave 
numbers in the liquid and 1650 in the solid, and is 
also noticeably sharper in the latter. It is clear that 
a promising field of research offers itself in the com- 
parative study of the Raman spectra in the liquid and 
solid states. 

About eighteen inorganic nitrates have also been 
examined by this method, some anhydrous and the 
others as hydrates. It w^as noticed by Schaefer and 
by Bar that the inactive frequency of the NO 3 group 
in NaNOg crystals differed appreciably from the value 
in its aqueous solution. In the present investigation, 
the largest shifts corresponding to the inactive fre- 
quency w^ere given by lithium, sodium, and mag- 
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iiesiiim nitrates (1071, 1070, and 1060 wave numbers 
resjjeetively). The values obtained with calcium, 
barium, and lead nitrates were not much different 
from the value for nitric acid (1045), while mercuric 
and bisnuitli nitrates showed smaller frequency shifts 
(1037 and 1040 wave numbers respectively). In 
some eases, for example, lithium, aluminium, and 
mercuric nitrates, the line was accompanied by a 
fainter component. 

It is interesting to note that in nitrate crystals 
belonging to the cubic system the frequency shift is 
almost the same as for nitric acid in spite of the varying 
size of the metal atom (for example, calcium, barium, 
and lead nitrates). Of the other t \¥0 frequencies, the 
7 line appeared only in the case of lithium and 
sodium nitrates. The 13 /x line, however, was more 
persistent and appeared in the case of lithium, sodium, 
ammonium, potassium, barium, and lead nitrates. 
The Raman line corresponding to a remote infra-red 
frequency appeai'ed iDrominently in lithium and mer- 
curous nitrates (42*9 /i and 57*2 yu. respectively), and 
was also noticeable with sodium, calcium, barium, 
zinc, silver, and mercuric nitrates. 

P. Krtshnamubti. 

Raman Effect in Liquefied Gases. 

In a recent investigation by Daure (Trans. Faraday 
Soc., 25, 825 ,* 1929) on the Raman effect in licpefied 
gases, it was found that the spectrum of liquid am- 
monia includes three strong lines the displacements 
of which are 321, 330, and 338 mm.'^ Two of these 
lines (321 and 330 mm.“^) have already been observed 
by Dickinson, Dillon, and Rasetti (Pliys. Rev., 34, 
582 ; 1929), who found the line 330 to be very strong 
and the other slightly weaker. Now^ the Raman 
spectrum of ammonia vapour as reported by Wood 
(Phih Mag., 7, 744 ; 1929) show'^s only the line 

330 mm.“i, hence Daure ascribes the two newlines to 
some complex such as HglST =]S[Hg. It seems to me 
that this observation is significant and worthy of more 
consideration. 

To begin with, it will be noted that the two new 
lines may be accounted for, within the limit of 
accuracy of Daure’s measurements, by the expression 
330 ± 8 mm."^ This is precisely the sort of expression 
which gives the displacements of the Raman effect in 
general, and it suggests that the outer lines represent 
a scattering of the light which gives the central line 
by complex or associated molecules. In other words, 
these lines may arise from a secondary Raman effect 
in the liquid. Unfortunately, Daure reports only the 
‘ negative ’ lines (disjplaced towards the red), so that 
no cheek can be made on the structure of these lines 
on the ‘ positive ’ side. 

The chance that this relation is mere coincidence is 
reduced by the data of Daure for liquid ethane, which 
exhibits in this region a similar triplet structure which 
may be represented by the expression 291 ± 4 mm. 

So far as I am aware, the Raman effect in ethane 
vapour has not been reported, but if the viewpoint 
outlined above is correct, it should contain only the 
line displaced 291 mm. 

One experiment which suggests itself as a con- 
firmation of this interpretation is a determination of 
the polarisation of these lines. If the two liquid lines 
liave the same polarisation, it would be strong evidence 
that they are related in the manner suggested. 

If such an effect could be established, it would pro- 
vide a valuable tool for investigating molecular com- 
plexes and associated liquids. A few inferences on 
this basis will serve to indicate its power. The 
frequency displacements of the liquid lines, ± 8 
and ± 4 mm. would indicate that the vibrations of 
the components of the complex are much smaller than 


those of the atoms in the molecules, which is to be 
expected. Moreover, the fact that both positive and 
negative lines are quite intense would point to the 
existence of a considerable portion of the complexes 
in an excited state, probably closely akin to Henri's 
conception of ‘ predissociation ’. It is hoped that 
more data will shortly be available so that some of 
these questions may be settled. J. B. Austin. 

Research Laboratory, 

United States Steel Corporation, 

Kearny, N.J. 


Raman Lines of Mercury in Arc Improbable. 

A COMMUNICATION by Venkatesachar and Sibaiya 
appeared in Natube for Nov. 30, 1929, in which the 
opinion was expressed that some of the faint nebulous 
lines of the mercury arc were in reality Raman lines 
of mercury excited by the more powerful radiations. 

This did not seem to me very probable, and I have 
investigated the matter with a new 220-volt quartz 
arc provided with a window of polished optical quartz 
which permits end -on observation of the long narrow’ 
cylinder to which the discharge contracts wiien the 
arc operates on full load. The region surrounding this 
highly luminous cylinder is comparatively dark, and 
would seem to be the most promising field in which to 
search for Raman lines. 

An end-on image of the discharge was focused on 
the slit of a large quartz spectrograph by means of a 
quartz fluorite objective. The image, a small circular 
disc of intense brilliancy, W’-as blocked off with a strip 
of black paper, which was removed for half a second, 
at the end of the exposure. The spectrum of the 
irradiated vapour above and below^ that of the disc 
w^as comparable in density with that of the discharge. 
There was no relative enhancement of the lines in- 
dicated by Venkatesachar ; if anything, they w^ere a 
little stronger in the spectrum of the discharge than 
in the spectrum of the irradiated vapour. 

R. W. Wood. 

Johns Hopkins University, 

Baltimore, Feb. 15. 


Raman Effect for Solutions of Sulphur Dioxide. 
Studies of the Raman effect for hydrogen chloride 
I and for ammonia as gases, as liquids, and in aqueous 
solution have been made by various investigators. 
With ammonia, the same modified line appears in all 
three cases. Hydrogen chloride reveals the same 
scattered line in the liquid and gaseous states, but, as 
is to be expected, not in aqueous solution. 

We have investigated the scattering of sulphur 
dioxide in various solvents, such as waiter, benzene, 
and carbon tetrachloride, and intend to w^ork wdth the 
pure liquid and the gas. In addition to the modified 
lines arising from the solvent, there occur, in each 
instance, lines characteristic of the sulphur dioxide 
molecule. The most prominent of these lines a|)].)car 
in all of the solvents at X4588 and .\423S, cxciteci, 
respectively, by X4358 and X4047 of tfie mercury are. 
The shift indicates an infra-red wavelength of\S-SM. 
This is very close to the mean value of aliout 8-7 /x for 
the band from 8-4^ to 9-0 /t, which is one of the most 
intense twm of the six infra-red absorption bands 
found by Coblentz for this gas. 

The replacement of the broad infra-red band by a 
Raman line may be due to the faintness of the P and, 
P branches in the spectrum adjacent to this line, and 
the appearance of a Q branch in the Raman spectrum, 
as was found by Wood for hydrogen chloride. 

,, W11.UIAM D. Harkins. 

David M. Gans. 

Harold U. Bowers. 

University of Chicago, Jan. 6. 
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Obituary. 


Be. J. G. .de Man. 

T he Butch, zoologist Br. Johannes Govertus de 
Man, who died at Middelburg on Jan. 19 
last in his eightieth year, was well known as an 
authority on two very diverse groups of animals, 
the free-living Nematode worms and the Becapod 
■ Crustacea. 

Be Man was born in 1850 at Middelburg, where 
his father, Br. J. C. de Man, was a physician well 
known throughout the Netherlands. He studied 
mathematics and natural science at the University 
of Leyden, where he received the degree of doctor 
in 1873 for a thesis, “ Comparative Studies on the 
Myology and Neurology of Amphibia and Birds.” 
He was appointed &st assistant in the State 
museum of natural history in Leyden in 1872, 
and three years later was promoted to be con- 
servator. He had studied under Leuckart at 
Leipzig in 1872, and in 1876 he spent some months 
at the recently established zoological station at 
Naples, where, however, his stay was cut short by 
a severe attack of typhoid. In 1881-82 he worked 
in Selenka’s laboratory at Erlangen, studying the 
sipunculid worms collected by Semper on his 
expedition to the Philippine Islands. 

In 1883 de Man had to resign his post at the 
museum at Leyden owing to prolonged ill-health 
and he retired to pursue his studies, first at his 
parents’ home at Middelburg and later in a house 
which he built overlooking the Scheldt at lerseke. 
Here he lived the quiet life of the student, working 
out collections from museums and expeditions 
all over the world, appealed to by the neighbouring 
fishermen when anjrthing out of the common came 
to their nets, and explaining to the children the 
nature of the treasures gathered on their seaside 
rambles. Although he took no part in public life, 
his purse was ever open to appeals for charitable 
or useful purposes. None could have been more 
courteous and helpful to those who sought infor- 
mation by correspondence, and none more careful 
to give acknowledgment for any assistance he 
received. 

The free-living nematodes are a group little 
studied in comparison with those species that, 
by reason of their parasitic habits, come into more 
direct relation with human affairs, and few zoo- 
logists have any suspicion of their abundance or 
their variety. In their study de Man was, after 
Bastian, one of the pioneers, and his work on 
them will not soon be surpassed for thoroughness 
and precision. On the Becapod Crustacea, his 
numerous memoirs and papers, full of the most 
careful and detailed description and beautifully 
illustrated by his own pencil, remain as a mine of 
information for all students of the group. An 
obituary notice in the Nieuwe RoUerdamscke 
Gourant of Jan. 29 concludes with the words. 
He leaves a blank, not only in the learned world, 
but also among the simple fisher-folk of lerseke ” ; 
a fitting epitaph for the kindly old scholar. 

W. T. C. 


Lieut. C. B. Eielson. 

The loss of Lieut. Eielsoii removes one of the 
most experienced Arctic pilots and a pioneer , in 
polar aviation. On Nov. 9 last year, he set out 
from Teller in Alaska on a second aeroplane 
journey to the ice-bound vessel Nanuh, off Cape 
North, Siberia. On his failure to arrive, search 
parties were sent out, and during the month of 
February discovered the bodies of Lieut. Eielson and 
his companion, Mr. E. Borland, near the wrecked 
machine about 90 miles south-east of Cape North. 

Carl Ben Eielson was an American of Nor- 
wegian descent. In 1923 he was the first pilot to 
use an aeroplane in Alaska, and his success led to 
his being employed to carry mails during winter. 
In 1926 he joined Mr. (now Sir) Hubert Wilkins in 
his trial tests over the Arctic Ocean, which were 
continued in 1927 in preparation for a trans- 
polar flight. In that year they flew more than 
five hundred miles to the north-west of Cape 
Barrow, On the return, a forced descent on the 
pack ice w^as followed, after a second start, by 
another descent, w'hich entailed leaving the machine 
and marching 75 miles over the ice to land. This 
was done in two weeks, without any considerable 
difficulty. 

In 1928, Eielson piloted Wilkins’s machine from 
Point Barrow via northern Greenland to Spitsbergen. 
This was a flight of twenty hours and remark- 
able for its daring and skilful navigation. In the 
same year Eielson went to the Antarctic with 
Wilkins and was his pilot in his 1200-mile flight 
in Becember, which resulted in the discovery that 
Graham Land' is a series of islands. 


W^e regret to announce the following deaths : 

The Rt. Hon, The Earl of Balfour, F.R.S., Chancellor 
of the University of Cambridge and of Edinburgh, 
on Mar. 19, aged eighty-one years. 

Mr. T. A. Barns, a well-known Central African 
traveller and naturalist, on Mar. 4, aged forty-eight 
years. 

Mr. R. Moir Clark, xmtil last year lecturer in agri- 
cultural botany at the University of Aberdeen and 
secretary for many years of the Aberdeen Natural 
History Society, aged sixty- three years. 

Mr. Edward Clodd, distinguished by his work and 
publications on folk-lore and anthropology, on 
Mar. 16, aged eighty -nine years. 

Dr. A. T. Hadley, emeritus president of Yale Uni- 
versity and a distinguished economist, aged seventy- 
three years. 

Prof. Maurice R. J. Hayes, professor of materia 
medica and therapeutics, University College, Dublin, 
and first Director-General of the Irish Free State 
Army Medical Service, who was an authority on 
radiology, on Mar. 2, aged fifty-on© years. 

Dr. J. B. Hurry, formerly medical officer of Read- 
ing and author of a series of books on “‘Vicious 
Circles ” which appeared in many languages, on 
Feb. 15, aged seventy-two years. 

Dr. K, J. P. Orton, F.R.S., professor of ' chemistry , 
University College. of North Wales, on Mar., 16, aged 
fifty-seven years. 
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News and Views. 


Fob the centenary meeting of the British Associa- 
tion for the Advancement of Science, which will be 
held in London next year on Sept. 23—30, the Council 
has unanimously resolved to nominate Gen. the Right 
Hon. J. C. Smuts as president of the Association, and 
he has accepted the nomination. It was felt that, 
for the London meeting, the president should be a 
leading statesman or other representative of the 
British Empire with scientific interests instead of being 
distinguished for work in a particular branch of 
science. Usually, the presidents elected represent 
alternately the physical and the biological sciences, 
and little consideration is given to the appropriateness 
or otherwise of their special subjects to the place of 
meeting. If the Prince of Wales had not been presi- 
dent of the Oxford meeting in 1 926, he would obviously 
have been of unique significance as president of the 
centenary meeting in London. His interests in South 
Africa suggest, however, that he would welcome the 
nomination of Gen, Smuts, who is so very highly 
respected in that coimtry. 

Gen. Smuts has wide interests in many fields of 
practical life and intellectual activity, and has won 
distinction in all of them. He is a statesman with 
high principles and broad outlook, a naturalist who 
has done original field work in botany, and a philo- 
sopher who has correlated observations and con- 
clusions into a coherent scheme. His work on 
“ Holism and Evolution ”, published in 1926, was a 
wide and original survey of evolutionary philosophy 
of a xmiverse vitalised by a great driving force. The 
great characteristic of the world of Nature is held to 
be the tendency to the development of ‘ wholes k 
The work revealed Gen. Smuts as a scientific student 
and thinker of great knowledge and remarkable power 
of expression. His presentation of Darwin’s prin- 
ciples and discussion of the work and conclusions of 
Mendel and Weismann and their disciples showed 
both just apprepiation and sound judgment ; and his 
general thesis was a valuable contribution towards the 
merging together of science and philosophy- Gen. 
Smuts was president of the South African Association 
for the Advancement of Science in 1925, and in his 
presidential address on “Science in South Africa”, 
the main part of which was published in Natxjbe of 
Aug. 15, 1925, he presented a comprehensive survey 
of scientific problems of the southern hemisphere 
from the point of view of South Africa as the appro- 
priate centre from which to correlate them. Whatever 
may be the subject of his address at the London meet- 
ing next year, we are sixre that it will be dealt with in 
a masterly way and will command the attention of all 
interested in progressive life and thought. 

Pbof. BoHusLAy BBAUisrEB, the eminent Czecho- 
slovak man of science, distinguished for his investiga- 
tions in the chemis try of the rare earth elements, has . 
j ust attained the jubilee of his ‘ promotion ’ as dGctor 
of philosophy at the Oharles University of Prague. 
This event was celebrated aceording to the traditions 
of the Hniversity by a solemn renewal of his diploma 
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on Feb. 28. Prof. Brauner has also recently been 
made an honorary member of the Polish Chemical 
Society, thus adding to the long list of foreign dis- 
tinctions which have been conferred upon him in 
recognition of his researches in inorganic and analytical 
chemistry. Among his more important discoveries 
mention may be made of his independent isolation 
of fluorine, carried out at Manchester in the early 
’eighties, the recognition of the complexity of didy- 
mium and its fractionation into praseodymium, 
neodymium, and samarium. He was among the first 
to realise the full significance of Mendeleeff’s jDeriodic 
classification of the elements and in support of it he 
undertook the redetermination of the atomic weights 
of many rare earth and other metals. He had 
deduced, so early as 1877, that beryllium must be 
bivalent and therefore has the atomic weight 9, thus 
bringing it into line with Mendeleefi’s scheme. Prof. 
Brauner’s interest in the classification of the elements 
brought him into close contact with the Russian 
savant, and their intimate friendship only terminated 
on Mendeleeff’s death. Prof. Brauner shares his 
countrymen’s talent for languages, and writes with 
equal facility in six or seven European languages. 
Many of his original researches have appeared in 
English journals, including Natube. Mention must 
also be made of his influence in Central Europe, for 
he has established, at the Chemical Institute of the 
Charles University of Prague, a school of research 
which maintains the high traditions associated with 
his work. 

In the early part of the year 1830, Charles Lyell, 
F.R.S., foreign secretary of the Geological Society, 
published the first volume of the “ Principles of 
Geology ”, and its centenary of issue and contem- 
poraneous influence on scientific thought is worthy of 
recall. Four years afterwards, the Royal Society 
awarded Lyell (he was not knighted until 1848) a 
Royal medal, with apt expression : “ For his work 
entitled ‘ Principles of Geology ’, in recognition of its 
comprehensive and philosophical spirit and dignity, 
and the important service rendered to science by 
specially directing the attention of geologists to effects 
produced by existing causes.” an exponent of the 
philosophy underlying geological study, and a historian 
of agencies in Nature he opened up new vistas for the 
men of his day. During a period of forty years Lyell 
continued to enlarge and improve his work, bringing 
oiit no fewer than eleven editions, “ Which of us ”, 
asked Huxley, in his anniversary address to the 
Geological Society in 1869, “ has not thumbed every 
page of the ‘ Principles of Geology ’ ? ” Lyell was 
born at Kimiordy, his father’s seat near Kirriemuir, 
Forfarshire, on Nov. .14, 1797. Educated at a private 
school at Midhurst, he graduated at Exeter College, 
Oxford, studying later for the Bar, though he never 
practised, his tastes leading him to geological pursuits. 
Lyell was elected into the Royal Society in 1826, at 
the same time as Roderick Murchison. He was 
created a baronet in 1864. He died at his home in 
Harley Street, London, on Feb. 22, 1875, being then 
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in liis seventy -eighth year, and was buried in West- 
minster Abbey. 

On Mar. 29 occurs the centenary of the death of 
Major James Itennell, one of the most eminent of 
British geographers. The son of an army officer, 
Rennell was born in 1742 at Chudleigh, Devonshire, 
and at the age of fourteen entered the Navy. After 
some service in home waters, he was sent to the East 
Indian station, where he saw active service and gained 
considerable experience in the practice of marine 
surveying. At the close of the Seven Years War he 
obtained his discharge from the Navy, entered the 
service of the East India Company, and in 1764 was 
appointed Surveyor-General of Bengal and given a 
commission in the Bengal Engineers. His labours 
were of great importance to Indian geography for, as 
the result of thirteen years’ hard work, he was able to 
publish his Bengal Atlas, and in 1783 he published the 
first approximately correct map of India. By that 
time, as a result of the climate and wounds, he had 
been retired on a pension of £600 a year, and for more 
than fifty years afterwards he lived in London, 
devoting his whole time to geography. His house 
became the meeting ground of travellers and explorers, 
he was consulted by various bodies, and reports were 
sent to him from all over the world. His writings 
on Herodotus, Troy, Asia, and Africa attracted much 
attention, and his work on currents and winds is 
recalled to every navigator by the Rennell Current 
which flows northward from the coast of France 
towards the Scilly Islands. He was made a fellow of 
the Royal Society in 1781 and awarded the Copley 
Medal in 1791 ; he was also an associate of the Paris 
Academy of Sciences. At his death he was buried in 
the nave of Westminster Abbey, where his bust and a 
memorial tablet are to be seen. 

At the twenty-second annual meeting of the 
Institute of Metals, held on Mar. 12-13, Dr. Richard 
Seligman was inducted as president for the current 
year. Dr. Seligman was born in London in 1878, and 
educated at Harrow and (1895) at the Central Technical 
College (City and Guilds Institute), under Prof. H. E. 
Armstrong; he was awarded the College associate- 
ship in 1898. He then studied chemistry at the 
University of Heidelberg, and transferred to Zurich 
in 1900, being engaged in research work with Prof. 
Eugen Bamberger. Returning to Heidelberg he 
gained his doctorate in 1902. After a period in the 
Niagara Research Laboratories, N.Y., he became 
chief chemist to the United States Zinc Company of 
Pueblo, Colorado. In 1905 he commenced special- 
isation in his main work with his appointment as 
chief chemist to the British Aluminitnn Company, 
which appointment he relinquished in 1909 to form 
the Aluminium Plant and Vessel Co., Ltd., Wands- 
worth, London. The activities of this concern have 
been devoted to the development of aluminiinn in the 
service of industry, originally in the welding processes 
which enabled large-scale plant to be devised, and 
latterly in the associated technological work involved 
in its use in the foodstuffs, chemical, and other 
industries. '' 
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His Majesty the King has approved the award of 
the Royal Medals for 1930 of the Royal Geographical 
Society as follows : Founder’s Medal to Mr. F. 
Kingdon Ward, for his geographical explorations and 
work on botanical distribution in south-west China 
and south-east Tibet ; Patron’s Medal to Mr. C. E. 
Borchgrevink, for his pioneer Antarctic expedition of 
1898-1900, which was the first to winter in the Ant- 
arctic, to travel on the Ross Barrier, and to obtain 
proof of its recession. The Council of the Society has 
made the following awards : Victoria Medal to 
M. Emmanuel de Margerie, for his distinguished con- 
tributions to the science of land forms ; Murchison 
Grant to Colonel H. Wood, for his surveys with the 
Tibet Mission and the De Filippi Expedition to 
Central Asia ; Back Grant to Mrs. Gordon- Gallien, 
for her expedition to the Kalambo Falls ; Cuthbert 
Peek Grant to Mr. Owen Lattimore for his travels in 
Mongolia and Chinese Turkistan ; Gill Memorial to 
Lieut.-Col. Reginald Schomberg, for his explorations 
in the Tarim basin and the Tien Shan. 

Proe. R. a. Sampson, Astronomer Royal for 
Scotland, described the purpose and design of the 
new equipment at the Royal Observatory, Edinburgh, 
in a paper read before the Optical Society on Mar. 13. 
The reasons which determined the form of the new 
telescope — a Cassegrain reflector of 36 inches aperture 
and 54 feet focal length, serving a spectrograph of 
one, two, or three prisms — ^were discussed, and the 
problems to which the instrument is to be applied 
were indicated. Speaking generally, the main problem 
is the intensity of stellar light for different parts of 
the spectrum. It was pointed out that even an 
empiric treatment of this question led Adams to a 
method that has doubled our knowledge of stellar 
distances. A theoretical treatment, comprising a 
discussion of the behaviour of the photographic plate, 
led to fixing the temperature sequence. A slit spectro- 
graph is required in order to deal with the lines. The 
state of the lines, combined with that of the continuous 
spectrum, conveys all the information that reaches us 
of the star’s constitution and atmosphere. Subsidiary 
but highly interesting questions are those of selective 
absorption of light by the atmosphere of the earth. 
Behind these is the theoretical and laboratory in- 
vestigation of the relation between intensity of light 
and the density of silver deposit on the photographic 
plate. The whole presents an attractive field. Mr. 
C. Young, of Messrs. Sir Howard Grubb and Parsons, 
Ltd., described the reflector, and Mr. J. H. Dowell, 
of Messrs. Adam Hilger, Ltd., the spectrographie 
equipment. 

Nearly a year ago a sub-committee of the Com- 
mittee of Civil Research was appointed, under the 
chairmanship of Mr. E. R. Peacock, “ to examine and 
report on the economic aspects of proposals for the 
construction of a Channel tunnel or other new form 
of cross-Channel communication A report has no’w 
been issued (Cmd. 3513. London : H.M, Stationery 
Office, 1930. 3s. net), signed by all the members of 
the committee, subject to a ‘ minute of dissent ’ by 
Lord Ebbisham. It appears that only two schemes 


468 


NA T URE 


[March 22, 1930 


were put before tiie committee, one of which is dis- 
missed as impracticable and prohibitive in cost, while 
the other, due to the Channel Tunnel Co., is reviewed 
in detail. The proposal is for two independent traffic 
tunnels each of 18 ft. 6 in. diameter and a pilot tunnel 
■of 10 ft. diameter for drainage and ventilation. The 
tunnel approaches would be about 12 miles long and 
24 miles would be under the Straits of Dover. The 
•cost of the pilot tunnel is estimated at £5,000,000 and 
the remainder of the workings at £25,000,000 ; the 
pilot tunnel would take about 2‘| years to drive, and 
the whole scheme might be completed in 6-| years. 
It will be remembered that the geological evidence 
on the possibility of constructing a Channel tumiel 
was discussed by Mr. John Pringle in an article in 
Natube of April 20, 1929, p. 608, wherein it was shown 
that, geologically, such a tuimel is practicable. The 
committee of inquiry concurs with this view, but 
suggests that the final decision should await the comple - 
tion of the pilot turmel. It is concluded that a Channel 
tunnel should be built and maintained by private 
enterprise and that it would be of economic advantage 
to Great Britain. Lord Ebbisham, in his ‘ minute of 
dissent opposes the scheme on economic grounds. 

Iisr a lecture by Sir Harry Plaward, the vice- 
chairman of the Electricity Commission, to the 
Surveyors’ Institution on Mar. 10, a clear and inter- 
esting account was given of recent developments in 
the electricity supply of Great Britain. Since 1920, 
the amount of plant installed in generating stations 
has been trebled and the cost of a unit to the consumer 
has been nearly halved. To the non -technical reader, 
the working of the scheme may be described as follows. 
The merging of the general souices of a district pro- 
vides a regional pool of electrical energy. This pool 
is fed from selected stations operating under a 
definite control. The more efficient stations work 
three shifts and take what is termed the constant load. 
The less efficient stations work on a two or even a 
one shift basis. Contributions to the pool are also 
derived from energy produced by waste heat from 
industrial works and other sources. The central 
board purchases the whole of the output of selected 
stations and the owners buy back the amoimt required 
for their own use. The rest of the energy is exported 
to those xuidertakers whose generating stations have 
been shut down. For this purpose the grid, which is 
at 132,000 volts, is tapped at certain points where the 
voltage is reduced usually to 33,000 volts and from 
which lines radiate throughout the district. The 
tapping of the grid is an expensive matter, costing at 
least £40,000, and cannot therefore be done merely 
to give supiDlies to individuals. A breakdown at any 
'Station or an exceptional demand can atdnce be met < 
by the resources of the pool. The difficulties in the ■ 
"way of progress are connected with wayleaves, i 
obtaining consents to the erection of overhead wires i 
from local authorities and from the Council for the ] 
Preservation of Rural England- Cases arise where 1 
the question of amenities has to be weighed against I 
economic and utilitarian considerations. The question i 
is whether the boon of an electric supply will out- j 

weigh a limited interference with local amenities, \ 
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Some interesting suggestions for the development 
d of the resources of the British Empire have been put 
1 forward by Sir Robert A. Hadfield in a pamphlet 
3 entitled, “ Organised Empire Development ”, and in 
I an article in Canada on Making Empire Develop - 
3 ment a Business Proposition”. As is well known, 
[ Sir Robert Hadfield advocates the formation of an 
) Empire Development Board, non-political and non- 
L fiscal in character, which would investigate oppor- 
5 tunities for trade and industrial development through- 
L out the Empire. This Board would be a permanent 
organisation, meeting more frequently than the 
1 Imperial Conference, and would consist of repre- 
sentatives from all parts of the Empire, devoting 
their whole time and energies to its work. Meetings 
would be held in Great Britain and the various 
Dominions in rotation, and by this means the members 
would obtain first-hand knowledge and experience of 
the conditions, requirements, and possibilities of the 
different parts of the Empire. 

In conjunction with the proposed Empire Develop- 
ment Board, Sir Robert Hadfield suggests that a large 
Imperial Development Fund should be raised which 
would be utilised by arrangement with the various 
governments to develop the productive capacities of 
the constituent parts of the Empire. x4-mong the first 
aims of the Board should be the promotion of the 
development of more efficient transport ; the founda- 
tion of new industries ; the initiation of hydro- 
electric power schemes ; the encouragement of agri- 
culture and the control of forestry. Attention should 
also be especially devoted to the economic develop- 
ment of the Crown Colonies, since in these areas raw 
materials in abundance can be obtained. Another 
interesting suggestion put forward by Sir Robert 
Hadfield is that Empire settlers should be given 
opportunities to revisit the home co-untry periodically. 
This, he holds, would do a great deal to cement the 
ties of Empire. 

It is well to remind ourselves occasionally that there 
are technical colleges in Great Britain which are doing 
higher and more valuable work than teaching ‘ engin- 
I eering arithmetic ’ or ‘ commercial English ’ to pupils 
who have left school without having acquired sufficient 
knowledge of arithmetic or English to do a simple 
calculation correctly or to write an intelligible letter, 
and who can only be tempted to further study by a 
title suggesting that a very little of an educational 
subject is sufficient for industrial or commercial life. 
The January issue of the Journal of the Royal Technical 
College, Glasgow, gives ample evidence of the value 
for science and industry of the work which is being 
done at this institution. It consists of more than 200 
pages of research work carried out in the College by 
the stafi^ and senior students and communicated to 
the Journal during the last six months of 1929. 
More than 80 pages emanate from the median ical 
laboratory, 50 from the bacteriological, and the rest 
from the mathematical, chemical, physical, and phar- 
maceutical laboratories. One cannot rc^ad these 
papers without realising the importance of the woi.‘k 
which is being done in institutions of the type of the 
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Royal Technical College in the supervision and direc- 
tion of present research and in training men for the 
research of the future. 

The value of joint effort in scientific work is well 
illustrated by the success of the Southern-Eastern 
Union of Scientific Societies. The Union now con- 
sists of sixty -four societies interested in antiquities, 
architecture, botany, geology, natural science, photo- 
graphy, and the less circumscribed pursuits of field 
and rambling clubs, and in these it embraces more than 
sixteen thousand members. It is probably not too 
much to say that few of these societies, standing by 
themselves, would accomplish much original work, 
but under the stimulus and organisation of union they 
have succeeded in doing well for the investigation of 
the south-east of England. The thirty-third annual 
report, which appears for the first time with the title 
oithe South-EasternNaturalist and Antiquary, Qontebins, 
the papers Tead at the Brighton Congress of 1929 — 
Sir Arthur Keith’s iDresidential address on “The 
Pre-Roman Inhabitants of Southern England ”, and 
the addresses of the presidents of sections. But it 
also shows that the botanical section is compiling a 
complete flora of Sussex, and that the geological 
and archaeological sections are alive to the need for 
collecting and recording local information and the 
discovery of objects of scientific interest. This year’s 
Congress is to be held at Portsmouth under the 
presidency of Mr. O. G. S. Crawford. 

An interesting and important piece of evidence for 
the existence of the creature popularly called the 
‘ sea-serpent ’ has recently come to hand in the shape 
of a letter in which Capt. F. W. Dean, R.N. (retired) 
describes a creature seen by himself and several of 
the officers and men of H.M.S. Hilary in May 1917. 
He relates the incident as follows : “About 9 a.m. 
on approx. 22/5/17, HM-.B. Hilary was some 70 miles 
S.E. of the S.E. part of Iceland, the day very fine and 
clear, the Iceland mountains in sight, flat, calm, and 
smooth sea. An object was observed on starboard 
quarter. The ship was turned round and steered 
straight for the object. When we were about a cable 
(200 yards) from it the creature quietly moved out of ; 
our way and we passed it on our starboard side at a 
distance of about 30 yax’ds, getting a very good view 
I of it. . . . As we passed close to the creature it 

lifted its head once or twfice as if looking at us. The 
head was in appearance black and glossy, with no 
protrusions such as ears, etc., in shape about that of 
a cow . . . the top edge of the neck was just awash, 
and it curved to almost a semicircle as the creature 
moved its head as if to follow us with its eyes. The 
dorsal fin was a black equilateral triangle which rose 
at times till the peak was estimated to be four feet 
above the water.” 

Theee independent estimates made on board the 
Hilary ga-ve the length of the neck of the ‘ sea- 
t serpent ’ (head to dorsal fin) as 15 feet or more, 20 

feet, and 28 feet. The head appeared to have a 
patch of whitish flesh in front, “ like that around a 
cow’s nostrils” . The dorsal fin was thin and flexible, 
occasionally curving over at the top. The Hilary 
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being on pati’ol at the time, the unfortunate creature 
was used as a target for anti-submarine practice with 
the 6-pounders, at about 1200 yards range. A direct 
hit having apparently been scored, it disappeared, no 
trace remaining. A few days later (May 25, 1917), 
the ship was torpedoed and sunk, taking with her 
all logs, journals, etc., recording the ‘ sea-serpent ’ 
incident. As described, the creature seems to have 
borne a most striking resemblance to that seen ofl 
the Brazilian coast, in December 1905, from the Earl 
of Crawford’s yacht Valhalla (see Natuee, June 28, 
1906, p. 202). This, also, exhibited a doi'sai fin rising 
some four feet out of water, and a long, snake-like neck, 
terminating in a head described as resembling that of 
a turtle. In this case, the head and part of the neck 
were lifted w'ell clear of the water, and not merely 
floating awash. In both cases there seems no doubt 
that the observers saw a single living sea-creature of 
unknown species. 

The Journal of the American Museum of Natural 
History, New York, entitled Natural History, is the 
most successful popular museum magazine with which 
we are familiar, from the point of view alike of its 
matter and of its circulation. The half-dozen parts 
which form the volume for 1929 are remarkable for 
the variety of their interest, for the skill of the con- 
tributors in composing articles containing much new 
information expressed in easy language, and for the 
excellence and lavishness of the illustrations. Where 
so much is excellent it is difficult to particularise, but 
one of the series most interesting to naturalists must 
be the descriptions and restorations of prehistoric 
animals recently discovered in America or in other 
parts of the world by the Museums’ expeditions. The 
final number for 1929, for example, contains an 
account, with photographs of the actual skeletons and 
of a restoration model, of a herd of Miocene camels 
(Stenomylus Mtchcocki), discovered entombed near 
Agate Springs in Western Nebraska. The cost of 
running so sumptuous a museum journal must be 
enormous, but the return, represented by interest 
taken in the Museum and its doings, must also be 
great, and much can be done with a membership 
numbering more than eleven thousand. 

Some interesting data emerge in a study of the 
statistics of cancer in England and Wales, which have 
been published by M. Pittard in the Bull, et Mem. de 
la Societe d"" Anthropologie de Paris, Ser. 7, T. 9, Ease. 
4-5-6. This study is supplementary to an appendix 
in the Report of the Cancer Commission of the League 
of Nations and revises certain of the figures of dis- 
tribution in that appendix. Its chief interest, how- 
evei% lies in the fact that M. Pittard has here en- 
deavoured to correlate the data of cancer and race. 
He finds that the highest death-rate from cancer for 
ages above forty -five occurs in two groups of counties, 
(1) Montgomery and Merioneth in Wales, and (2) Rut- 
land, Peterborough (Lincoln), Isle of Ely, Suflolk, 
Lincoln (parts of Holland), and Huntingdon. On 
turning to the anthropological data, he finds that a 
high cancer rate is found with the higher figures for 
stature, and with the more pronounced dolichocephaly, 
but that in the case of pigmentation the figures are 



contradictory, though certain of the data point to a 
coincidence of a high rate of cancer mortalitj?- and a 
high degree of nigrescence. These conclusions are 
interesting for what they are worth. M. Pitta.rd is 
well aware how far they fall short of a scientific 
standard. The anthropological data upon ^yhich his 
conclusions are based are utterly inadequate. In the 
case of pigmentation, there are whole areas for which 
he could obtain no data for his purpose, and ho points 
out how completely Great Britain falls behind Ger- 
many, for example, in a knowledge of the physical type 
of its population. Cancer, how^ever, is but one of the 
more important of the numerous problems of which 
the scientific study is handicapped by the fact that no 
complete anthropometric survey of the British popula- 
tion has ever been made. 

At the annual general meeting of the Society of 
Public Analysts, held on Mar. 5, the following officers 
were elected : President, Dr. J. T. Dunn ; Hon. 
Treasurer , Mr. E. B. Hughes ; Hon. Secretary, Mr. 
E. W. F. Arnaud. 

The eleventh International Congress of Zoologists 
will be held at Padua on Sept. 4-11 next, under the 
presidency of Prof. Paolo Enriques, It will be followed 
by two or three days’ excursion to the valleys of 
Comacchio, Ferrara, Bologna, and Ravenna, The 
office is at Padova, Via Loredan 6. 

Engineer-Vice-Admibal Sir Robert Dixon, pre- 
sident of the Institute of Marine Engineers, and Dr. 
H. J. Weld, organiser of the Weld-Ashmolean Ex- 
pedition to Kish, have been elected members of the 
Athenaeum Club under the provisions of Rule II. of 
the Club, which empowers the annual election by the 
Committee of a certain number of persons of dis- 
tinguished eminence in science, literature, the arts, or 
for public service. 

Dr. Irving Langmuir, associate director of the 
General Electric Company’s research laboratory at 
Schenectady, has been awarded the Willard Gibbs 
gold medal of the Chicago section of the American 
Chemical Society, “ for fundamental work on atomic 
hydrogen and on surface relations and also on electrical 
discharge phenomena. Also for his contributions of 
great importance to nearly all branches of physical 
chemistry, including high vacuum technique, elec- 
tronics, thermochemistry, and catalysis. And lastly, 
fo his presentation of a theory of atomic stinieture.” 

In 1932 it will be a hundred years since the death 
of Goethe and fifty years since that of Darwin. 
Goethe, it will be remembered, was a native of 
Frankfurt a/M., and Prof. Fritz Drevermann proposes 
to arrange in the Senckenberg Museum there, of which 
he is director, an exhibition in commemoration of 
these two great men. He would be glad to borrow 
for that purpose any ob j ects personally connected 
with Charles Darwin, especially a page of his hand- 
writing, and he urges that as a means of inducing 
friendship between the nations this last would have 
more value than “ a scrap of paper ”. 

Early this year it was announced in the daily 
Press that Prof. A. A. Michelson, the distinguished 

No. 3151, VoL. 125] ' : : ' ' 


physicist of the University of Chicago, had died, and 
we were glad to be able to contradict this report 
promptly and authoritatively. Congratulations are 
now due to Prof. Michelson on the recent award to 
him by the Council of the Physical Society of London 
of the Duddell Medal for 1930. This award, it will 
be remembered, is made annually to some one who 
has contributed to the advancement of knowledge 
by the invention or design of scientific instruments 
or by the discovery of material used in their construc- 
tion. Scientific workers generally will agree that 
this new tribute to Prof. Michelson’s genius has come 
at a particularly hai3py time. 

The Report of the Haffkine Institute, Bombay, 
for 1928 records that nearly two million doses of anti- 
plague vaccine were issued, and 276,095 rats were 
examined for plague infection, of which 2222 were 
found to be infected. At the anti-rabic department, 
718 persons were treated, of whom 6 died, a mortality 
of 0*83 per cent. 

By arrangement with the proprietors of The Quarterly 
Journal of Mathematics and The Messenger of Mathe- 
matics, the Oxford University Press will, after Mar. 31, 
continue both journals by a single successor in new 
format, to be called The Quarterly Journal of Mathe- 
matics {Oxford Series), and to appear quarterly, com- 
mencing in April next. 

Under the Local Government Act, 1929, the func- 
tions relating to public vaccination in England and 
Wales hitherto discharged by Boards of Guardians 
will, from the appointed day (April 1, 1930), be 
transferred to other bodies. The Ministry of Health 
has, therefore, issued an explanatory leaflet {Circular 
1067) to guardians of imions extending into more 
than one area, and to the county and other councils 
who will assume the functions of the guardians, a 
statement of the main statutory provisions governing 
the vaccination service {Memorandum, L.G.A. 33, 2d.). 
The Minister of Health has also issued an Order 
(Order No. 73,990. Statutory Rules and Orders, 
1930, No. 2. 9d. net) consolidating and amending 

the orders made from time to time under the Vaccina- 
tion Acts, 1867 to 1907 with a covering circular 
{Circular 1068). All these publications are issued by 
H.M. Stationery Office. 

The latest catalogue (No. 341) of Messrs. W'. Heffer 
and Sons, Ltd., Cambridge, to reach us contains par- 
ticulars of some 2500 second-hand works, mainly re- 
lating to the classics and classical archaeology, from 
the libraries of the late H. V. Macnaghten and R. D. 
Hicks. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned An 
assistant master, graduate in engineering, at the 
Ashton -under-Lyne J unior Technical School — G . W. 
Handforth, Education Offices, 8 Warrington Street, 
Ashton-under-Lyne (Mar. 29). A sanitation officer 
for Barbados— The Private Secretary (Appointments), 
Colonial Office, 2 Richmond Terrace, Whitehall, 
S.W.l. An assistant radiologist at London Hospital 
—The House Governor, London Hospital, E.l 
! (Max. 29). An organic chemist as research assistant 
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at the East London College — Dr. A. Robertson, East 
London College, E.l (Mar. 30). Scientific officers 
and junior scientific officers under the Directorate 
of Scientific Research of the Air Ministry — The Chief 
Superintendent, R.A.E., South Farnborough, Hants 
(April 5). An assistant in the Jodrell Laboratory at 
the Royal Botanic Gardens, Kew — The Secretary, 
Ministry of Agriculture and Fisheries, 10 ViTiitehall 
Place, S.W.l (April 7). An assistant lecturer in 
mathematics at the University College of Hull — The 
Secretary, University College, Hull (April 14). Pro- 
fessors of botany, and geography and anthropology, 
at the University College of Wales, Aberystwyth — The 
Secretary, University College of Wales, Aberystwyth 
(April 23). A lecturer in palaeontology and strati- 
graphy, two lecturers in geography, and a demon- 
strator in inorganic and physical chemistry, at Bed- 
ford College for Women — The Secretary, Bedford 
College for Women, Regent’s Park, N.W.l (April 24). 


Three assistant inspectors of ancient monuments under 
the Commissioners of His Majesty’s Works and Public 
Buildings — The Establishment Officer, H.M. Office of 
Works, Westminster, S.W.l (May 16). A radiologist at 
the Wellington General Hospital, New Zealand — The 
Secretary, Wellington General Hospital, Wellington, 
New Zealand (May 20). Two assistant physicists, one 
a woman, under the Research Association of British 
Paint, Colour, and Varnish Manufacturers — The 
Director, Paint Research Association, Waldegrave 
Road, Teddington. A sanitary inspector under 
the Sudan Medical Service — The Controller, Sudan 
Government London Office, Wellington House, 
Buckingham Gate, S.W.l. A radiologist at the 
Mount Vernon Hospital — The Secretary, Mount 
Vernon Hospital. 7 Fitzroy Square, W.l. A woman 
assistant under the Air Ministry, Kidbrooke, for 
Aeronautical Inspection Directorate Test House — 
Secretary, I.E.2, Air Ministry, W.C.2. 


Our Astronomical Column. 


New Comet, 1930 h , — The second cometary dis- 
covery of the year was made at Hamburg on Mar. 11 
by Mr, Beyer ; the magnitude was given as lOJ, but 
as the object was seen in bright moonlight it may 
have been brighter than this. Subsequent search of 
plates exposed by Dr. Prager at Neubabelsberg, Berlin, 
revealed images. The following positions are from 
telegrams from the I.A.U. Bureau, Copenhagen : 

U.T. Il.A. N. Decl. Observer. Place. 

Mar. 2<i 21h 59-Om 6^ 12*86^* 28° 3' 0 " Prager Berlin 

3 21 ll-O 6 7 40-53 28 32 2 

11 20 30-5 6 5 20 32 22 Beyer Hamburg 

13 18 49-9 6 5 11-33 33 14 2 Bianchi Milan 

The conaet is well placed in the evening sky, and should 
be within reach of moderate instruments. 

M. Ebell has computed the following orbit and 
ephemeris of Beyer’s comet ; they have been tele- 
graphed from the I.A.U. Bureau : 


T 1930 April 22-212 U.T. 

. . 0«0 AT/ 


CU 26° 4r 

0 116 26 

'I 71 28 

log g 0-31385 



Ephemeris eob 0^^. 
E.A. 

N. Decl. 

Mar. 21 

Qh 5m 50S 

36° 13' 

: 25 

6 7 12 

37 45 

29 

6 9 8 

39 11 


There does not appear to be any sensible deviation 
from a parabola in the orbit of comet 1929 d (Wilk). 
Mr. F. E. Seagrave deduced an orbit from observations 
extending over five weeks, which indicated a period 
of 20,000 years. 


Mars in 1926.-— Prof. W. H. Pickering has for many 
years published in Popular Astronomy reports on the 
successive apparitions of Mars. His report on the 
1926 apparition appeared in December last. Thirty- 
six drawings by eight different observers are repro- 
duced. ^ These are arranged in groups some 60° apart 
in longitude, so that drawings of the same region are 
grouped together. While there are large differences 
in style, the drawings of the separate observers to a 
large extent corroborate each other ; some differences 
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are due to real changes on the planet, produced by 
clouds, or precipitation from them. The great 
majority of the canals on the drawings are confirmed 
by different observers, though some draw them much 
narrower than others. The total number of canals 
drawn was 189, of which 139 were confirmed by other 
observers. The lakes seem less certain ; 110 were 
drawn, but only 69 confirmed. Prof. Pickering notes 
that the apparition of 1928 was probably the worst 
observed one in modern times ; still he exhorts ob- 
servers to send him such drawings as they were able 
to make, as it is undesirable in the interests of con- 
tinuity that it should pass unrecorded. 

The Zodiacal Light.— Two interesting notes about 
the appearance of this phenomenon have come to 
hand. In Astr, Nach., 5684, Mr. I. Yamamoto reports 
the observations of two Japanese astronomers, K. 
Araki and T. Kamei, on the morning of Nov. 3, 1929 ; 
the former noted that at 76° from the sun its width 
exceeded 40° and its brightness was twice that of the 
galaxy in Auriga. The latter noted that at 80° from 
the sun the width was 23°, and the brightness five times 
that of the galaxy in Monoceros. Nearer the sun it 
appeared to be narrower and fainter ; that may be 
due to lower altitude. Twilight had not begun at 
either station. The axis of the light lay very near 
the ecliptic according to Mr. Araki ; Mr. Kamei noted 
that the base was on the ecliptic, but the apex some 
6° to the south of it. 

In a letter to the Editor, Mr. C. T. Jacob, stationed 
at Tuticorin, South India, states that about local 
midnight on the night of Jan. 30-31, 1930, the 
zodiacal light was visible simultaneously in the east 
and in the west; the appearance was that of two 
nebulous triangles, the apices of which pointed to the 
zenith ; the western triangle was brighter and better 
defined than the other. The sky was so clear that the 
Milky Way could be traced right down to the horizon 
in the south. Mr. J acob notes that there are no i30wer- 
ful artificial lights in his neighbourhood that could 
have given rise to the glows that he describes. 

The late Mr. E. W. Maunder, in his account of the 
eclipse expedition of January 1898, noted that the 
zodiacal light was frequently very conspicuous in 
India. 
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Researc 

The Earliest Bantu. — The problems of the Bantu 
languages and the light they throw upon the earliest 
culture of the Bantu-speaking peoples are discussed 
by Dr. N. J. v. Warmele in Africa, vol. 3, No. 1. 
The Bantu languages constitute a group of exceptional 
uniformity both in grammar and vocabulary, which 
indicates that they are derived from one clearly 
distinct form of speech. From the comparative study 
of living Bantu dialects, philologists have reconstructed 
archaic or Ur-Bantu. From this may be deduced a 
‘knowledge of the ideas and the culture, and perhaps 
the place of origin of the ancient Bantu. The roots 
now accepted as belonging to the Ur-Bantu tongue 
number nearly a thousand. These indicate that the 
original home of the early Bantu was by a lake 
(root yangja ; for example, Nyassa, Nyanza). Neither 
the names of animals nor plants are helpful, as they 
are too widely distributed throughout the whole 
continent ; but the roots for the names of animals 
exclusively African are widely spread, so that the 
Ur-Bantu were familiar with them from an early 
date. If, therefore, they came from Asia, it must 
have been before their language began to split up, 
and the infancy of Ur-Bantu may safely be laid in 
Africa. As regards the nature of their culture, the 
root Yombe, meaning cattle, is of wide distribution, 
and cattle must therefore have been known long ago. 
But in South Africa the root for cattle, Komo, is 
related to the Hottentot goma-b, Jcumamh. Further, it 
is only in the South African languages that the root 
for sheep occurs to any extent, suggesting that the 
Bantu obtained their sheep from the Hottentot. The 
widely distributed terms for breeding or rearing apply 
only to cattle. On the other hand, the Bantu were 
not cattle breeders simply, and a similar examination 
of the roots indicates that agriculture also played a 
part in the economic life of the people. The grain 
with which they have been longest acquainted is 
millet, and their agricultural implement the hoe. 
The evidence would also point to the fundamental 
religious conception as being taboo. Although tula, 

‘ to forge iron is common, there is no term for 
iron, and the word tumbi in use in South Africa also 
means cowrie, so that apparently iron w^^as not known 
to the early Bantu, and when introduced was used 
through barter, and primarily served the purpose of 
currency and ornament only. 

Vocational Guidance in Schools. — In the Journal 
of the National Institute of Industrial Psychology, 
vol. 5, No. I, there is a suggested scheme for the 
organisation of vocational guidance in schools. It 
is no longer necessary to defend vocational guidance 
as such ; its value in numbers of cases has been well 
established. There is, however, the very practical 
problem of providing assistance in the selection of a 
career for large numbers. The article suggests that 
in every school there should be one person whose 
recognised duties should include the vocational 
guidance of the children. He should work in con- 
sultation with his colleagues, the parents, and the 
school medical officers. As, however, no one person 
could obtain all the necessary information about all 
possible careers and industrial facilities, his work 
should be supplemented by that of a visiting voca- 
tional adviser, who should be responsible for the 
vocational guidance work in all the schools in his 
district. He should be the originator of new lines 
of inquiry, of experimentation with new tests. The 
^^ggQstions put forward in the article are worthy of 
serious consideration. 
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Items, 

Inheritance of Natural Immunity. — The literature 
on natural immunity in animals and its inheritance 
has been summarised by Mr. A. W. Kozelka {Jour, 
of Heredity, vol. 20, No. 11), who points out that 
immunity to a particular disease may be character- 
istic of a species, a race, or an individual. Many 
curious cases of specific and racial immunity are 
cited. The immunity of the frog to anthrax is at 
least partly due to the phagocytic activity of its 
leucocytes, while the blood serum of animals often 
has a bactericidal effect. The alligator is immune 
to tetanus because of a natural antitoxin in its 
blood. Such human diseases as diphtheria, typhoid, 
scarlet fever, measles, and yellow fever are not found 
in animals. Larvae of the rhinoceros beetle were 
found by Metchnikoff to be susceptible to cholera 
but immune to anthrax and diphtheria, while crickets 
are readily susceptible to anthrax. Among related 
species, Anopheles maculipennis carries malaria, 
while A. punctipennis is immune. Negroes are 
relatively immune to yellow fever, and Japanese to 
scarlet fever. Negroes are very susceptible, and 
urban Bussians, Poles, and J ews much more resistant 
to tuberculosis. Measles is a fatal disease among 
various native races. Such racial differences have 
probably resulted from natural selection through 
long exposure to the disease. Among domestic 
animals, the Algerian sheep is the only breed not 
susceptible to anthrax. Zebu cattle are apparently 
imaffected by foot-and-mouth disease, anthrax, and 
Texas fever, and the immunity is transmitted in 
some degree in hybrids with ordinary cattle. The 
Japanese waltzing mice are susceptible to implanted 
tumours, while the degree of resistance in house 
mice varies greatly in different localities. Many rats 
are immune to plague. Some 50 per cent of human 
beings and 30 per cent of horses are naturally im- 
mune to diphtheria. By selection, strains of mice 
resistant to mouse typhoid can be produced, or of 
guinea-pigs resistant to tuberculosis. In many of 
these cases several Mendelian inheritance factors 
appear to be involved. 

Fishes of the North Atlantic. — The International 
Council for the Exploration of the Sea, at the Copen- 
hagen meeting in June 1928, decided to undertake 
the publication of an illustrated ichthyological fauna 
of the North Atlantic. Parts 1 and 2 of this work 
have now appeared {“ Fauna ichthyologique de 
FAtlantique Nord’’. Conseil Permanent Inter- 
national pour FExpioration de la Mer (Publiee sous 
la direction de M. ie Professeur Joiibin). N.p. : n.d.). 
It is published in the form of loose cards made up in 
sets of 24. Each set or part is enclosed in a folder, 
and the entire work is expected to run to about 15 
parts. One card is devoted to each species and con- 
tains, in addition to one or more illustrations, a clear 
and precise description of the fish, its geographical 
distribution, synonymy, and a short bibliography. 
The legend is written — in English, German, or French 
—by specialists on the group or family concerned, 
and each card is signed by the author. Some of the 
illustrations are original, others are reproduced from 
standard works. It seems rinfortmiate, however, 
that more original illustrations are not being pro- 
duced, especially when some of those copied from 
elsewhere could be rei3laced by better illustrations. 

Mammals of Buru, Moluccas. — For the first time a 
list of the mammals of Buru has been published, and 
it reveals a fauna of unusual interest (Dr. K. W. 
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Dammerman in Treubia, Buitenzorg, vol. 7, SuppL, 
December 1929). Of the 27 species recorded, 16 are 
bats, and of the four rats and mice, three are recorded 
for the first time from the island. The most interest- 
ing species are undoubtedly the Moluccan deer 
(Gerinis hippelaphus moluccensis) and the Babirussa. 
Buru is the type locality of the former, although the 
race seems now to be very rare there, and may have 
been imported in former days. Dr. Dammerman 
regards Bum as the type locality also of the Babi- 
russa, for although Linnaeus described the species 
as from Borneo, the older Dutch authors do not 
mention its presence there, and the Dutch name 
Boeroe for Burn may have led to confusion. It is 
curious that, in spite of the frequency with which 
skulls of this species may be foimd in museums, the 
skin of the beast itself is so rare. Even the museum 
at Buitenzorg has only an old and badly stuffed 
specimen from Celebes and a recent damaged skin 
from Buru. The unexpected and localised distri- 
bution of the species on the island and the fact that it 
has no native name suggests that at one time it may 
have been introduced from Celebes, for Quoy and 
Gaimard stated that in former times the rajahs there 
kept and bred the babirussa in order to make presents 
of it. The shortness of the skull and less straight 
profile of the Buru race may be, as in domestic pigs, 
indications of domestication. 

A New Japanese Oyster. — Dr. Haruo Seki has dis- 
covered a new species of Ostrea from J apan which he 
has named Ostrea futamiensis (‘‘Description of a New 
Species of Oyster from Japan Proc. Imp. Acad. Sci., 
Tokyo, vol. 5, No. 10, 1929).; This oyster is to be 
found with Ostrea denselamellosa, and has hitherto 
been regarded as a dwarf form of that species. The 
new oyster, bearing the Japanese name of Kuro- 
himegahi, has a much larger egg than 0. denselamellosa, 
although the shell in the adult is much smaller. The 
spat is either uniformly black or striped with yellow. 
The developmental stages take place within the 
mantle cavity imtil the free-swimming straight -hinge 
larval stage is reached, the larvae when freed being 
found near the shore in the deeper water layers. So 
far as has been observed, each individual spawns 
twice or thrice at intervals of from ten to twenty days 
during the spawning season, which lasts from the 
middle of J une to the end of September. 

Taxonomy of Bryophyta.— In “ Honduran Mosses 
collected by Paul C. Standley ” (Field Museum of 
Naturar History, Chicago; Pub. 267 Bot. Series, 
vol. 4, No. 9, 1929), Edwin B. BarHam describes 178 
mosses, representing 79 species and including four 
new to science, Gampylopus liondurensis, Bryum 
Standleyi, Bryum bursiforme, and Bhynchostegimn 
patulum, which are figured and described. The data 
are too meagre for a discussion of geographic distri- 
bution, but Mr. Bartram considers the evidence points 
to affinity with Mexico and the Antilles rather than 
with the types of Costa Rica and Panama. It is 
suggested that Isopterygium scalp ellifolium (C.M.) 
Broth, should be restored to Microthamniwn. 

Hybridism in the Forests of New Zealand.^ — -In no 
country is the knowledge of hybridism in the native 
fiora so advanced or the recognition of its all-important 
bearing upon floristic and ecological botany so fully 
appreciated as in New Zealand, where Dr. Cocka 3 me’s 
researehes have done so much towards a proper under- 
standing of its taxonomic significance. In a recent 
paper {Acta Forestalia Fennica, 34, 1929), he gives 
details concerning the forest and semi-forest hybrids, 
more than a hundred groups of which have been recog- 
nised. Cogent reasons are advanced for accepting 
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the hybrids as valid, and in several cases hybrids have 
been synthesised wdiich match those occurring in the 
field. With one exception, so far as is known, all the 
hybrids are fertile, and the constant crossing and 
segregation which takes place results in the hybrid 
groups all occurring as big polymorphic swarms of 
individuals which have previously been either 
aggregated into so-called ‘ variable ’ species, or 
segregated into inconstant varieties. The role of the 
hybrids in the forest is discussed with reference to 
the number and relative abundance in the community 
of the hybrid groups and the life-forms of the hybrid 
individuals which are present. 

Development of the Inflorescence in Cereals.— Very 
valuable data on this subject are provided by Yakichi 
Noguchi for Japanese cereals in a paper in the Journal 
of the G allege of Agricidture, University of Tokyo, 
10 , 247-303 ; 1929. Detailed measurements of the 

inflorescences at various stages are supplied, together 
with details of morphological development for six 
spring-sown and four winter-sown cereal types under 
Japanese conditions. A study of the rice plant’s 
development under various conditions of cultivation 
shows that the developmental characteristics vary very 
little, which adds force to the general conclusion that 
spring and winter-sown types show very different 
tyi:)es of development. In all the cereals the initials 
of the reproductive organs are already to be detected 
in the embryo in the mature grain. In the spring - 
sown types, a very slow growth of the panicle initial 
occurs for the first 40-50 days, and during this time 
the mori^hological changes in the growing point are 
negligible. Growth and differentiation then start 
suddenly and proceed very rapidly until the panicle 
emerges from the bud. In the winter-sown types, 
on the contrary, shortly after sowing, floral parts 
begin to differentiate in the panicle initial, although 
growth is slow for the first 120-150 days. Then rapid 
growth begins and proceeds for some 65 days longer, 
when the panicle emerges from the bud. No correla- 
tion was found between the vigour and period of 
vegetative development, and the processes of floral 
difl’erentiation and development ; on the other hand, 
a large grain showed correlation with a large embryo 
and a large embryo with the degree of differentiation 
of the floral rudiments within it. On the basis of a 
comparison of the growTh and development of their 
floral organs, Noguchi would put rice, sorghum, 
panicum, and setaria into one group ; wheat, rye, 
barley, and oats in another, with maize yet another 
distinct type. The data supplied in this paper are 
very full and valuable, and will well repay close 
study. 

Salinity Investigations in the South African Seas. — 
Mr. Marchand has shown (Fisheries and Marine Bio- 
logical Survey. Report No. 6. For the Year 1927-28. 
Special Report No. 4. Pp. 1-21) that water samples 
can be analysed within three months without any 
appreciable inaccuracy in the results, and confirms 
Dr, Gilchrist’s statement that “ the Mozambique 
Current, which has been subjected to the evaporation 
of the equatorial regions, contains a greater per- 
centage of salt than the Antarctic waters ’ ’ which is 
known as the Benguela Curi'ent on the west coast. 
This difference in salinity has not been observed to 
have a direct effect on life in South African seas, but 
the existence of waters of different temperature and 
salinity side by side forms an effective barrier to some 
animals. 

Echo Sounding and Depths.— In an article on echo 
sounding in the Hydrographic Meview, vol . 6, No. 2, 
Dr. H. Maurer raises a practical issue of much import- 
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anee. In order to calculate the true echo distance, 
obtained by a sonic sounder, the mean velocity of 
sound between the ship and the bottom must be 
known. The velocity varies with temperature, 
salinity, and pressure. Tables for conversion of echo 
distances to depths ai^e issued by the Admiralty 
(H. D. 282), and comparisons made by the German 
vessel Meteor in recent work in the South Atlantic 
showed that the use of these tables gives fairly 
accurate results in cases where the depths was ascer- 
tained by both echo and wure. Yet out of 245 com- 
parisons of depths of more than 2000 metres, 36 gave 
a difference exceeding 100 metres and the maximum 
difference was 650 metres. The echo gives, of course, 
the distance to the nearest point on the bottom, and 
not necessarily the vertical depth. Since depths are 
frequently important in finding position, Dr. Maurer 
suggests that the echo-distances should be entered on 
the chart. The crude echo distances, converted on a 
single constant velocity, are the most useful to the 
seaman and also for scientific purposes since it is 
then possible to convert them by the latest data 
available. Results of echo -sounding given in depths 
without any indication of the velocity on which the 
depths are based or of attempts to rectify oblique 
distances are practically useless and may be mis- 
leading. 

A New Lamp. — The February issue of the General 
Electric Review contains a description of a new form 
of electric lami3, in which an arc and filament are 
operated together. The arc passes between terminals 
of tungsten in an atmosphere of mercury vapour and 
pure argon, and the filament, a V-shaped spiral of 
tungsten, is connected internally in the same bulb 
between the electrodes of the are. In the lamp for 
which details are given, about two -thirds of the light 
emitted comes from the tungsten electrodes, and one- 
quarter from the arc, the remainder being presum- 
ably from the filament. The colour temperature of 
the light is greater than 3500° absolute. The tube 
passes a currexit of about 30 amperes at 11 volts, and 
is self-starting. Ultra-violet light of physiological 
value has been conserved by making the bulb of a 
special iron -free glass, which is partially transparent 
down to a wave-length of 2800 A. 

The Charge of an Electron. — Prof. A. S. Eddington’s 
derivation of the amended number 137 for the atomic 
constant hcj^ire^ is given in a paper entitled : “ The 
Interaction of Electric Charges ” in the March number 
of the Proceedings of the Royal Society. As he indi- 
cated in his letter to Nature on this problem 
(Nov. 30, 1929, p. 840), the mistake in his earlier theory 
(see Nature, Jan. 26, p. 138, and Feb. 2, p. 174, 1929) 
consisted not so much in overlooking that degree of 
freedom of a pair of electrons which has no counter- 
part in the theory of a single electron — alteration of 
the proper distance between the two — as in not 
recognising its distinctness from the others. Whether 
or not the best experimental value of the constant is 
137 is still perhaps an open question. In addition, by 
making definite assumptions as to the physical sig- 
nificance of certain transformations and results of 
quantum theory, Prof. Eddington has traced down 
the distinction between space and time to properties 
of matrices ; the matrix theory predicts that one 
dimension of the world will be related to the other 
three by Lorentz transformations instead of by 
rotations. Still another tentative line of argument 
points to an origin of the loss of mass which occurs 
in such cases as the formation of the nuclei of atoms, 
irj the loss of a degree of freedom when charges link 
up to form a 2 ^erfectly rigid system. Prof. Eddington’s 
aim in this paper has been to substitute a more satis- 

N0..3I51, VoL. 125]: . ■ 


factory geometrical basis for the appeals to the 
analogies of classical dynamics which occurred in his 
earlier theory, but he expresses the opinion that 
finality has yet to be attained. 

Iridescent Colours in Nature. — The discourse on 
iridescent colours given by Lord Rayleigh at the recent 
exhibition of the Physical and Optical Societies at the 
Imperial College of Science has been published in full 
— apart from the illustrations — in the February 
number of the J ournal of Scientific histruments. The 
objects dealt with were chiefly butterfly wings, beetles, 
and the eye of a peacock feather. That the colours of 
butterflies are partly due to absorption and |)artly 
due to interference is well established, but the origin 
of the colours of an iridescent beetle has been a matter 
of controversy. The facts presented by Lord Rayleigh 
seem to establish that they are due to interference in 
a laminated structure, and not to surface reflection, 
for quite apart from the variation of the colour with 
the angle at which the beetle is viewed, the character- 
istics of the banded spectrum of light transmitted by 
a specimen are those of an interference spectrum. Ail 
the observations mentioned bj?' Lord Rayleigh are not 
yet completely explained, however ; in particular, the 
bleaching of what are apparently interference colours 
by exposure to ultra-violet light, or even to sunlight, 
calls for further investigation, and especially the 
complicated behaviour of the peacock’s feather, in 
which, under such treatment, certain zones have their 
reflecting power for red light increased. 

Origin of Protoactinium. — The January number of 
the Journal of the American Chemical Society contains 
an important paper by J. E. Wildish on the separation 
of tantalum from different uranium ores, this element 
being the nearest homologue of protoaetinium. The 
uranium and protoaetinium contents of five uranium 
ores from widely separated localities were determiiied 
and the atom for atom relation between uranium and 
protoaetinium computed in each case. The results 
show that the ratio in different ores is very different, 
and consequently lend support to the hypothesis that 
the actinium series originates from some other source 
than uranium -II. 

Ignition of Hydrocarbons in Oxygen. — It is now 
generally recognised that paraffin hydrocarbons react 
readily with oxygen at comparatively low tempera- 
tures. In the January number of the Journal of the 
Chemical Society, J. S. Lewis describes some expeid- 
ments in which mixtures of hydrocarbon vapour and 
oxygen were heated in glass bulbs until explosion 
occurred. It was found that in dilute mixtures ex- 
plosion could not be produced, but extensive oxidation 
had occurred at about 235°, and the rate of heating 
was also important. The minimum percentage for 
ignition increased with the instability of the hydro- 
carbon towards oxygen. With rich mixtures the ex- 
plosion was not so violent : the violence increased 
with reduction in hydrocarbon content until a maxi- 
mum was reached when the ratio ap]:)roaclies that for 
complete combustion. A more rapid rate of Jieating 
tends to raise the ignition temperature, a result not 
found with olefines . In presence of powclerod Gia rcoa 1 
the ignition temperature of paraffin is raised, that of 
amylene considerably lowered. In presence of lead 
tetraethyl the ignition temperature was i’aised, some- 
times as much as 40°. It i>s concluded that the ex- 
plosion of hydrocarbons takes place in two stages : 
the explosion of the products of autoxidatiou (|>eroxides 
or chain reactions) followed by the combustion of the 
products in the excess of oxygen to oxides of earboii 
and water... ' 
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The Articulation of 

T he best method of testing telephone circuits and 
apparatus is a problem to which a great deal of 
attention has been devoted of recent years. Speech 
is carried over a telephone circuit by means of certain 
frequency components produced by the voice of the 
speaker at the sending end and received by the listener 
at the receiving end. If the components arriving at 
the listener’s ear are exactly the same as when they 
left the speaker’s mouth, the circuit would have a 
hundred per cent efficiency. There are two principal 
reasons, however, why the components arriving at the 
listener’s ear are not the same as those leaving the 
speaker’s mouth. In passing along the circuit the 
amplitude of the waves is attenuated ; they thus be- 
come weaker. The amount of the attenuation also 
varies with the frequency, and hence the waves be- 
come distorted. Again, components which were not 
originally present are produced in the circuit. These 
are due either to noise or to the overloading of some 
part of the circuit. Their effect is to raise the threshold 
A^alues at which the ear can hear different notes. In 
Electrical Communication for January, J. Collard gives 
a method by means of which the effect of given noises 
on the ‘ articulation ’ of a telephone circuit can be 
computed much more quickly than by the ordinary 
methods. 

In the usual method of testing, a series of syllables 
chosen at random are spoken into the telephone, the 
listener writing down what he imagines he hears. 
The ratio of the number of syllables correctly received 
to the total number of syllables sent gives an indica- 
tion of the quality of the circuit. Unfortunately, the 
value thus obtained depends not only on attenuation 


a Telephone Circuit. 

and distortion, which are produced by the circuit, but 
also on faulty pronunciation by the speaker and faulty 
hearing by the listener. The value, therefore, varies 
with the speakers and the listeners ; a great number 
of tests have to be taken before we can tell what is 
the approximate mean value. 

The author gives empirical formula3 by means of 
which the ideal sound articulation can be ayjproxi- 
mately computed. It is not affected by careless pro- 
nunciation by the speaker or inattentive hearing by 
the listener. Once a circuit has been set up, articula- 
tion tests can be made on it and the value of the 
articulation obtained, but there are many cases in 
which it is desired to know before installing a given 
circuit or before inserting a given piece of apparatus 
in the circuit wdiat the articulation will be, and this 
can be found in a few minutes by the author’s method. 

It has been calculated that to obtain a value of the 
articulation with a probable error of one per cent, it is 
necessary to speak 5000 syllables into the circuit. 
If there are ten pieces of apparatus to be tested, this 
w'ould mean that 50,000 syllables would have to be 
called. The usual rate of calling is 20 per minute. 
Taking into account also the time ref[uired for cali- 
brating the experimenters, the total time will be about 
50 hours. The saving effected, therefore, by using 
the new empirical formulae is a substantial one. In a 
previous paper published in Electrical Communication 
for January of last year, the author showed that 
articixlation has much the same value whether English, 
French, German, or Italian be used. It appears, there- 
fore, that his method is applicable to other languages 
with little, if any, modification. 


Whaling and Fishing 

TN the autumn of 1923 the Norwegian Government 
T appointed a whaling committee, under the chair- 
manship of Dr Johan Hjort, to carry out a scientific 
study of whaling and of the various factors in the sea 
which govern the life and migrations of whales. This 
committee at once approached the British Discovery 
Committee with a proposal that the two bodies should 
co-operate in this work. As a result of the negotia- 
tions which followed, it was agreed that, at any rate 
to begin with, the best arrangement would be for the 
Discovery to operate on the Antarctic whaling grounds, 
especially those worked from the Falkland Islands 
Dependencies, while the Norwegian investigators con- 
centrated upon work in the North Atlantic. 

In accordance with this agreement, a number of 
investigations have been carried out in northern seas 
during the years 1924-1928 under the administrative 
direction of the Norwegian whaling committee, the 
results of which have now been published in a very 
full report of some 550 pages. This report, although 
entitled “ Whales and Plankton in the Noidh Atlan- 
tic”, deals not only with the occurrence and distri- 
bution of whales and their food but also with the 
occurrence and habits of the various species of fish 
of economic importance. 

The two great sea areas lying west of Greenland 
(Davis Strait) and to the eastward of it (Norwegian 
Sea) have been studied in detail. Reference is made 
at the outset to two cruises made by Jensen during 
the summers of 1908 a.nd 1909 in the brig TJalfe, when 
that indefatigable investigator prospected for fish 
along the entire western seaboard of Greenland, 

^ Whales and Plankton in the North Atlantic (a contribution to the 
work of the Whaling Committee and of the North-Eastern Area Com- 
mittee). Gonseil Permanent International pour FExpIoration de la 
Mer. Rapports et Proeis-Verbaux des Reunions, Yolumei 5>Q. Pp. 
651. (Copenhague : Andr. Fred. H0st et Fils, 1929.) 21-50 Er. 
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in the North Atlantic.^ 

including fjords, inshore waters, banks, and deep sea 
— a vast tract extending from 60° N. to 71° N. Along 
this enormoiis distance the distribution and biology of 
all the more important edible fishes were investigated, 
and the fact established that the very limited fishery of 
this region is due not to the absence of marketable fish 
but to the primitive equipment of its fishermen and 
their difficulty in disposing of their catch. There is an 
abundance of good fish, including common cod, fjord 
cod, halibut, Greenland or biaclc halibut, the long 
rough dab, and two species of catfish. 

During the years 1924-28 fishing expeditions to 
Davis Strait, financed by Messrs. I. O. and O. S. 
Hellyer of Hull and led by Mr. Engvald Baldersheim 
of Bergen, have proved extraordinarily successful, and 
form striking examples of what can be done to solve 
the difficult problems of organisation involved in 
fishing in very distant seas. To this region Hjort 
proceeded in the research vessel Michael Bars in 1924 
and there carried out exhaustive fishing and hydro- 
graphical investigations. 

The course of modern whaling is traced from the 
time of its initiation by Svend Foyn in Finland about 
the year 1870 until the present day, when its opera- 
tions extend to almost all the waters of the globe. 
In a section written by Andr. Ingebrigtsen, himself a 
practical whaler of more than thirty years’ experi- 
ence, it is shown that with few exceptions the com- 
mercial pursuit of the whale sooner or later reduced 
the stock so greatly that whaling had to be abandoned 
either temporarily or permanently as unremunera- 
tive. Convincing details of the growth and decline 
of many whale fisheries are given. From about the 
year 1880 onw^ards, a number of whaling stations 
were established along the coast of Finmark and the 
number of boats rapidly increased from four in 1880 
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to thirty-four in 1885. The fatal result of this 
increase in the intensi ty of the fishery was soon ap2:)ar- 
ent, for after about the year 1900 whaling at most of 
the Finmark stations ceased to pay and steadily 
declined. In 1905 most of the companies transferred 
their iieadcjiiarters to Bear Island and Spitsbergen, 
but there too the industry was not of long duration. 
Too many boats destroyed the fishery, and by 1910 
fishing in these waters was entirely abandoned. 
Subsequent attempts to revive the industry at Spits- 
bergen in 1920 and 1925— 26 proved ruinous to the 
companies concerned. 

Whale fishing off Iceland commenced about the 
year 1890 with eight whaling vessels. The catch at 
first was good and the number of boats increased to 
thirty in 1902. Thereafter there followed a steady 
decline in the catches. One station after another 
had to close, and Iceland whaling ceased altogether in 
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1915. The history of the whale fishing at the Faroes 
2S m many ways similar to that of Finmark and Ice- 
land. As the number of boats increased the catch 
per boat greatly decreased, and many stations ceased 
to operate. But during the War whaling stopped to 
a large extent. This proved good for the stock, and 
post-W^ar catches off the Faroes, with fewer boats 
as compared with the number employed before the 
War, have yielded reasonable profits. 

The same tale of rapid initial growth and subse- 
quent decline is told of whaling in the Straits of 
Gibraltar, off South Africa, and on the west coast of 
America, and in a final sentence Ingebrigtsen states 
his firm conviction that the great modern extension 
of whaling in the Antarctic will undoubtedly, in 
spite of its vast tracts of ocean and apparently enor- 
mous numbers of whales, produce in the course of 

some years the same results as in all other waters 

namely, a decreasing stock of whales from year to 

■ G.A. S. 

University and Educational Intelligence. 

Cambeidoe. — ^At King’s College the following have 
been elected to Fellowships : Mr. A. E. Ino'ham 
reader m mathematios at the University of Leeds • 
and Mr. R. F. Kahn, Wi’enbury Scholar (1928) and 
Adam Smith prizeman (1929). 

C^DiFE.— H.R.H. the Prince of Wales will visit 
Cardin on May 21 to open the new chemistry and 
physios wmg of the University College, and the 
Department of Public Health of the Welsh National 
fechooi of Medicine. 

Mr. H. J. Phelps has been appointed as assistant 
lecturer and demonstrator in physiology. 

EDmBUEGH.—On the recommendation of the 
faculty of Medicine, the Cameron Prize for 1930 has 

Avif ^^ 0 % physician-in- 

^lef, Colhs P. Hmitmgdon Memorial Hospital of 
Harvard, Boston, Mass., and Dr. William P. Murphy 
assistant physician, Peter Bent Brigham Hospital! 
Boston, Mass., conjointly, for their work on the liver 
treatment of pernicious angemia. 

The Senatus has resolved to offer the honorary 
degree of doctor of laws to the following, among 
Barlow, Physician-Extraordinary 
to H M. theHing ; Sir Otto Beit, trustee of the Bhodes 
P Beit Memorial Fellowships 
for Medical Besearch ,* Sir William Hardy, directe 

of Scientific and 

Industrial Besearch ,* Sir David Wallace, consulting 
Infirmary, Edinburgh ; Prof! 

W. W. Watts, pTOfessor of geology, ImperiarCoUege of 
Science, South Kensington ; Prof. K. F. Wenckebach, 
emeritus professor of medicine. University of Vienna. 
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Mar. 23, 1233. Thunderstorm and Floods. — There 
was a great and terrible tempest of thunder, and after 
followed a marvellous wet summer with many floods 
Mar. 23, 1913. Electrical Storm.— An usually 

severe electrical storm occurred in the western part 
of Kansas, U.S.A. High winds were blowing from 
south-west or west, and the air was warm, very dry 
and filled with dust ; there was no rain. Windmills 
especially steel mills mounted on wooden supports’ 
became so highly charged with static electricity that 
anyone touching them received a distinct, sometimes 
a severe shock. At Tribune, sparks two or three 
were drawn from a wire running to a wind- 
niill. Telephone and telegraph wires and wire fences 
also became charged, and in Scott County, where the 
disturbance was most severe, a prairie fire is thought 
to have been started by sparks at a break in a wire 
lence, as in several places distinct sparks were noted 
on holding the broken ends of wire fences together 
In Thomas County all green vegetation was killed’ 
and in Sheridan County the wheat turned brown’ 
Ihe sky was obscured by a leaden or copper-coloured 
haze, and most people experienced nervous depression. 

tf Eurydice Squall.— A V-shaped 

trough of low pressure crossed England from north- 
west to south-east, and with its passage the wind 
changed irom a moderate westerly breeze to a north- 
westerly gale. The wind velocity was not especially 
great, but there were some violent north-westerly 
squalls with sleet or snow, during one of which the 
training slup H.M.S. Eurydice foundered with all 
hands off Dunnose Head, near Ventnor. The loss 
of life was about 300. 

This was described as the 
wqist gale of the mneteenth century in the Fri y liai-. 

®' '^®ll-hia'rked depression was 
centred over the Shetland Isles, and durlG the after- 
noon a small but intense secondary depression 
traversed England and Wales with a vel^ity of 

greatest destruction was 
gale along a narrow belt 

of th« ftlT south-east 

of the track followed by the centre of the secondary 

Very great damage was done to property, many 
churches were injured and thousands of tries ^^roote? 

I and several lives were lost. In the observatory at 
“ oscillation of the building stopped 

PaSs Chrn1nY;i« recorded in Matthew 

xSS Annuciation to 

bS. Simon and Jude (Mar. 2i5-Oct. 28), continued 
drought and intolerable heat dried up deep iakeiTnd 
extensive marshes, drained many rivers, parched up 
the warrens, and suspended thi workiS of mill^ 
hence the pastures withered away, herbagi died and 

Venezuela and as far a.s Carthao-ena 

As ?t w after 

^the crowds had collected 

churches before the processions tJirough the 

were ldul''hvTlf it® r u®""" «i°«sand persons 
i by the fall of the roofs. Throughout 

Imdlf VfT 20,000 persons perishcdr On 

first eruptjojj of the Soufriere of St 
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until 2 or 3 f.m., and especially from 9 a.m. to 1 p.m., 
during which time the great force of the storm threw 
down chimneys and very great trees, and unroofed 
almost all the churches and a great part of the 
houses. It blew with such fury that one expected 
every minute to perish, and it surpassed the storm 
of Mar. 27, 1524. 

Mar. 28, 1916. Gale and Snowstorm in England. — 
Great numbers of elm trees in the southern and 
midland counties were uprooted, railway traffic was 
dislocated in the midlands on the Midland, L.N.W.R., 
and G.W.R. lines in consequence of snowdrifts and 
wrecked telegraph wires. The snowfall was general 
throughout England and Wales, and greatest in the 
hill districts, where many villages were isolated, and 
farms and sheep buried beneath gigantic drifts, in 
some cases 40 feet deep. In the Black Mountains 
the snow was 10 feet deep. 


Societies and Academies. 

London. 

Royal Society, Mar. 13. — V. B. Wigglesworth : A 
theory of tracheal respiration in insects. The theory 
provides for the increased demands for oxygen which 
arise locally in active tissues. If it be assumed that the 
terminal portions of the tracheal tubes are bounded 
by a semi-permeable membrane, then liquid will be 
drawn up the tubes by capillarity until further pro- 
gress is checked by osmotic pressure of the tissue 
fluids. During activity lactic acid will be produced, 
osmotic pressure will rise, liquid will be absorbed, and 
air will extend down the tubes towards the active 
tissues. The theory is supported by experiments on 
mosquito larvae (see Nature, Dec. 28, 1929, p. 986). 
Some observations are recorded on the effects of 
certain poisonous gases and of oil on the tracheal 
system. — -H. Raistrick and others : Studies in the 
biochemistry of the lower fmigi. A resume of the 
main results of investigations presented in eighteen 
papers commimicated to the Society. 

Geological Society, Feb. 5.— E. J. Garwood: The 
Tuedian Beds of northern Cumberland and Roxburgh- 
shire east of the Liddelwater. The series consists of 
sandstones, mudstones, shales, and impure limestones 
laid down mainly xmder lagoon conditions. An in- 
teresting featiue is the important algal development 
in the middle of the series. The beds are inter- 
mediate in character between the freshwater facies 
of the Tweed district and the more marine facies of 
Westmorland. The succession is described under 
three districts : Northern Cumberland (Bewcastle dis- 
trict), Roxburghshire (Newcastleton district). Western 
Northumberland (Rothbury). In northern Cumber- 
land the structure is that of a denuded anticline having 
a general north -north-easterly trend. This area may 
be divided into two districts separated by the ‘ central’ 
fault. The Bewcastle district in the east is taken as 
the type, and the succession has been determined 
there. The algal episode enters first in the Bewcastle 
Beds : but the conditions were unfavourable, and it is 
not until the Main Algal Series is reached that algal 
growths become important as roekbuilders. In Rox- 
burghshire east of the Liddelwater, the algal series 
is again well developed. In Northumberland, the 
chief feature of interest is the rich development of 
Mitcheldeania and Ortonella near the summit of the 
Cementstone Group, the latter genus being especially 
characteristic of the highest two limestones in the 
neighbourhood of Rothbury .—Sir Douglas Mawson 
and C, T. Madigan : Fre-Ordovician Rocks of the 
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McDomieil Ranges (Central Australia). This paper 
concerns the age and stratigraphical relations of a 
great series of quartzites, slates, and limestones form- 
ing the southern front of the McDonnell Ranges. 
These beds, dipping at a steep angle ofi the older Pre- 
Cambrian basement (Arunta Complex) of the Ranges, 
extend in an east -and -west direction with wonderful 
regularity for a length of at least 150 miles. This 
great series of rocks lies stratigraphically between the 
undoubted Ordovician rocks (Larapintine formation) 
and the Arunta Pre -Cambrian Complex. They form 
a Pre-Ordovician series, upon which rests unconform- 
ably the Larapintine Formation with its basal mem- 
bers formed of conglomerates and breccias. Horizons 
rich in Cryptozoa and Girvanella -lihe algal growths 
characterise the series. 

Institute of Metals, Mar. 12 (Annual Meeting). — T. A. 
Rickard : The early use of the metals. The industrial 
history of mankind is divisible into two major epochs— 
a stone age and a metal age. The melting of copper 
probably preceded its extraction from minerals by some 
centuries, and the production of bronze or hardened 
copper was a later stage in metal culture. The 
critical event in the industrial history of man was the 
first melting of metal out of stone, and this appears 
to have occurred about 3500 b.c. Metal articles 
fashioned at earlier periods were made from native 
gold, silver, or copper, or from meteoric iron. — ■ 
D. Stockdale ; The composition of eutectics. A very 
sensitive apparatus for the taking of cooling curves 
is described, and a new method for the determination 
of the liquids from such curves is given. The eutectic 
systems examined were as follows: aluminimn- 
copper, antimony- silver, cadmium-tin, cadmium-zinc, 
copper-silver, and lead-tin. — N. P. Allen : Experi- 
ments on the influence of gases on the soundness of 
copper ingots. The unsoundness in commercial ingots 
is not due to hydrogen alone, but to hydrogen and 
cuprous oxide together, which react in the solidifying 
metal to evolve steam. Those elements which, when 
added to copper, endow it with the ability to cast 
soundly, do so by reducing the cuprous oxide present. 
Carbon monoxide, carbon dioxide, and nitrogen are 
inert, so far as the formation of blowholes is con- 
cerned.- — W. E. Prytherch : Gases in copper and 
their removal. Experiments on the effect of oxygen, 
hydrogen, and sulphur' dioxide on the soxmdness of 
copper. Dissolved gases may be partially removed 
by : (1) Slow solidification followed by remelting of 
the copper ; (2) passing an inert gas, such as nitrogen, 
into the molten metal ; (3) melting in vacuo. Experi- 
ments to determine whether oxygen would remove 
hydrogen showed that the rate of oxidation was so 
slow as to make the method unpractical.' — E. J. 
Daniels: TJnsoundness in bronze castings. The effects 
of some pure gases on the soundness of bronze, and 
of casting in sand moulds of metal subjected to 
various melting treatments, are described. Nitrogen, 
carbon dioxide, and carbon monoxide are neutral 
towards bronze. Hydrogen is capable, at certain 
rates of solidification, of causing unsotmdness which 
can be suppressed by treatment with neutral gases. 
Improvement in density of sand -castings can be 
obtained by melting in a pot-furnace with a thin fuel 
bed and good draught. Degasification with nitrogen, 
deoxidisers, and pre -solidification gave negative 
results so far as improvement in density is concerned, 
but pre-solidification appears to increase the strength. 
— R. Genders : Macrostructure of cast alloys. Eftect 
of turbulence due to gases. When, an alloy is cast in a 
mould prepared by a coating of volatile material, the 
macrostructure of the resulting ingot may be con- 
siderably modified by the turbulence resulting from 
the evolution of gases by the mould coating. 
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.Dublik. 

Royal Irish Academy, Feb. 24. — Joseph Algar 
and Mary Boylan : Azo dyes derived from diaceto- 
resorciiioL The preparation of some azo derivatives 
of diacetoresorcinoi and of dichalkones is described, 
Diazonimn salts couple readily with diacetoresorcinoi 
in alkaline solution forming compotmds with tinctorial 
properties. The latter condense with aromatic alde- 
hydes under the influence of alcoholic hydrochloric 
acid or piperidine with the production of dichalkones 
containing an azo group, for example, phenyl-azo- 
dianisylidene-diacetoresorcinol. All the compoimds 
described function as dyestuffs and give yellow to 
brown shades on mordanted wool. — ^Joseph Algar and 
A. V. Flaegel : The action of Grignard reagents on 
phthalide. By the carefully regulated addition of 
o-iiiethoxy phenyl magnesium bromide to phthalide 
and decomposition of the resulting addition com- 
pound, the substance produced is a-hydroxy-a (2- 
methoxji^phenyl)-/^, |3'-benzo-a, a^-dihydrofurane (I.), 
a compound which very readily loses water with the 
production of complex dehydration products. Re- 
duction of I. with sodium amalgam gives 2-methylol- 
2'-methoxy-diphenyl-earbinol (II.), The addition of 
phthalide to an excess of the above Grignard reagent 
gives 2-methylol-2', 2'''-dimethoxy-triphenyl-carbinol 
(III.). Dehydration of III. with hydrochloric acid 
gas gives a-di-(o-methoxyphenyl)-/3, jS'-benzo-a, a'-di- 
hydrofurane (IV.). The latter, in benzene solution, 
exhibits a beautiful blue fluorescence. 

Paris. 

Academy of Sciences, Feb. 10. — Serge Bernstein : 
The limitation of derivatives of polynomials. — Louis 
Roy : The propagation of waves on elastic surfaces 
with six parameters. — Bertrand Gambier : Configura- 
tions. — Paul Delens : The representations of circles. — 
N. Lusin : The problem of J. Hadamard on the 
uniformisation of ensembles. — L. Kantorovitch and 
E. Live ns on : The 5s -functions of Hausdorfl. — Henri 
Cartan : Functions of two complex variables and the 
encircled domains of Caratheodory. — Miloch Radoit- 
chitch : The fundamental domains of meromorph 
functions.— Lucien Feraud : The extension to the 
case of any number of degrees of freedom of a property 
relative to Pfafflan systems. — N. Cetajev : The 
reciprocal of Lagrange’s theorem. — ^Jean Courrege- 
longue : The formation of eddying movements behind 
immersed solids, — ^G. Mouret : The conditions of 
passage through a section of a permanent current 
(of fluid), open, uniform, or gradually varied. — Henri 
Mineur ; The movement of the double stars under 
the action of the field of gravitation of the galaxy.- — 
G. Ribaud : The calculation of the temperature of 
flames and their proportion of atomic hydrogen. A 
calculation of the influence of the dissociation of 
hydrogen into atomic hydrogen on the temperature 
of flame. The eases of hydrogen and oxygen and 
acetylene and oxygen are considered. — E. Darmois : 
The action of boric acid and borates on the rotatory 
power of tartaric acid. Boric acid has no action on 
ethyl tartrate, but borax at 40® G. has a clear action. 
The author agrees with the views of Lowry as to the 
constitution of these complex compounds. — -Mile. 
Stephanie Maracineanu : Remarks on a note by MM. 
Fabry and Dureuil entitled : “ On a supposed trans- 
formation of lead”. Reply to criticism, maintaiiimg 
the accuracy of the original results. — G. Reboul : A 
method of activation of matter. The activation of 
metals described in an earlier note by treatment 
with high voltages has been proved by further 
experiments to be independent of the nature of the 
metal and of the conditions of working, and the origin 
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of the activity appears to be in the air. — A. Astruc, 
M. Mousseron, and Mile. N. Bouissou : A new method 
for the micro -estimation of the calcium ion. The 
method, which is applicable for the determination of 
quantities of calcium between OT mgm. and 1 *5 mgm., 
is based on the precipitation of the metal as the 
tungstate, reduction of the latter by titanous chloride, 
followed by comparison of the colour produced with 
a known standard. — Lespieau and Bourguel : A new 
ethylenic erythrite. The new ©rythrite is 
CH2(0H) . CH(OH) . CH -CH . CH(OH) . CH2(OH) 
and is obtained by the reduction of the corresponding 
acetylene compoimd with hydrogen in the presence 
of colloidal palladium. — Louis Glangeaud : The age 
of the strata containing Orbitolines at the north of 
the province of Algiers. — Henri Termier : The vertical 
extension of the genus Spiriferina in Morocco. From 
the evidence adduced it is concluded that this genus 
persisted in Morocco for a much longer period than 
in the north-east of Europe. — Raymond Furon : The 
presence of copper in the French western Sudan. ^ — 
Guilliermond : The formation of zoosporangia and 
the germination of the spores in Saprolegniay in 
cultures on nutritive media containing neutral red. 
Neutral red is a colouring matter which is almost non- 
toxic and is of great value for the study of vacuoles. 
— M. Bridel and C. Charaux : Oroboside, a new 
glucoside hydrolysed by emulsin, extracted from 
Orohus tuherosus, and its products of hydrolysis, 
glucose and orobol. The products of the hydrolysis 
of oroboside by emulsin are glucose and a substance, 
orobol, described in detail. It appears to be a tetra- 
hydroxyflavone : further work is in progress with 
the view of determining its exact constitution,— 
H. Lagatu and L. Maume : Observation, by leaf 
diagnosis, of the phenomenon of mutual physio- 
logical replacement of two bases, lime and gotash. — 
Lenglen and Durier : Appreciation of the value of 
powdered limestones used in agriculture. The solu- 
bility of a limestone in a solution of carbon dioxide 
in water under fixed conditions depends largely on 
its physical structure as well as on its state of division. 
The correlation between carbonic acid solubility and 
neutralising action on the soil has been proved. — 
Charles Perez : Visceral asymmetry and dimorphism of 
the speimatophores in some pagurians. — Mile, Simone 
Mouchet ; The comparative morphology of the 
excretory canals of some pagurians. — P. Fortier and 
Mile, de Rorthays : The mode of flight of insects and 
the wing load per unit of surface. There is a striking 
concordance between the modes of flight of various 
insects and their anatomo -physiological character- 
istics.- — H. Simonnet and G. Tanret : The toxicity for 
laboratory animals of large doses of irradiated 
ergosterol. The toxic action of irradiated ergosteroi 
on rabbits was found to be associated with a calcifica- 
tion of the arterial system, but the venous system 
and the pulmonary artery remained free from calcifica- 
tion. Owing to the varying toxic action on different 
animals, no conclusion can be drawn as to the action 
on human beings. — F. Labrousse and Mile. S, Philip- 
pon : Phenomena of oxido -reduction observed in the 
course of the development of some fimgi.- — H. Bierry : 
Pro teid sugar and mannose ill mammals. 

■ 'Cra'cow. 

Polish Academy of Science and Letters, Dec. 2. — 
K. Kordylewski ; The variable stars Orionis 47.1929 
and 49.1929.— Mile. H. Griinbaum : New resonance 
of selenium.- — P. Swings : The structure of the groups 
of resonance lines of sulphur vapour. — L. Marchlewski 
and A, Boryniec : The absorption of ultra-violet 
radiations by the methoxybenzoic acids. The ab- 
sorption in the ultra-violet "by p-methoxjrbenzoic acid 
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is mucli more intense (about six times) than that 
given, by the meta isomer. — K. Dziewonski, J. 
Auerbach, and J. Moszew : 1, 8 -Benzyl - benzoyl - 

naphthalene and some of its derivatives. — M. Thomas- 
chewski : The pollen analysis of the peat bogs of 
Sztengvvald and of Zaskoczyn (Free Town of Dantzig). 
The results obtained are analogous with thbse found 
for southern Sweden. — S. Skowron : Researches on 
spermatogenesis in vitro. — A. Wierzejski : The fresh- 
water sponges. — T. Marchlewski : Genetic researches 
on the domestic dog. 


Official Publications Received, 

British. 

Empire Cotton Growing Corporation. Eeports received from Exper- 
nient Stations, 1928-1029. Pp. xi+268. (London.) 2s. Gd. 

Home Oifice. Welfare Pamphlet No. 7 : Lighting in Factories and 
Workshops. Third edition. Pp. 25. (London : H.M. Stationery Office.) 
4d. net. 

The Scientific Proceedings of the Royal Dublin Society. Vol. 19(N.S.), 
No. 29: Studies on Peat. Part 3: Low Temperature Carbonization of 
Peat. By James T. Donnelly and Joseph Keilly. Pp, 865-376. Is. 
Vol. 19 (N.S.), No. 30: The Nitration of substituted Phenylbenzylamine 
Derivatives. By J. Beilly, T. V. Creedon and P. J. Drumm. Pp. 377-379. 
dcf,. Vol. 19 (N.S.), No. 31: A Study of Two New Species of Bacteria 
belonging to the Genus Chromobacterium. By Dr. M. Grimes. Pp. 
381-384. 6d. (Dublin : Hodges, Figgis and Co. ; London : Williams and 
Norgate, Ltd.) 

City and County of Bristol : The Bristol Museum and Art Gallery. 
Report of the Museum and Art Gallery Committee for the Year ending 
SOth September 1929. Pp. 24 4 plates. (Bristol.) 

National Joint Industrial Council for the Flour-Milling Industry. 
Technical Education Series, Pamphlet No. 5 : Pests in Wheat and its 
i*roducts. By Sebert Humphries. Pp. 36. (London.) Qd. net. 

The Imperial College of Tropical Agriculture. Prospectus for 1930-31, 
also Principal's Report for 1928-29 and Register. Pp. 47 +-3 fjlates. (St. 
Augustine, Trinidad ; London.) 

The Carnegie Trust for the Universities of Scotland. Twenty-eighth 
Annual Report (for the Year 192S-29) submitted by the Executive Com- 
mittee to the Trustees on 12th February 1930. Pp. iv-j-78. (Dunfermline.) 
John Murray, 50 Albemarle Street, 1768-1930. Pp. 14. (London.) ' 
Journal of the Indian institute of Science. Vol. 12A, Part 17 : i. Con- 
tributions to the Study of Spike-Disease of Sandal (Santalum album, Linn.). 
Part 7 : Pactors influencing Diastatic Activity, by B. N. Sastri and 
M, Sreenivasaya ; ii. Part 8 : Chemical Composition of Tissue Fluids 
from the Leaf, by M. Sreenivasaya and B. N. Sastri ; iii. Part 9 : 
Chemical Composition of Tissue fluids from the Stem, by M. Sreeni- 
vasaya and B. N. Sastri ; iv. Note on the Starch-Li<piefying Action 
of Sandal Leaf Extracts, by B. N. Sastri. Pp, 233-252. 1.4 rupees. 
Vol. 12A, Part 18 : Studies on Soil Actinomyces. Part 3 : Standardisation 
of a Plate Method of counting Soil Actinomyces. By M. Ganesho Rao 
and V. Subrahmanyan. Pp. 253-273. 1.4 rupees. Vol. 12A, Part 19: 
i. Biological Oxidation of Sulphur. Part 2 : Effect on the Microflora of 
Activated Sludge. By C. V. Ramaswami Ayyar and Roland V. Norris. 
Pp. 275-294. 1.4 rupees. Vol. 12 A, Part 20 : Contributions to the 

Study of Spike-Disease of Sandal Qianitalnm album, Linn.). Part 10 : 
Seasonal Studies on Healthy and partially Spiked Trees. By A. V. 
Varadaraja Iyengar. Pp. 295-305. 12 annas. (Bangalore.) 

Melbourne Astrographic Catalogue, 1900'0. Vol. 3 : Zones -09“ and 
-70“. Rectangular Co-ordinates and Diameters of Star Images, from 
Photographs taken and measured under the direction of R. L. J. Ellery 
and Pietro Baraechi. Revised and prepared for publication under the 
supervision of Dr, J. M. Baldwin. Pp. xi-f-264. (Melbourne: H. J. 
Green.) 

The Journal of the Institution of Electrical Engineers. Edited by 
P. Rowell. Vol. 68, No. 398, February. Pp. 205-316 -fxxxvi. 
(London: B. and F. N. Spon, Ltd.) 10s. 6d. 

The Indian Forest Record.s. Vol. 14, Part 4 : Immature Stages of 
Indian Coleoptera (6). By J. 0. M. Gardner. Pp. 304-6 plates. (Cal- 
cutta : Government of India Central Publication Branch.) 1.2 rupees ; 2s. 

Journal of the Society of Glass Technology, Edited by Prof. W. E. S. 
Turner. Vol. 13, No. 52, December 1929. Pp. xii4-79-4304-x-i-xxviii. 
(Sheffield.) 10s. tkL 

Far Eastern Association of Tropical Medicine. Transactions of the 
Seventh Congress held in British India, December 1927. Edited by 
Lieut.-CoL J. Cunningham. Vol. 3. Pp, xv+761 4-38 plates, (Calcutta: 
Thacker’s Press and Directories, Ltd.) 

Foreign. 

U.S. Department of Agriculture. Technical Bulletin No. 170: A 
Pipette Method of Mechanical Analysis of Soils based on Improved 
Dispersion Procedure. By L. B Olmstead, Lyle T. Alexander and H. B. 
Middleton. Pp. 23. (Washington, D.C. : Government Printing Office.) 

5 cents. ' ^ 

Smithsonian Miscellaneous Collections. Vol. 82, No. 2: The Thoracic 
Mechanism of a Grasshopper, and its Antecedents. By R. E. Snodgrass. 
(Publication 3027.) Pp- 111. (Washington, D.C. : Smitlisonian Institu- 
tion.) 

Field Museum of Natural History. Geology Leaflet 11 : Neanderthal 
(Mousterian) Man. By Oliver C. Farrington and Henry Field- Pp. 144- 
9 plates. 25 cents. Geology Leaflet 12 ; Cement. By Henry W. Nichols. 
Pp. 15 -44 plates. 25 cents. Anthropology Leaflet 28 : The Field Museum- 
Oxford University Expedition to Kish, Mesopotamia, 1923-1929. By 
Henry Field. Pp. 34+14 plates. 50 cents. (Chicago.) 
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Conseil Permanent International pour rExpIorafcioii de la Mer. Rap- 
ports et xiroces-verbaux des reunions. Vol. 64 : CuiTtmt Measurements, 
Direct and Indirect; Reports of the Proceedings of a iSpeeial Meeting 
held on April 13fch, 1929, in London. Pp. 77. 3.75 kr. \’ol. 65 : Fluctua- 
tions in the Abundance of the various year-Ckisses of Food B’ishes ; 
Reports of the Proceedings of a Special Meeting held on April 12th, 1929, 
in London. Pp. 18S. 7.25 kr. (Copenhague : Audi*. Fr(;d. Host et fils.) « 

Agricultural Experiment Station, Michigan State Ckdlege of Agrieiilture 
and Applied Science. Circular Bulletin No. 127: Pruning Young Fruit 
Trees. By Roy B. Marshall, H. A. Cardinell and H. I). Hootman. Pp. 
32. Circular Bulletin No. 128 : Undulant Fever in Man and Abortion 
Disease in Cattle ; some Facts that the Consumer and Producer of Milk 
and the Breeder of Cattle should Know. By B. T. Hallman and B. Ij, 
Anthony. Pp. 4. (East Lansing, Mich.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
No. 220: Researches on the Cuttjng Force. Report 1: New De.signs of 
Tool Dynamometer. By Makoto Okoshi. Pp. 167-192. Tokyo: Iwaiiami 
Shoten.) 40 sen. 

Field Museum of Natural History. Publication 258 : i. Supplement to 
the Flora of Barro Colorado Lsland, Panama, by Leslie A. Kenoyer and 
Paul C. Staiidiey ; ii. Two new Species of Chara from Tropical America, 
by M. A. Howe. (Botanical Series, Vol. 4, No. G.) Pp. 141-161 + plates 
11-1(5. Publication 259: Spermatojdiytes, mostly Peruvian, By J. 
Francis Macbride. (Botanical Series, Vol. 4, No. 7.) Pp. 163-193. Pub- 
lication 260: The Mineral Composition of some Sands from Quebec, 
Labrador and Greenland. By James IT. C. Martens. (Results of the 
Rawson-Macmillaii Sub- Arctic Expedition of 1926.) (Geological Series, 
Vol. 5, No. 2.) Pp. 15-31 + plates 7*9. Publication 261: A New Rodent 
from the Galapagos Islands. By Wilfred H. Osgood. (Zoological Series, 
Vol. 17, No. 2.) Pp. 19-24. Publication 262 : Contents and Index to 
Volume 12, Numbers 1 to 19. (Zoological Series, Vol. 12, No. 19.) Pp. 
ix + 5()3-526. Publication 263: Birds of the James Simpson-Roosevelts 
Asiatic Expedition. By Charles E. Hellmayr. (Zoological Series, Vol. 17, 
No. 3.) Pp, 25-144. Publication 264 : Studies of American Plants-I, by 
Paul C. Standley ; Studies of American Plants- II, by Paul C. Stand ley. 
(Botanical Series, Vol. 4, No. 8.) Pp. 195-345. Publication 265 : The 
Land Mammals of Uruguay. By Colin Campbell Sanborn, (Zoological 
Series, Vol. 17, No. 4.) Pp. 14.5-165. Publication 266 : Catalogue of Birds 
of the Americas and the Adjacent Islands in Field Museum of Natural 
History, including all Species and Subspecies known to occur in Northern 
America, Mexico, Central America, South America, the We.st Indies and 
Islands of the Caribbean Sea, the Galapagos Arcliipelagoand other Islands 
which may be included on account of their Faun .1 Affinities. By Charles 
E. Hellmayr. Part 6 : Oxyruneidae, Pipridae, Cotingidae, Rupieolidae, 
Phytotom idae. (Zoological Series, V^ol. 13.) Pp. v-|-258. Publication 
267 : Honduran Mosses collected by Paul C. Standley. By Edwin B. 
Bartram. (Botanical Series, Vol. 4, No. 9.) Pp. 347-364 + plates 17-19. 
(Chicago.) 

Smithsonian Miscellaneous Collections. Vol, 82, No. 4 : The Characters 
of the Genu.s Ge capromys Chapman, By Gerrit S. M iller, Jr. (Publica- 
tion 3029.) Pp. 3 + 1 plate. Vol. 82, No. 5 : Mammals eaten by Indians, 
Owls and Sp‘'niard.s in the Coast Region of the Dominican Republic. By 
Gerrit S. Miller, Jr. (Publication 3030.) Pp. 16+2 plates. (Washington, 
D.C. : Smitlisonian Institution.) 


Catalogues. 

A Catalogue of Miscellaneous Books. (No. 449.) Pp. 40. (Cambridge : 
Bowes and Bowes.) 

S.U.P. 36 in the Treatment of Influenza. Pp. S. (London: The 
British Drug Houses, Ltd.) 


Diary of Societies. 

FRIDAY, M.4.RCH 21. 

Association of Economic Biologists (in Botany Lecture Room, Imperial 
College of Science and Technology), at 2.30. — The Nutrition of Fruit 
Trees :— T. Wallace : Some Effects of Deficiencies of Essential Elements 
on Fruit Trees.— R. G. Hatton: Response of Apple Trees on known 
Rootstocks to Applications of a Complete Fertiliser. — N. H. Grubb : 
The Reaction to Potash Fertilisers of Apple Trees in the Field. — Dr. 
T. Swarbriek: Some Observations upon the Growth and Seasonal Cycle 
of Food Reserves in Apple Trees. 

Diesel Engine Users’ Association (at Caxton Hall), at 3.30.-— H. R. 
Ricardo : The High-Speed Diesel Engine. 

Imperial College Chbimical Society (at Royal College of Science), at 
5. — Prof. 1. M. Heilbron : The Fat Soluble Vitamins A and D (Lecture). 

London Society (at Royal Society of Arts), at 5.— Dr. R. Unwin: The 
Decentralisation of Industry. 

Royal Society of Medicine (Balneology and Climatology Section), at 5. 
— Dr. C- W. Buckley and others : Discussion on The Influence of Sun- 
light and other Climatic Factors in Health and Rheumatic Diseases. 

British Institute of Radiology (Medical Section), at 5. — Discussion 
on Radiology in Chest Diseases. 

Royal College of Surgeons of England, at 5, — Sir Frank Colyer : 
Demonstration of Specimens illustrating Dento-alveolar Abscess and 
Dental Cyst. 

Institution OF Mechanical Engineers, at 6.— W. Nithsdale ; The 
Design and Results of a 600 lb. per sq. in. Boiler Installation. 

North-East Coast Institution of Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at (>.— Sir Westcott Abell : 
Direct Flooding Calculations. 

Institute of Marine Engineers, at 6.30.— Annual General Meeting. 

Society of Chemical Industry (South Wales Section) (at St. Thomas’ 
Cafe, Swansea), at 7.— Annual General Meeting. 

Society op Dyers and Colourists (Manchester Section) (at 36 George 
Street, Manchester), at 7. — A. J. Hall : The Effect of Swelling Agents 
on the Creasing of Artificial Silks.— J, R. Haimay : The Preparation of 
Artificial Silk and Cotton Unions for Printing.— Eva Hibberfe : On the 
Action of Certain Acids on Gelliilose.— J. H. Preston: The Mounting 
of Textile Fibre Sections. 
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iNsTiTimoN OP Electrical Engineers (Meter and Instrument Section) 
(Informal Meeting), at 7.—- A. J. Gibbons and others: To Meter or not 
to Meter.— W. Lawson and others : Whether or not Meters should be 
Stamped and Sealed. — E. Fawssett and others : The Use of l-amp. 
Secondaries in Current Transformers as against 5-ainp. Secondaries. — 
C. B. Green and others : Whether or not Prepayment Meters should 
he Earthed.— G. F. Shotter and others : Formula for the Merit-factor 
of a Meter. 

Royal Photoobaphio Society of Great Britain (Pictorial Group- 
Informal Meeting), at 7. 

Institution of Electrical Engineers (NortJi-Eastern Students’ Section) 
(at Armstrong College, Newcastle-upon-Tyne), at 7.15.— J. Bennett. ai d 
0. A. Chrisp : A Survey of Switch and Control Arrangements with 
Examples of Modern Practice. 

Junior Institution op Engineers (Informal Meeting), at 7.30. — M. V. 
Burst : Surface Combustion. 

Royal Society of Medicine (Obstetrics and Gynaecology Section), at 8.— 
Dr. J. E. Hughes : A Ca.se of Hydatidiform Mole with Multiple 
Syncytial Infarction of the Lungs. — Dr. A. B. Gyles: The Influence of 
Hysteropexy on Subsequent Pregnancy, and of Pregnancy on a Previou.s 
Hysteropexy.— Prof. W. F. Shaw : The Treatment of Prolapsus Uteri. 
Royai^ Society of Medicine (Electro-Therapeutics Section), at S.30.— 
Dr. J. M. W. Morison : Diaphragmatic Hernia. 

Royal Institution of Great Britain, at 9-— Seton Gordon : Sea Birds 
and Seals, 

Paper Makers’ As.sooiation (Technical Section, Northern Division) (at 
Engineers’ Club, Manchester).— N. L. Matthews : The Application of 
Dyestuffs to Paper. 

SArC/BDAT, March 22. 

Institution of Municipal and County Engineers (Yorkshire District) 
(jointly with North-Western District) (at Town Hall, Halifax), at 2.45. 
— F. Marsderi : Borough and County Borough Extensions in the Light 
of the Local Government Act, 1929. 

Mathematical Association (London Branch) (at Bedford College), at 3. — 
C. L. Beaven and others : Discu.s.sion : Are we satisfied with the 
Present Syllabus in Mathematics for the General School Certificate ? 
Royal Institution op Great Britain, at 3.— Sir Ernest Rutherford : 
Atomic Nuclei and their Structure. 

MONDAY, March 24. 

King’s College Engineering Society (Anniversary Meeting), at 5.30.— 
Brig.-Genl, M. Mowat : A Brief Review of Mechanical Engineering 
Progress in the Past Thirty- four Years. 

British Psychological Society (Joint Meeting of Indinstrial and Educa- 
tion Sections) (at National ln.stitute of Industrial Psychology), at 6. — 
The Relation of Raising the School Leaving Age to Problems of 
Vocational Guidance and Selection : — Miss Sheila Bevington : (from 
point of vievY of Vocational Guidance); T. Tibbey: (from point of 
view of Education). 

Society of Chemical Industry (Yorkshire Section) (Annual General 
Meeting) (at Great Northern Station Hotel, Leed.s), at 7. — Dr. N. K, 
Adam and others : Discms.sion on The Fundamentals of Lubrication. 
Institution of Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7. 

Institution of Electrical Engineers (North-Eastern Centre) (at Arm- 
strong College, Neivcastle-upon-Tyne), at 7.— H. A. Humphrey, D. M. 
Buist, and J. W. Bansali : The Imperial Chemical Industries Limited’s 
Steam and Electric Power Plant at Billingham. 

Royal Society op Arts, at 8.— Corndr. F. G. Cooper: Aids to Navigation 
(Cantor Lecture) (1). 

Medical Society of London, at 8. — Sir Thomas Horder, K. Walker, 
and others : Discussion on (doliforrn Infections of the Geiiito-uninary 
Tract. 

Royal Society of Medicine (Odontology Section), at S. — Sir William 
’Willcox: Dental Sepsis— a Retrospect— F. Coleman: Buried Mandi- 
bular Teeth with Crowns in Occlusion 
Royal Geographical Society (at /Eolian Hall), at 8.30.— Dr. B. Trinlder : 
Exploration in the Karakoram and Kun-lun. 

TUESDAY, March 25. 

Royal Society of Arts (Dominions and Colonies Meeting), at 4.30.— 

0. J. R. Howarth : The Work of the British Association in Relation to 
the Empire. 

Royal College of Physicians of London, at 5.— Dr. C. F. Coombs: 

Syphilis of the Heart and Great Vessels (Lumleian Lectures) (2). 

Royal Society of Medicine (Medicine Section), at 5. -Prof. B. Lesehke, 
Dr. J. Parkinson, Dr. J. Cowan, Dr. T. F. Cotton, and others : Discus- 
sion on Syphilitic Aortiti.s. 

Royal Institution of Great Britain, at 5.15.— Dr. G. Singer: The * 
Passage from Medieval to Modern Science (3): On the inductive 
Philosophy and some of its Instruments. 

Institution OF Civil Engineers, at 6.—- D. Anderson: Tyne Bridge, 
Newcastle.— G. L, Groves : The New Wearraouth Bridge, Sunderland. 
British Psychological Society (Indiustrial Section) (jointly with 
Education Section), at 6. — Di.scussion on Vocational Guidance and 
Selection in Relation to the Raising of the School-leaving Age, with 
papers dealing with the question from the point of view of: ‘ (a) 
Education ; (6) Vocational Guidance and Selection ; (c) Industry. 

Royal Aeronautical Society (at 7 Albemarle Street), at 6.30.— Annual 
General Meeting. 

Institution op Electrical Engineers (Ea.st Midland Sub-Centre) (at 
Loughborough College), at (145. 

Institution of Electrical Engineers (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7.— H. A. Plumphrey, D. M. Buis fe, and J. W. 
Ban.sall : The Imperial Chemical Industrie.s Limited'.s Steam and 
Electric Power Plant at Billingham. 

Royal Photographic Society of Great Britain, ht 7.,—W. Clark : The 
Characteristics of Sound Recording Emulsions. — W. Clough : The 
Pantoiie Process of Reproduction. 

Illuminating Engineering Society (at Home Office Industrial Museum, 
HoLseferry Road, S.W. l), at 7.— S. Ander.son : Textile Lighting. 
Sheffield Metallurgical Association (at 198 West Street, Sheffield), 
at 7.30.— F. W. Rowe ; Common Defects in Steel.for Gear Manufacture. 
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WEDNESDAY, March 26. 

Chebiical Society (at Salters’ Hall, B.C.), at 5.30. — Prof. G. von Hevesy : 
The Chemistry and Geochemistry of the Titanium Group (Hugo Muller 
Lecture). 

Geological Society of London, at 5.30. — W. Campbell Smith: A 
Classification of some Rhyolites, Trachytes, and Phonolites from Part 
of Kenya Colony, with a Note on some Associated Basaltic Rocks.— 
Dr. T. N. George ; Ambvcmlia Hall and certain similar British Spiri- 
feridm. 

Newcomen Society for the Study of the History of Engineering and 
Technology (at 17 Fleet Street), at 5.30.— A. Titley : Winding Engines 
of Richard Trevithick. 

Institution of Civil Engineers (Students’ Meeting), at 6.30.— P. J. 

Pollock: Nomography as Apxilied to Engineering. 

Institution of Automobile Engineers (Manchester Centre) (at Engineers’ 
Club, Manchester), at 7.— Capt. J. S. Irving: Problems Encountered 
in the Design of the Golden Arroiv. 

North-East Coast Institution of Engineers and Shipbuilders 
(Graduate Section) (at Bolbec tlall, Neweastle-upon-T.yne), at 7.15.— 
E. G. Lowes: The Development of Auxiliary Machinery as applied to 
Ships. 

Halifax Textile Society (at Halifax), 3 1 7 30.— Discussion on Education. 
Royal Society of Arts, at 8. — H. Robertson : Architecture of To-day 
and To-morrow. 

Eugenics Society (at Royal Society), at 8.30.— Dr. J. A. Ryle ; Constitu- 
tion a.s a Factor in Morbidity. 

March 27. 

Chemical Society (Annual General Meeting), at 4. — Prof. J. F. Thorpe : 
Presidential Address. 

Royal Society, at 4.30. — Discussion on Geological Climates, opened by 
Dr. G, C. Simpson, followed by Frol A. C. Seward, Frol J. W. Gregory, 
Sir Peter Mitchell, C. E. P. Brooks, and Dr. C. Tate Regan. 

Royal College of Physicians of London, at 5. — Dr. G. F. Coombs : 

Syphilis of the Heart and Great Vessels (Lumleian Lectures) (8). 

Royal Institution of Great Britain, at 5.15.— J. B. S. Haldane : Some 
Problems of Genetics. 

Institution of Electrical Engineers, at 6.— H. H. Harrison : Develop- 
ments in Machine Telegraph Systems and Methods of Operation. 

Batley and District Textile Society (Annual General Meeting) (at 
Batley Technical College), at 7.30.— H. R. Hirst: Faults in Yarns and 
Cloths, their Detection and Prevention. 

Medico-Legal Society (at 11 Chandos Street, IV.l), at 8.30.— Prol J. S. 

Haldane : Carbon Monoxide Poisoning and its Medico-Legal Aspects. 
Royal Ashonautical Society (Yeovil IBraneh).— Aircraft Accessories. 
Insstitute of Rubber Technologists (at Manchester Cafe, Ltd., Man- 
chester).— H. Riding : Some Notes on Ebonite. 

FRIDAY, March 28. 

Royal Society foe the Protection of Birds (at Middlesex Guildhall, 
Westminster), at 3.— Annual Meeting. 

Royal Society of Medicine (Disease in Children Section) (at King’s 
College Hospital), at 4.30.— Clinical Meeting. 

Physical Society (Annual General Meeting) (at Imperial College of 
Science), at 6.— Presentation of the Duddell Medal to Prof. A. A. 
I^lichelson.— At 5.45 (at City and Guilds Engineering College).— Exhibi- 
tion of Research Work now in Progress. 

Institution op Electrical Engineers (North-Western Centre, jointly 
with Manche.ster Association of Engineers) (at Manchester), at 7.15. — > 
J. Calderwood : Marine Diesel Installatioxis, with particular reference 
to Auxiliary Machinery. 

Junior Institution of Engineers (at Royal Society of Arts), at 7.30. — 
G. S. Taylor: Industrial Accidents; their Cause and Prevention 
(Gustave Uaiiet Memorial Lecture). 

Royal Society of Medicine (Epidemiology Section), at S.--Dr. W. 

Fletcher: Typhus-like Disease.s of Unknowm /Etiology. 

Royal Institution of Grisat Britain, at 9.— Sir Ernest Rutherford: 
The 7'ransmutation of Matter. 

Institution of Ei.ectrical Engineers (West Wales (Swansea) Sub- 
Centre). 

SATURDAY, M A Bcii 29, 

Royal Institution of Great Britain, at 3.— Sir Ernest RuUiex'ford : 
Atomic Nuclei and their Structure (4). 

PUBLIC LECTURES* 

SATURDAY, March 22. 

Horniman Museum (Forest Hill), at 3.30.— M. A. Phillips : Pond Life. 

March 29. 

Horniman Museum (Forest Hill), at 3.30.— J. E. Dallas: June Blowers 
in Alpine BYance. 
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Psychology and Industry., 

D URII^G the last fifty years there has de- 
veloped a much closer association between 
scientific research and productive industry than 
was formerly the case ; as is well known, many 
firms now have excellently equipped laboratories, 
staffed by highly qualified scientific men and tech- 
nicians, devoting the whole of their time to devis- 
ing improvements in the means of production and 
in the commodity produced. These activities, 
however, are concerned primarily with the technical 
and mechanical aspects ; hitherto much less 
attention has been paid to the human factor in 
industry and commerce. It is very encouraging, 
therefore, to learn from the ninth annual report ^ 
of the ISTational Institute of Industrial Psychology, 
just issued, that large employers of labour are now 
recognising to an ever-increasing extent the value 
of the study of human ‘ behaviour ’ and * endea- 
vour ^ in relation to manufacturing processes 
and business organisation — ^that is, the applica- 
tion of psychology in the factory, workshop, and 
office. 

This appreciation is by no means confined to the 
employers who benefit by increased production. 
The workpeople in the various establishments in 
which the Institute has conducted investigations 
have invariably extended their whole-hearted co- 
operation in the experimental work, and acknow- 
ledged the variety of advantages — ^lessening of 
strain, irritation, worry and boredom, and increase 
of earnings, etc. — derived from the adoption of 
the suggestions put forward by the industrial 
psychologist. 

Merely to state that the purpose of the Institute 
is the application of the principles of psychology 
and physiology in industry and commerce, is to 
indicate at once the variety of problems with which 
it is concerned and the wide field to be covered. 
Members of the Institute’s staff have beeh engaged 
in investigating the best methods of applying 
human energy in factories, offices, etc., especially 
in regard to the elimination of unnecessary move- 
ments, the most advantageous distribution of 
periods of rest and work, and the determination 
and realisation of other conditions which tend to 
the maximal health, comfort, and well-being of the 
worker. They have also been concerned in the 
planning of the lay-out of plant, the co-ordination 
of processes in production, and the reduction of 
moffotony. There has been considerable develop- 

^ Obtainable from the Secretary to the Institute, Aldwych House, 
London, W.C.2. 
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ment in the application of suitable methods so as 
to secure more efficient and scientific selection of 
workers and enabling trustworthy guidance to be 
given to adolescents when choosing their life’s 
work. The educational activities of the Institute 
include the provision of training courses for 
managers, foremen, investigators, etc., lectures for 
employers and workers, and the publication of the 
facts established by its research work. 

The research work undertaken by the Institute, 
mainly by grants from the Rockefeller Trust, forms 
an important complement to the valuable re- 
searches carried out by the corresponding Govern- 
ment body, the Industrial Health Research Board, 
which is under the direction of the Medical Re- 
search Council. The Institute’s investigations in 
the field are of course largely dependent on the 
knowledge derived from such research. 

Industrial processes are so numerous, the con- 
ditions which obtain in factories, workshops, and 
commercial undertakings difier so much, and the 
types of workpeople and stafis are so varied, that 
only actual investigation in the establishments 
themselves can be expected to provide solutions 
to the many difficulties confronting the employers 
and the workers engaged in them. The best 
evidence of the value of these investigations is that 
firms which have engaged the Institute’s services 
have given ' repeat orders ’ for the extension of the 
work to other departments of their businesses. 
Again, these investigations have been carried on in 
all kinds of industries, differing largely in their 
methods of organisation for production and dis- 
tribution ; but in all cases it has been possible, 
after a close examination of the situation by an 
expert in industrial psychology, to effect improve- 
ments ill the conditions under which the operatives 
work or in the manufacturing processes and, 
generally, in both directions concurrently. 

In the safety razor blade department of a 
cutlery factory, the Institute’s investigator recom- 
mended the installation of various mechanical 
devices to limit non-productive time (which in 
certain processes occupied as much as 53 per cent 
of the working period) and to minimise waste. 
In 'piercing’ alone, it was calculated that an 
annual saving of £200 would be effected on £2000 
worth of material. The improved organisation in 
the polishing and stropping shops led to increases 
in output of 78 per cent and 23 per cent respect- 
ively. Rest pauses were introduced in the grind- 
ing shop with good results, and movement studies 
led to the devising of better working methods of 
grinding and polishing. Also, suggestions were 
No. 3152, VoL. 125] 


made for a new method of payment by progress- 
ive piece rates which would provide a more 
effective incentive to increased output. 

Among many other investigations carried out 
during the year, the report mentions a spinning 
mill in which such varied subjects as illumination, 
analysis of sales and organising production with the 
view of reducing costs of manufacture, and plan- 
ning of work ahead were considered ; a fancy 
goods factory where an annual saving of £1400 
will be effected by the reorganisation of the gangs 
working the presses ; and a railway service for 
which the lay-out of the iron foundry in the loco- 
motive works was re-planned, including the 
mechanisation of certain heavy operations result- 
ing in the expenditure of less physical energy on the 
part of the workmen. The report also gives 
interesting details of investigations into such 
varied businesses as a gas works, a chemical 
works, a number of radio manufactures, telephone 
and cable factories, textile machinery, a depart- 
mental store, engineering works, offices, and the 
General Post Office. In all such investigations it 
not infrequently happens that the psychologist 
discovers factors which, although individually of 
apparently minor importance, have a cumulative 
detrimental effect upon the w'orkers, with a con- 
sequential effect upon the nature and the amount 
of work performed. 

The need for assistance to a boy or girl in the 
choice of a career on leaving school is becoming 
more and more recognised, and in its vocational 
guidance and selection departments the Institute 
has conducted a large amount of research work 
and shown the definite value of psychological tests. 
In 1922 it carried out a joint experiment with the 
Industrial Health Research Board. In 1924 it 
began an experiment on a larger scale in the course 
of which the careers of 1200 London boys and 
girls have been closely examined. Psychological 
tests were applied to 600, upon the results of which 
they were advised in the choice of an occupation ; 
while the other 600 (regarded as a ' control ’ 
group) received the advice normally given by one 
of the Juvenile Advisory Committees of the 
Ministry of Labour. 

This experiment has been made possible by 
grants from the Carnegie United Hingdom Trusts, 
by the co-operation of the London County Council 
in enabling the tests to be carried out during the 
pupil’s last term at school, and by the Ministry of 
Labour in the finding of suitable employment for 
the boys and girls after leaving school. The 
completed results of this experiment are likely to 
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be published during this year, but the information 
already received indicates clearly that psychological 
examination with advice based upon scientific re- 
search must have in future a definite place in our 
system of vocational guidance and selection. Other 
experiments of this nature with which the Institute 
is closely concerned are being conducted in con- 
junction with the Birmingham Education Com- 
mittee and with the Fife Education Authority. 

This branch of the Institute’s activity is not 
confined to school leavers. Similar work has been 
successfully accomplished in connexion with higher 
administrative posts in businesses and in the selec- 
tion of overseers, foreihen, etc., in manufacturing 
establishments. As a consequence of the intro- 
duction of these methods in a textile mill, the 
total labour turnover due to dismissals has fallen 
from 9*5 to 6-2 per cent since the adoption of the 
Institute’s recommendations. A large engineering 
firm reports that it has definitely proved that 

the test gives us within an hour the measure 
of the boy’s suitability which it would take three 
to six months to obtain in the works under the 
control of a foreman ”. 

The Institute, of which the late Earl of Balfour 
was president until his death, is to be con- 
gratulated upon a very successful year of work — 
work of national importance which afiects the 
community in a variety of w^ays, all tending 
towards the improvement of the conditions in which 
we work and live. Its aim, like that of a hospital 
medical school, is to combine practice, training, 
and research. The cost of the factory investiga- 
tions of the Institute is met by the fees paid by 
the employers ; but large numbers of applicants 
for vocational guidance must be turned away 
owing to their inability to pay for its expense. 
Not only the vocational guidance work, but also 
the training and research sections of the Institute 
need endowment. Indeed, as the Prime Minister 
recently said at the annual dinner of the Institute, 
"'If you were endowed with something like a 
million a year, you could spend it in such a way 
that not a farthing of your endowment would be 
wasted”. The Institute now possesses laboratories, 
research rooms, a library, and a lecture room. It 
is performing services of unique national import- 
ance, welcomed by all classes of the nation. It is 
appealing for an endowment fund of £100,000 in 
order to set its work on a permanent footing ; and 
we cordially commend the appeal to trusts and 
generous benefactors desirous of promoting close 
contacts between the material and human factors 
of progressive life. 
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The Beginnings of Entomology. 
Materialien zur Geschichte der Entomologie bis Linne. 
Von Dr. F. S. Bodenheimer. Band 2. Pp, vi + 
486 + 4 Tafeln. (Berlin : W. Junk, 1929.) 2 

vols., 1005. 

T he issue of the second volume of this important 
work has speedily followed the publication 
of the first (reviewed in Natxjee for June 22, 1929). 
The present instalment, as exact and thorough in 
its treatment as its predecessor, gives evidence of 
immense industry on the part of the author, Dr. 
F. S. Bodenheimer. Continuing the subject of the 
study of insects during the seventeenth and eight- 
eenth centuries, the volume before us opens vdth 
a section on apphed or economic entomology, with 
especial reference to agriculture, sericulture, and 
bee-keeping. 

The treatises on these departments that appeared 
from 1600 onwards were both numerous and bulky. 
Besides precepts of some practical benefit, they 
were apt to contain a large quantity of valueless 
matter. Much attention, however, was paid to the 
protection of orchard and garden produce from 
the ravages of caterpillars. The migrations and 
depredations of locusts, more important to Euro- 
pean husbandry in former days than at present, 
are noticed by the author at some length ; much 
recent literature on the subject is quoted, and the 
recent researches of XJvarov are referred to with 
approval. Interesting chronological tai3les are 
given of the occurrence of locust swarms in various 
countries of Europe. Under the head of noxious 
insects, the author takes occasion to commend the 
remarkable observations of the Englishman, Robert 
Southall, recorded in his ''Treatise on Buggs ” 
(1730), and to regret that his remedial measures 
have not met with more recognition. 

An important section of the work is devoted to 
the subject of learned societies and academies. To 
the influence of these institutions the author rightly 
attributes the wide diffusion of the spirit of inquiry 
which took its rise about the middle of the seven- 
teenth century. As those most deserving the 
attention of entomologists he enumerates the 
Royal Society of London, the Academy of Schwein- 
furth in Franconia, and the Paris Academy of 
Sciences. The first named of these societies is, 
as the author truly declares, of more importance in 
the history of entomology than any of the con- 
tinental associations. But here, for once, we 
catch Dr. Bodenheimer tripping. Perhaps even 
an EngMsh reader might fail to recognise under 
the style of " Christophus Wien” the architect 
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of St. PauFs Cathedral. The misnomer is re- 
peated on the same page, also in the index, 
and is accompanied by other orthographical curio- 
sities of less importance. Moreover, in the list 
that he gives of histories of the Royal Society, 
we look in vain for the monumental 'work of 
Bishop Sprat. 

Dr. Bodenheimer does full justice, however, 
to the admirable performance of the Royal 
Society in realising and promoting from the 
outset the international character of natural 
science ; a task in which it continued to lead the 
way for at least the first hundred years of its 
existence. The Philosophical Transactions in- 
cluded from their first issue in 1665 entomological 
communications of considerable importance. The 
first volume contains notices of silk and cochineal 
culture, as well as of insect plagues in America and 
the Ukraine. On these speedily followed in later 
volumes the hitherto neglected work of Edmund 
King on the natural histor}^ and development of 
ants, physiological experiments on insects by Robert 
Boyle, Wiliughby^s observations on the leaf- 
cutter bee, and, what is perhaps especially notice- 
able, a list of ' inquiries and directions ’ for the 
guidance in entomological research of residents in 
foreign countries. Much space is given by the 
author to the record of the early years of this 
Society, the efforts of which towards international 
co-operation in the cause of science merit and re- 
ceive his warm approbation. 

Excellent work from 1652 onward was produced 
by the members of the Schweinfurth Academy. 
Among these were Muralto, Mentzel, Heister, and 
Loeber, whose researches dealt with the anatomy 
and life-history of the mole-cricket, dragon-fly, 
breeze-fly, and locust respectively. A better- 
known name is that of Vallisnieri, who published 
in 1715 an illustrated account of the praying mantis 
with its portable egg-packet. 

A remarkable item in the memoirs of the Paris 
Academy of Sciences is the first attempt at a 
natural classification of the Lepidoptera, based not 
only on the perfect insect, but also on the immature 
stages. This was the work of Guettard, and dates 
from 1749. 

Gn the advent of journeys of exploration, there 
naturally follo'wed an increasing knowiedge of the 
forms of insect life. The interest excited in this 
department tended rather, as in an earlier period of 
inquiry, to centre in the utilitarian aspect of the 
subject; in such insects, for example, as were 
serviceable in providing material for drugs or 
dyes ; or, on the other hand, were capable of in- 
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dieting annoyance or damage, such as the dreaded 
'jigger’. 

A genuine scientific spirit ‘was shown by 
Maregrave, who accumulated a large stock of ento- 
mological and other zoological observations in 
Brazil ; unhappily, he died in 1644 at an early age. 
At a later period, good natural history work was 
done in the West Indies by our countrymen Sir 
Hans Sloane, Griffith Hughes, and Patrick Browne, 
all of whom devoted a great part of their attention 
to entomology. 

In North America, also, the last half of the seven- 
teenth and first of the eighteenth century produced 
many good observations on the insect fauna of 
that continent. It is interesting to note that 
several of these saw the light under the auspices of 
the Royal Society, which association was, as we 
have seen, indefatigable in encouraging the re- 
searches of its correspondents, whether native or 
foreign, in all parts of the world. In the eastern 
hemisphere, the same period was marked by the 
'workof Hasselquist in Egypt, Syria, and Asia Minor, 
and of Adanson in Senegal, wdth a large number of 
other observant travellers. In connexion with the 
new interest in geographical distribution, the 
subject of the dissemination of noxious insects 
attracted attention ; and their introduction into 
European countries by human agency was dealt 
with by Osbeck, Kalm, and Bartholini, On the 
gradual elucidation of the history of the cochineal 
and lac insects the author has much to say ; the 
economic value of their products appealed strongly 
I to the commercial spirit of the time. 

Curious evidence of the superstitious dread 
awakened by unusual and unexplained occurrences 
is afforded by the consternation that foilow^ed the 
supposed descent of insects in snow (Hungaiw, 
1672), and the sudden appearance of swarms of a 
wood-boring w’-asp (Prussia and Poland, 1679). 
The adaptation of insects to the changes of season, 
and the instincts that lead them to provide for 
their young, were dealt with, much on the lines 
afterwards developed by Paley, by William 
Derham, author of Physico-Theology ’’ ; knowm 
also for his study on the death-w^atch beetle, com- 
municated to the Royal Society. 

A long list of popular works on entomology 
which appeared during the eighteenth century 
gives proof, says the author, that the foundation 
had been well laid for the great increase of interest 
in the study of insects which marks the following 
period. Similar testimony is afforded by the forma- 
tion of entomological collections, wdiich, first 
started by Aldrovandi and Gesner early in the 
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seventeentii century, were continued on a large 
scale in the form both of private collections and 
public museums, ilmong the latter a conspicuous 
place was taken by the British Museum, which 
soon after its foundation in 1753 acquired the 
extensive entomological collection of Petiver. A 
photograph is given by the author of some of 
Petiver ’s Lepidoptera which are still preserved in 
the national collection. Linnaeus’s own collection 
was acquired after his death by the Society which 
bears his name in London. Both Oxford and 
Cambridge possessed large insect collections about 
the year 1750. In comparison with England, 
neither France nor Germany showed at this period 
much zeal in the formation of collections ; Italy, 
however, established several museums in which 
entomology was to some extent represented. 

With the publication in 1758 of the tenth edition 
of his “ Systema Katurae ”, Linn^us may be truly 
said to have laid a secure foundation for systematic 
entomology. The first edition (1735) made a four- 
fold division of insects into Coleoptera, Angioptera, 
Hemiptera, and Aptera. By 1748, the date of the 
sixth edition, this division had been amplified ; 
and in the tenth edition we find seven orders for 
the most part equivalent to those at present re- 
cognised. The principal differences are that 
Linnaeus’s Coleoptera include the Orthoptera and 
Dermaptera ; his Hemiptera include thrips ; his 
Neuroptera have now been divided into five or 
more separate groups ; his Aptera are also plainly 
heterogeneous. The genera ranked by Linnaeus 
under his orders correspond fairly closely with 
present-day families. But the greatest achieve- 
ment of this tenth edition must be allowed to be 
the establishment of the binary system of nomen- 
clature, which for the first time made exact identi- 
fication possible. 

With a full, but not unduly copious estimate of 
the entomological work of Linnaeus, Dr. Boden- 
heimer brings the historical part of his book to a 
close. There remains a carefully compiled series 
of tables in which is attempted an identification of 
all the species of insects mentioned by pre-Liimasan 
authors, from the Chinese waiters onwards — a 
laborious task which few men, even with skilled 
assistance, would have had the courage to under- 
take. But painstaking thoroughness is the mark 
of Dr. Bodenheimer’s enterprise from start to 
finish ; and he has produced a work the value of 
which will be widely appreciated by all those whose 
tastes or avocations lead them to seek full and 
accurate information on the history of entomology. 

, F. A. D. 


Our Nearest Living Relatives. 

The Great A])es : a, Study of Anthropoid Life. By 
Prof. Robert M. Yerkes and Ada W. Yerkes. 
(Published on the Louis Stern Memorial Fund.) 
Pp. xix + 652. (New Haven: Yale University 
Press ; London : Oxford University Press, 
1929.) 455. net. 

T his stately book by Prof, and Mrs. Yerkes is 
an invaluable contribution to the study of 
the higher apes — gibbon, orang-utan, chimpanzee, 
and gorilla — and the historical part is so wnll done 
that it should never require elaboration. The 
account of personal observations on chimpanzee 
and gorilla is not less valuable, but it will, of course, 
be added to and possibly modified by the authors 
and others. In both functions of the book, the 
historical and the original, we recognise the critical 
acumen of the trained psychobiologist. In the 
historical sections there is a rigorous and much- 
needed separation of the wheat from the chaff ; 
the record of personal observations is a model of 
sceptical carefulness. 

We would say in general that this large and 
beautifully illustrated treatise is indispensable to 
those who would follow a line of investigation that 
has been characteristic of the last twenty years, 
the experimental and observational study of the 
higher apes. It may be noticed that the gibbon 
and the siamang stand so much apart from the 
others, that Prof. Yerkes would have omitted them 
altogether, which would have been a loss, had he 
been beginning his task afresh. 

The book begins with a general historical intro- 
duction, telling of man’s ancient knowledge of the 
anthropoid apes, its extension during the Middle 
Ages, and its gradual improvement during the 
seventeenth and eighteenth centuries. Thereafter 
a special part of the book is devoted to each 
of the four great types, and the method followed 
in each case may be indicated : (1) structural 

peculiarities, species, and habitat ; (2) mode of 
life in natural conditions ; (3) life in captivity ; 
(4) affective behaviour — ^for example, expression 
of emotions, words, temperament ; (4) nervous 

system, sense organs, and receptivity in general ; 
and (5) perceptual processes and intelligence. The 
book ends with a comparative survey of the types 
and with a statement of conclusions. The whole 
survey is characterised by lucidity, vivacity, and a 
mood of active scepticism. In our Judgment, the 
authors have steered their craft with shrewdness 
and courage between the Scylla of behaviourism 
and the Charybdis of anthropomorphism. 

Nl 
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Very interesting is the careful comparison 
between the four' anthropoid t^^pes as regards 
external characters, habits, life-history^, sociality, 
emotionality and expressivity, vocalisation (which 
never rises to language in the strict sense) and 
sensory receptivity. The interest heightens w^heii 
the authors come to the intelligence of apes, which 
they have no hesitation in rating high. They 
compare the four types with one another, with 
monkeys, and with man as regards curiosity, 
imitation, parental instruction, attention, adapt- 
ivity, memory, imagination, instrumentation, 
'.and effective adaptation of environment. The 
general result is to show that the orang-utan, 
chimpanzee, and gorilla are mentally further from 
the monkeys and ^ nearer to man than has been 
until recently believed. 

The book is a masterly piece of work, scholarly, 
careful, and noii-sensational ; it shows a rare 
combination of scepticism wdth sympathy ; and 
it ends appropriately by indicating the lines of 
further investigation that are at present most 
urgent and most promising. 


Medieval Maps. 

Reproductions of Early Manuscript Maps. 1: The 
Portolan Chart of AngelUno de Dalorto, 
MCCCXXV.y in the Collection of Prince Corsini 
at Florence. With a JSTote on the Surviving 
Charts and Atlases of the Fourteenth Century, 
by Arthur E. Hinks. Pp. 12, with Chart in 4 
Sheets, 24 in. x 16| in. (London : Eoyal Geo- 
graphical Society, 1929.) 4:2s. net. 

T he Eoyal Geographical Society has had placed 
at its disposal a fund for the reproduction of 
a series of selected manuscript maps, and the first 
issue of this series is the reproduction of the 
Portolan Chart of Angellino de Dalorto, which is in 
the collection of Prince Corsini at Florence. The 
reproduction is to full size, and is in colour ; the 
work was carried out by the Fratelli Ahnari of 
Florence, by the difficult method of half-tone colour 
plates — difficult, that is, for the registration of 
lettering and fine lines. The result is successful, 
however, and the lettering is, considering the char- 
acter of such old maps, fairly clear, though it must 
be confessed that the red names are clearer than 
the black. It looks as if it would be desirable in 
future reproductions of this series to modify the 
process so far as concerns the black names. A 
comparison might be made with the full-scale re- 
production of the Bodleian Map of Great Britain 
(c. A.D. 1300), which was carried out by the 
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Ordnance Survey in 1870. The general appear- 
ance of this reproduction is not nearly so interesting 
as that of the Portolan Chart wdiich we are dis- 
cussing, but the brown names are easier to read than 
the black names on the chart. 

The original chart is drawm on a single sheep- 
skin, about 42 inches in extreme length, and 26 
inches in breadth. The colours used were chiefly 
black, red, and green ; but yellow or gold, purple 
and browai w^ere also used. The outlines of the 
land are faint, but traceable in most parts of the 
map. As is the custom with such charts, the face 
of it is covered by rhumb lines, in various colours, 
radiating from about tw^enty different points ; 
from each of these points thirty-two equally spaced, 
straight lines radiate. There is also, drawm across 
the face of the chart, a system of rectangles, the 
lines going north and south, and east and west, 
spaced a few inches apart. There is little or no 
fancy drawing, no fishes in the sea or monsters on 
land, though there, are a few banners with arms, and 
the more important towns are marked by pictorial 
castles. In fact, the chart is, in the main, a 
business chart, meant for use. 

The reproduction of the chart is accompanied by 
an admirable memoir by Mr. A. E. Hinks, secretary 
of the Eoyal Geographical Society. In this memoir 
Mr. Hinks explains that he was charged by the 
Society with the duty of inspecting the principal 
fourteenth century maps now existing in the 
libraries of Europe, with the view of deciding 
which were most worth reproducing. Of the eight 
Portolan charts of this century, or earlier, he w^as 
able to inspect seven, and chose the chart in 
question as being in the best style and in excellent 
condition; Prince Corsini readily gave his ap- 
proval. Mr. Hinks adds brief, useful notes on the 
surviving Portolan charts, Catalan wmiid maps 
and atlases of the fourteenth century. 

There may be a slight difference of opinion as to 
the exact date of the chart. Mr. Hinks, in his 
memoir, says, “ the date [is] almost certainly 1325, 
though it has been read 1330 The writer of 
this review took the reproduction to a scholar wdio 
is very familiar with fourteenth century Latin 
manuscripts, and this authority has little hesita- 
tion in reading 1330. The inscription then reads : 

“ Hoc opus fecit Angelhnus de dalerto anno dni 
m ccc XXX de mense martii conposuit hoc 

As to the accuracy of the chart : A series of cioss- 
sea measurements, made by the waiter of this 
review, from points easily identifiable, gave a mean 
scale of 75 miles to the inch for the north-east sheet 
of the reproduction, 84 miles to the inch for the 
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south-east sheet, 88 miles to the inch for the south- 
west, and very variable numbers for the north-west. 
That sort of thing would be expected, for the north- 
w^est of Europe was relatively little known to Medi- 
terranean sailors. The mean scale of the better 
mapped region, that is, the Mediterranean, Black 
Sea, and western coasts of Spain and Portugal, is 
about 80 miles to the inch, or a little less than one 
to five million. An interesting feature is that there 
are four scales drawn for use in each of the four 
quarters of the chart. These scales are identical, 
showing that it w^as intended that the scale should 
be the same all over the chart. Each major 
division of the scale represents about 36 English 
miles, and each major division is divided into five 
minor divisions. The outlines of Scandinavia, 
Denmark, and Scotland are very faulty ; but the 
same remark would apply to our own Bodleian 
map, so far as concerns Scotland. 

The Bodleian map is about 46 inches long by 22 
inches broad, on a single skin. Its date is about 
A.D. 1300. The scale, in the better mapped portion 
(England), is, as nearly as may be, 1 : 1 million, or 
five times the scale of the Portolan chart. The 
accuracy of this portion is very fair, and perhaps 
the map may serve to show the kind of material 
that was available in the better mapped regions 
when Angellino de Dalorto constructed his chart. 

With regard to the method of construction, the 
rectangular grid appears to represent north-south 
and east-west lines, and to that extent, as Mr, 
Hinks remarks, the projection must tend towards 
a rough anticipation of Mercator. But, as men- 
tioned above, the scale is undoubtedly meant to be 
the same all over the chart, so that there was an 
attempt to combine conflicting conditions. The 
main north-south line bears symbols for north and 
for south and is so marked ; the main east-west 
line, at right angles to the former, bears symbols 
for east and west, and is so marked. There can be 
no doubt about these two lines, and, perhaps, we 
may look upon them as the chief construction lines. 
Perhaps, also, the various parts of the chart were 
fitted together in the manner of a jig-saw puzzle, 
from more detailed maps, many of which no doubt 
existed. As is usual with charts of this type, the 
Straits of Gibraltar are drawn considerably too far 
to the south, in comparison with the position of 
Alexandria, perhaps caused by a bending down of 
the western countries in the process of fitting. 

These matters, however, are questions of mere 
frame-wwk. The chart deserves to be studied in 
detail. The names alone are full of interest ; there 
is, for example, a wealth of place-names along the 


north coast of Africa. As was to be expected, the 
interior topography of the continents depends 
largely on hearsa}^. The Nile is made to rise a few 
hundred miles to the south of Tripoli ; hie surgit 
niP" ; and above the place where it rises is a legend 
to the effect that in that neighbourhood there dwell 
dragons, serpents, basilisks, and other horrible beasts. 

The anonymous benefactor, the Roj^'al Geo- 
graphical Society, and Mr, Hinks, have given all 
those who care for ancient cartography an excellent 
reproduction of an important fourteenth century 
map, and geographers must welcome the success 
of this first issue of what promises to be a valuable 
series of reproductions of early manuscript maps. 


Our Bookshelf. 

History of the Natural History Society of Northumher- 
land, Durham and Newcastle-upon-Tyne, 1829- 
1929, By T. Russell Goddard. Pp. xvi -f 195 + 
12 plates. (Newcastle-upon-Tjme : Andrew Reid 
and Co., Ltd., 1929.) Is. Qd. net. 

The Natural History Society of Northumberland, 
Durham, and Newcastle-upon-Tyne attained its 
centenary on Aug. 19, 1929, and in order to com- 
memorate the event the Council decided to publish 
a history of the Society and the Museum in which 
its collections are housed. The work has been 
carried out with meticulous care by the curator, Mr. 
T. Russell Goddard, who is to be congratulated on 
the production of a volume which will prove to be 
of great interest not only to local naturalists, but 
also to the wider circle of those who find in natural 
history — ^in the words of Lord Grey— a sure re- 
I creation and a refreshing pleasure. 

The Society was founded by men who achieved 
permanent distinction, and many volumes of Trans- 
actions have been published since 1831, in which the 
fauna, flora, and geology of the two counties have 
been comprehensively dealt with. The Museum is 
an imposing and dignified structure of classic design 
situated in spacious grounds . It was John Hancock 
who made possible the erection of this beautiful 
building, which was completed and opened in 1884. 
Since IsM, a year after Hancock died, the museum 
has been known as the ‘ Hancock Museum ’. 
Among the collections, the Hancock collection of 
British birds is known to ornithologists throughout 
the world. The Museum also contains the largest 
extant collection of drawings of birds by Thomas 
Bewick. The Hutton collection of Carboniferous 
plants is of unrivalled value and contains seventy- 
nine type and figured specimens. The geological 
department contains notable collections of Coal 
Measure fishes and amphibians, while the Permian 
collections, of both fishes and invertebrates, are the 
most extensive in Britain. Some of the specimens 
in the ethnographical department are of interest as 
having been brought from Oceania by Capt. Cook. 

The book contains brief accounts of these and 
other collections of unusual scientific interest, 
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together with lists of all the reference' collections 
and of the new genera and species described in the 
Transactions. Fourteen bibliographical sketches of 
the old worthies associated with the development 
of the Society form an attractive addition. The 
membership of the Society has never been greater 
than it is at the present time, and though, hke many 
other institutions that support museums, it has 
frequently been faced with grave financial difficul- 
ties, these have always been overcome, and a great 
tradition of public service and scientific responsi- 
bility has been developed. 

The book is well printed and beautifully illus- 
trated, and is a worthy monument to the vitality of 
the Society and the industry of the author. 

GeologiscJie Karte der Erde. Von Franz Beyschlag. 
Bearbeitet mit Unterstiitzung durch die Preus- 
sische Geologische Landesanstalt. 1 : 15,000,000. 
Lieferung 1, enthaltend die Blatter 1, 2, 3, 4. 
(Berlin : Gebriider Borntraeger, 1929.) Sub- 
skriptionpreis der vollstandigen Karte, 150 g.m. 

A SATISFACTORY geological map of the world is of 
so much help that we turn with interest to the 
first four sheets of this map, which is being pre- 
pared for the Prussian Geological Survey by Prof. 
Beyschlag and edited by Dr. W. Schriel. The map 
will consist of twelve sheets. The first section 
consists of the four northern sheets, which in- 
clude Europe, northern Asia, and Canada, and the 
northern parts of the United States. The scale 
is 1:15,000,000, so that the map gives only a 
general survey of the main geological divisions. 
The colouring is clear and the primary geological 
structure is well shown. The largest areas left 
blank in these sheets are in Mongolia and along 
the Amur Valley : they are probably as well 
known as parts of north-eastern Siberia, which are 
fully coloured. 

The map is difficult to judge without the colour 
sheet which is to be issued with the third part. 
The sheets published have therefore to be inter- 
preted by the symbols on a sheet entitled “ Ex- 
planation previous for the first delivery of the 
Geological Map of the Globe”, Some countries, 
such as Japan and Sicily, are shown in many 
colours but in small areas ; the initial letters are 
seldom given in such cases, and without the explana- 
tion of the colours the age of the rocks has to be 
guessed. 

There are already good general geological maps 
both for Europe and Korth America, so that the 
sheets with the more difficult work are to come. 
The map, however, promises to be very useful. 
The table of formations suggests that the authors 
accept the existence of extensive areas of Palaeozoic 
and Mesozoic metamorphic rocks. 

Selected Readings in Pathology : from Hippocrates 
to Virchow. Edited by Prof. Esmond P. Long. 
Pp. xiv + 305 +26 plates. (London : Bailli^re, 
Tindall and Cox, 1929.) 18a. net. 

Prof. Long-, whose excellent '' History of Patho- 
logy ” was referred to in these columns last year 
(Katijre, Oct. 5, 1929, p. 543), has again laid 
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the student of medical history under his obligation 
by the present volume, which contains selections 
from important but, to many, almost inaccessible 
works from the dawn of scientific medicine down 
to the present time. Antiquity is represented by 
Hippocrates, Galen, and Celsus, the Mddle i^ges 
by Paul of >.Egina, Phazes and William of Saliceto, 
the Penaissance by Antonio Benivieni, Fracastor, 
and Fern el, while the rest of the book contains 
passages from the leading British, French, Dutch, 
German, and American writers of the seventeenth, 
eighteenth, and nineteenth centuries, among whom 
British authors have a prominent place, as is shown 
by selections from Harvey, John Hunter, Bail lie, 
Hodgson, Bright, Hodgkin, Corrigan, and Addison. 
In the passages from French WTiters, who are 
represented by Fernel, Astruc, Corvisart, Laennec, 
Louis, and Cruveilhier, we miss the inclusion of 
selections from the works on diphtheria and typhoid 
fever by Bretonneau, who in the estimation of his 
countrymen comes only second to Laennec as a 
pathologist as well as a clinician. 

The selections from each writer are preceded by 
a short introduction giving an account of his 
! significance in the history of pathology. Prof. 
Long himself has contributed the translations of the 
selections from the works of William of Saliceto, 
Antonio Benivieni, and Virchow. The other trans- 
lations include several contemporary versions, as 
in the case of Astruc, Morgagni, Corvisart, Andral, 
and Pokitansky. 

The text is interspersed with numerous portraits 
of the pathologists and illustrations from their works . 

Railway and Seaport Freight Movement : with 

examples of British and American Practice. By 

George Buffieley. Pp. xiv + 222. (London : 

Crosby Lockwood and Son, 1929.) 28^. net. 

Students of that department of transport which 
is specially associated with the transfer and hand- 
ling of goods at ports between rail and ship will 
find Mr. Bulkeley’s manual an interesting and 
informative review of the conditions, written from 
the point of view of the man who is in charge of 
operations. It is full of practical hints gleaned 
from a long experience in railw^ay and dock work, 
and should prove a serviceable guide, particularly 
to beginners. It is, in fact, designed as a text- 
book covering elementary principles, as well as 
being explanatory of the more complex features of 
port traffic organisation and operation . 

The author describes various modern types of 
freight rolling stock and freight shipping, with a 
consideration in the former case of motive power 
and service control. The movement of traffic 
through shunting yards and sidings, to and from 
the quayside, is outhned and explained, and there 
is a description of various types of appliances for 
handling goods in and out of ships’ holds. Finally, 
the author discusses the subject of statistics in 
regard to freight movement and shows the value of 
a reliable system of records for guidance in opera- 
tion. The volume is profusely illustrated by 
photographs and diagrams, which form a useful 
adjunct to the text. B. C. 


March 29, 1930] 


NATURE 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to retimi^ nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications. 1 

The Problem of Stellar Luminosity. 

I ASK your permission to reply to the arguments 
brought forward by Prof. Milne (Natube, Mar. 22) 
against my treatment of the problem of stellar 
luminosity. The outcome of my investigation is a 
formula which predicts the luminosity of a star of 
given mass and radius (or mass and effective tem- 
perature). I have followed the common procedure of 
first employing special assumptions to make the 
mathematical answer definite, and then removing the 
assumptions by calculating the effect of the greatest 
admissible variation from the conditions adopted as 
standard — thus obtaining what is equivalent to a 
probable error of the prediction. The calculations of 
luminosity must, of course, be considered in con- 
junction with these estimates of probable error. I 
think that the discussion in “ Internal Constitution 
of the Stars ” of all known sources of uncertainty is 
exhaustive ; and I conclude that the error is not so 
great as to impair the practical value of the formula. 
I have shown that differentially the result agrees 
excellently with observation, but absolutely it makes 
all the stars about ten times too bright. In view of 
this remaining discordance, I have been as eager as 
my critics in searching for possible loopholes or 
complications. If Milne’s scrutiny brought to light 
any new possibility I should be grateful ; but his 
criticism is not of this type. He claims that there is 
a fundamental inadequacy in my method, so that not 
even a rough value can be computed in this way. 

In my deduction I employ those laws and con- 
clusions of pure physics which are generally accepted 
as trustworthy. I think that most physicists will 
assent to my including among these the conclusion 
that matter in the usual stellar conditions of tem- 
perature and density behaves as a perfect (or slightly 
superperfect) gas — ^notwithstanding the doubts of my 
friend Sir James Jeans. But there is one result that 
as yet ought only to be used tentatively, namely, the 
physical calculation giving the absorption coefficient 
or opacity of matter in stellar conditions. If we 
accept it, my formulse determine the luminosity ; if 
we mistrust it, the application of my formulae is 
inverted, and we use the observed luminosity to 
determine the intrinsic opacity of the material in the 
interior. In the opening paragraph of his long Monthly 
Notices R.A.S. paper, Milne proclaims his main con- 
clusion that it is not possible to infer from the observed 
masses, luminosities, and temperatures the value of 
the absorption coefficient for the stellar interior ; and 
in his letter to Natube he puts the same challenge in 
the converse form, denying the dependence of lumin- 
osity on internal opacity. 

Now the greater part of Milne’s letter is occupied 
with a problem which is only indirectly related to my 
investigation, namely, the problem of supplying energy 
(presumably from sub -atomic sources) ’at a suitable 
rate to maintain the star in an approximately steady 
state for vast periods of time, I think I was the first 
to insist on the difficulty of this regulation of supply 
(Natitbe, Mar. 21, 1925, p, 419 ; May 1, 1926, Supp.). 
Many dilemmas similar to those touched on by Milne 
are collected and surveyed in “ Internal Constitution 
of the Stars ”, Chap. xi. But these difficulties in 
reaching a satisfactory theory of evolution and in 
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accounting, for example, for the Hertzsprung-Riissell 
diagram, do not concern my investigation of lumin- 
osity, which depends only on the present equilibrium. 
Milne complains that my scheme of equations does 
not automatically provide that L—fedM shall be 
satisfied. Of course, it does not. As well might he 
demand that the equations by which the flow of water 
in a main is calculated from the head of pressure 
should automatically control the machinery of the 
pumps. (It is not very clear whether in referring to 
contracting stars Milne takes e to mean the actual 
rate of liberation of sub -atomic energy or the rate 
from a fictitious distribution of sources which he 
introduces in a formulation of the cooling problem ; 
with the latter meaning L = fedM is automatically 
fulfilled without reference to my equations.) My 
equations refer to ordinary equilibrium and they are 
indifferent as to whether the slo’w secular changes 
proceed with a time-scale of a million or a thousand 
million years. 

Only at one point do considerations of evolution 
and energy- supply impinge on my theory of stellar 
luminosity. If fully known, they would enable us to 
assign an exact value to a certain factor (a in my 
formulae, i? in Milne’s version), which depends on the 
relative distribution but not on the magnitude of the 
energy sources. As it is, we leave this factor un- 
determined within limits ; the extreme range is about 
2|- : 1, and this is included in the uncertainty of 
prediction above-mentioned. Thus the one really 
vital sentence in Milne’s letter is, “ Similar considera- 
tions show that the luminosity of a star cannot be 
even roughly independent of the relative distribution 
of energy - sources ”. That is to say, a and have 
imrestricted range. This throws over a conclusion on 
which Milne, Jeans (“ Astronomy and Cosmogony ”, 
p. 101), and I had all reached agreement. Instead of 
following up this assertion with the expected justifica- 
tion, he proceeds to argue that the luminosity depends 
on the radius. (As this is what my formulse assert, 
I have no need to dissent.) It is strange that Milne 
should leave his most essential assertion unsupported 
both in his letter and in his longer paper. It is strange 
that he should think it unnecessary to say why he 
rejects my calculation of the amount of dependence. 
Strangest of ail, he treats with equal contempt his 
own paper on “ Stellar Equilibrium and the Influence 
of the Distribution of Energy-production” (Monthly 
Notices, R.A.S. , vol. 87, p. 708). 

Finally, I can scarcely agree that Prof. Milne has 
disproved my conclusion that the uranium model is 
unstable. His obj ection is that physically a star cannot 
“ contract indefinitely ” ; sooner or later it must find 
a (contracted) configuration of equilibrium. By the 
same argument Humpty Dumpty’s position on the 
wall was not unstable ; ultimately he found a new 
configuration of equilibrium. A. S. Eddington. 

Observatory, Cambridge, 

Mar. 17. 


The Relation of Fluidity of Liquids to Temperature, 
None of the formulic proposed for the effect of 
temperature upon the viscosity of liquids has secured 
general acceptance, in the sense of permitting satis- 
factory comparison of liquids. 

In the shearing over unit area defining viscous 
resistance, we may suppose at any moment an 
equilibrium between undeformed and deformed mole- 
cules, to which the Boltzman distribution fimction 
applies. This leads to an expression relating fluidity 
to temperature of the form 

Iog0= A+C, 
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wiiere T is temperature absolute, and h and O are 
constants. This expression can only be a first 
approximation, since it assumes k and 0 independent 
of temperature. None the less, it was found to repre- 
sent the relation of fluidity to temperature for every 
liquid so far tested — more than fifty — over a very 
wide range of temperature with an accuracy generally 
comparable with the experimental error. Deviations 
become considerable as the temperature approaches 
the freezing-point. 

This result confirms Prof. A. W. Porter’s observa- 
tion that log 4> plotted against log p, where p is vapour 
pressure, gives a straight line, and specialises his 
deduction that some function of 4^ should have the 

form/(^) =1+0 {Phil. Mag. [vi], 23, 458 ; 1912). 


be only relative, since the temperature variation is 
not allowed for. It may be remarked that on con- 
sidering modifications of the formulae to include this 
variation, it was found that the published data on the 
variation with temperature of the specific heats of 
liquids appear to be very sparse and discordant. 

My thanks are due to Dr. R. C. Houck for essential 
assistance in testing the formulae suggested. Should 
further applications give encouragement, a joint paper 
will be published in the J ournal of Rheology, 

S. E. Sheppard. 

Research Laboratory, 

Eastman Kodak Company, 

Rochester, N.Y., 

Feb. 3. 


From the derivation from the distribution function, 
it appears that k^ the slope of the line, should be a 
worl?: function involving the specific heat of the liquid. 
A simple work function which has given very inter- 
esting results is obtained as follows : The observed 
specific heat Oj, — mean value over temperature range 
— refers to unit mass. Hence specific heat per tmit 
volume is (7^5, where 5 = density, mean value over 
temperature range. The heat per molar area is ob- 
tained as (7j, where M is the formula mole- 

cular weight, that is, uncorrected for possible associa- 
tion or dissociation. 

It follows that to a first approximation, if k be 
the slope of the line log <j> cc IjT, the expression: 

Specific heat X (ikf 5) 2/3 , x x xi 

i — should equal a constant ii, the 

same for ail normal liquids, while a relative indication 
of moiecular association should be obtained as 


: deviating liquids. 


The data available— principally the fundamental 
studies of Thorpe and Rodgers — give quite good con- 
firmation of this relatio.n. For liquids which have 
been previously deduced to be ‘ normal ’ by other 
methods (cf, W. E. S. Turner, “ Molecular Associa- 
tion ” : Longmans Green and Co.) the values of the 
molar work function, in arbitrary units, ranged from 
21-9 to 19-8. The values of the association factor 
a calculated for the abnormal liquids are generally of 
the right order of absolute magnitude, and place them 
in a relative order agreeing reasonably well with such 
orders as are obtained by other methods ; it is ad- 
mitted that these are somewhat discordant. Thus the 
following values for a were obtained for typical 
cognate series of compounds : 


Substance. 

ForinuLi. 

a. 

Water . . 

H ,0 


3-51 

Methyl alcohol 

CH,. 

OH 

2'70 

Ethyl alcohol . . 


.OH 

3‘15 

Propyl alcohol 

C3H7 

, OH 

3-04 

Butyl alcohol . 

C4H, 

OH 

2-95 

Iso-butyl alcohol . 


OH 

3-52 

Formic acid . . 

H.COOH 

2«66 

Acetic acid . . . . 

CH.,. 

COOH 

1*64 

Butyric acid . . 

C3H7 

COOH 

1*35 

Iso-butyric acid 

C 3 H, 

COOH 

1*66 


Since my letter of Feb. 3, a further search of the 
literature has shown that the specific form of Porter’s 
function, 

k 

= putting/ {i>) = log 4>, 

has been used before. The original application is by 
Senor J. de Guzman, “ Relacion entre la Fluidez y el 
Calor de Fusion” (Anales de la Sociedad Espafiola 
de Fisica y Quimica, 11, p. 353; 1913). The author 
refers to a future article to be published jointly with 
Prof. C. Drucker, of Leipzig, in whose laboratory he 
was then working. This article does not appear to 
have been published, so far as I can ascertain ; but in 
an article, Untersuchungen fiber Fluiditat” {Zeit, 

I phys, Chem,, 92, 287 1918), Prof. Drucker recapitu- 
lates and expands the application of the formula, 
used as an integration between temperatures T-n 
of its differential form 

d log (j> _ w 

to deduce the work function w, which, as previously 
stated by Senor de Guzman, is found to be nearly 
equal in many cases to the molecular latent heat of 
fusion. 

On the other hand, the form of the work function 
suggested in my letter above appears correct, to an 
equal degree of approximation. Certain interesting 
consequences follow from this, with which I hope to 
deal more fully elsewhere. 

I shall not regret having unwittingly assumed some 
novelty in the specialisation of Fortier’s formula, if so 
doing should help to affirm and extend the previous 
work of the authors cited. S. E. S. 

Feb. 15. 

[When Dr. Sheppard sent the above commimication 
for publication, he was, of course, unaware that Prof. 
Andrade had recently been giving attention to the 
relation between temperature and the viscosity of 
liquids, and had stated preliminary results of his 
investigations in Nature of Mar. 1. "Since that letter 
was published, we have received several others dis- 
cussing some points raised in it, and we hope to 
include these in an early issue, together with Prof. 
Andrade’s remarks upon them.— Editor, Nature.] 


Except for methyl alcohol, the trend of these values 
is regular and plausible. The alcohols show a slow 
declination of association with increasing molecular 
weight, the fatty acids a more rapid one, while in 
both cases iso-bodies show increased association com- 
pared with normal bodies. 

It is realised that the association factors found can 
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The Age of Iron Meteorites . 

Ie meteorites are .scattered portions of our solar 
system, derived from some disintegrated planet or 
from the earth, then their age cannot be greater than 
that of the solar system. This is assumed to be about 
3x10® years at the utmost. If, how^ever, meteorites 
come from other stars, it is possible that the period 
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of their solidification could date back some 10 ^^ years. 
A^determination of the age of meteorites can therefore 
bear on the question of their source. 

Of the radioactive methods of age determination the 
lead method is here inapplicable ; but Strutt’s well- 
known helium method is practicable if the sensitivity 
of the measurements be suitably increased. In any 
event, it is essential not simply to heat the meteorite, 
but to bring it into complete solution. A descrip- 
tion of an apparatus, such as is required for the 
performance of this operation under absolutely air- 
free conditions, was given two years ago, together 
with some results obtained (Zeits. fur Blectrochemie, 
34, 645 ; 1928 ; see also Natube, 123, 879 ; 1929, 
as well as the communication of Dubey and Holmes 
(Natube, 123, 794 ; 1929) concerning two helium 
measurements made in our laboratory). 

At that time we confined ourselves to the deter- 
mination of the helium content, and relied upon the 
meteorite-analysis of other investigators for the radium 
values. Owing to the fact that both measurements 
can vary somewhat in individual pieces of a meteorite, 
an element of uncertainty entei'S into the calculation. 
In the course of our research we have, therefore, so 
far improved our method that in one and the same 
sample both the helium and the radium content are 
ascertained. Our process of bringing the meteorite 
into solution remains essentially the same. The 
helium so freed is now, however, measured by means 
of a resistance manometer developed from that de- 
signed by Pirani and Stern ; with this 10"’ c.c. of 
helium can be determined with a 2 per cent accuracy. 
(The limit of the qualitative test for helium by our 
method is of the order of 10"^^ c.c. ; see Zeits. phys. 
Gliem., 134, 353 ; 1928.) The electrometric method 
employed for measuring the radium content permits 
an accuracy of about 10 per cent in measurements of 
10"i3 gixi. of radium. All the reagents used in the 
solution process have been so freed from radium that 
their activity cannot occasion any error. 

In the following table the results of our work are 
briefly summarised. In order to complete the series, 
we include four earlier determinations (in which we 
ascertained the helium, but other investigators the 
radium, value) ; and also the helium values of six 
meteorites, of which the radium still remains to be 
measured. These are added because the helium con- 
tent is in itself of interest in the study of meteorites ; 
it varies within very wide limits in meteorites of 
different source, and can therefore be used to test the 
common origin of fragments separately distributed on 
disintegration. (See, for example, the agreement of 
helium values for the two masses of Mukerop and 
Lowenfluss.) The only meteorite (Savik) in which 
both the helium and radium content is so abnormally 
low that we failed persistently to detect these ele- 
ments qualitatively is also tabulated. All the age 
values which were calculated from helium and radium 
content ascertained in the same sample are indicated 
by a star. 

It has generally been considered that the helium 
method gives only a minimum age estimate, on account 
of a possible helium leakage. This objection cannot 
be raised in the case of iron meteorites (to which we 
have therefore confined ourselves for the present) 
because we have demonstrated that even red-hot 
metals are not penetrable by the smallest amount of 
helium; even after palladium had been allowed to 
glow for several hours, the quantity remained rmder 
c.c. (see Zeits. phys. Chem. (B), I, 253; 1928), 
As further evidence we heated Mount Ayliff, the 
meteorite richest in helium, for twelve hours at 800° C., 
and ascertained that less than 5 per cent of helium 
was released. This also explains why earlier workers 
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who attem,pted to detect the helium content by mere 
heating found values far too low; Strutt found in 
Staunton Co. less than 1* 6 x 10"® c.c. pergm., although 
it contains nearly twelve times that amoimt. We do 
not believe, therefore, that our determinations of iron 
meteorites can be too low, owing to helium loss. A 
possible thorium content (probably, however, too 
small to effect appreciably the calculation) would still 
somewhat reduce the age value. 

It will be noticed that some age values given in the 
table are higher than those found in any previous 


Name. 

Type. 

He per gm. 
in 10*® c.c. 

Ea per 
gm. in 
10*^® gm. 

Age in 
Millions 
of Years. 

Savik . 

Om 

<0'0002 

<0*2 

♦ ' 

>» • * . 

Om 

<0-0002 

<0-4 

j* 

Mukerop, Farm 
Goamus . 

Of 

0-43 

1-3 

100* 

Mukerop, Farm 
Grondom . 

Of 

0-49 



Lowenfluss . 

Of 

0-47 



— 

Toluca . 

Om 

1-2 

21 

16 

Seelasgen 

Ogg 

2-0 

4-9 

120 

Sao Juliao de Mo- 
reira . 

Ggg 

2-0 



San Martin, Chile 


2-13 

1-4 

420* 

Santa Kosa, Col- 
umbia 

Ob 

3-02 



El Inca 

Om 

4-0 

2-0 

550* 

Augustinowka 

Off 

5-21 

— 

— 

Arispe . 

Ogg 

7-22 

1-3 

1500* 

Mount Joy . 

Ogg 

9-7 

4-7 

570 

N’Goureyma 

Ob 

13-91 

2-9 

1250* 

Cocke Co. . 

Og 

14 

4-0 

930 

Hraschina . 

Om 

14-9 

2-6 

1450* 

Sacramento Mts. 

Om 

15-03 

2-5 

1550* 

Crow Creek , 

Og 

17-35 

, — 

[ — 

Staunton Co., 

Mass III . 

Om 

18-82 

2-1 

2150* 

Staunton Co,, 

Mass V 

Om 

18*92 

2-4 

! 

: 2000* 

Independence Co. 

Om 

19-28 

4-1 

1200* 

Burlington Co. . 

Om 

19-31 

3-6 

1400* 

Nelson Co. . 

Ogg 

20 

1-8 

2600 

Thunda 

Om 

28-57 

2-3 

2800* 

Mount Ayliff 

Og 

35-81 

2-8 

2900* 


Og 

35-96 

3-2 

2600* 


application of the radioactive methods. (The lead 
method gave a maximum of 1600 million years, the 
helium only of 570 million years.) Although our 
iron meteorite results range up to 2900 million years, 
nevertheless not one is found to be older than the age 
of the earth. The solidification date of all meteorites 
so far studied accords well, therefore, with the assump- 
tion that iron meteorites originate not from distant 
celestial bodies, but from our solar system. 

F. Paneth. 

Wm. D. Ubby. 

W. Koeck. 

Chemisches Institut der Universitat, 

Konigsberg i, Pr., Mar, 3. 


The Planet discovered at Lowell Observatory. 

Last week I indicated the basis of LowelFs predic- 
tion of an unknown planet exterior to Neptune. 
Further consideration of Lowell’s memoir leaves me 
of the opinion that the residuals in the motion of 
Uranus are too small for the orbit of a disturbing 
planet to be predicted with any certainty. It may be 
of interest to give the opinion of Newcomb, who, with 
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his assistants, was responsible for the tables of all the 
major planets the positions of which are given in the 
Nautical Almanac. In the introduction to his tables 
of Uranus he wrote ; “ These tables of Uranus are 
based on elements derived from meridian observations 
of the planet from the time of its discovery by Herschel 
in 1781 to the opposition of 1898. The outstanding 
residuals between theory and observation, left in the 
solution of the equations, sometimes amount to one 
second of arc. It is not possible at the present time 
to decide whether these differences are real or whether 
they arise from the errors of the ephemeris of com- 
parison, which, between 1830 and 1872, was that de- 
rived from Bouvard’s tables. The observations since 
1860 seem to be represented with great exactness.” 
hTo great importance need be placed on the fact 
that Lowell used three normal places earlier than 
1781 and that he included observations up to 1910. 
In justice to him, however, it should be stated that 
he made no claim to very great accuracy in the 
prediction. 

It is impossible to deny the existence of xmknown 
exterior planets, but it appears to me quite xmwar- 
ranted to jump to the conclusion that the newly found 
object is a major planet with a mass between that 
of the earth and Neptune. It is not easy, on the other 
hand, to conjecture the nature of the body which for 
nearly two months has simulated in motion a planet 
distant more than 40 astronomical units. If we imag- 
ine a body in opposition distant 49 units from the sim, | 
moving in a circular orbit, its path would be parallel 
to the earth’s path, but its speed only one-seventh. 
Consequently, it would appear to retrograde about 60 " 
a day. After two months the earth’s motion would 
be inclined at an angle of 60° to the direction of the 
planet and the apparent motion would be reduced to 
about half. The question is. What sort of body other 
than an exterior planet would appear to move in 
this way ? It is quite easy to answer that no perma- 
nent member of the solar system inside the orbit of 
Uranus could behave in this way. The observations 
reveal that the object is distant. If it were 25 units 
away, it would require to move at about half the 
earth’s speed to appear nearly stationary at twice its 
distance. But an object 25 units from the sun moving 
at half the speed of the earth would soon pass out of 
the solar system. The inevitable conclusion seems to 
be that the body is either moving in an approximately 
circular orbit at the distance annotmced, or in a nearer 
orbit with parabolic or hyperbolic velocity and near 
perihelion. 

Prom ail the information now available, the object 
is definitely a small planet, possibly comparable to 
the planet Mercury in size. No known comet would 
appear so bright at so great a distance. 

From the newspaper reports it appears that the 
Lowell observers have spent a good deal of time during 
the past year in searching for the predicted planet, 
and that they have in the meantime discovered, as 
one would have expected, many minor planets which 
by their comparatively rapid motion have quickly 
shown their true character. The new object, what- 
ever its real nature, will be of importance, for if only 
a comet, it will be no ordinary one. The comet which 
at present holds the record for greatest perihelion dis- 
tance is 1927/, which never approaches the sun nearer 
than 5*5 units and moves in an orbit which does not 
differ so very greatly from a circle. The fact that, of 
the five known comets with greatest perihelion distance, 
four were discovered so recently as 1914, 1925, 1927 
(two) is surely significant. It looks as if long-exposure 
photographs are revealing a number of faint objects 
inside the solar system wnich would otherwise remain 
unknown, and possibly we may soon have better kriow- 
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ledge from which to judge the distribution of comets 
in our system. 

With regard to comet 1927 /, it may be noted that 
the discoverers, Schwassmaim and Wachmann, de- 
scribed it as of magnitude 13 to 14 with a well-defined 
nucleus and a circular coma about 2' in diameter. It 
appears not unreasonable to believe that the new 
object, which is described as of magnitude 15 to 16, 
is a still more distant object. It is quite reasonable 
to expect that diligent search amongst the faintest 
objects we can photograph may reveal many faint 
comets at a great distance. 

The stumbling-block in accepting the new object 
as the planet predicted by Lowell is its feeble lumin- 
osity. Lowell stated that his planet would have “ a 
visibility of the 12-13 magnitude according to albedo ; 
and a disc of more than I" in diameter The magni- 
tudes reported vary from 15 to 16’0 — the latter being 
on the international photographic scale. A difference 
of three magnitudes in the brightness corresponds to a 
factor of 63 in the volume. It is difficult to explain 
this by low albedo and high density, as the mass, if 
wrong by a factor of more than 2, would make the 
prediction meaningless. The Lowell Observatory will 
in any case be congratulated on the discovery of what 
may be the most remote object ever observed in the 
solar system. 

J. Jaokson. 

Royal Observatory, 

Greenwich, S.E.IO, 

Mar. 23. 


! A Method of investigating Gas Exchanges of 
Living Tissues. 

Few, if any, really simple methods have been pro- 
posed for the simultaneous estimation of the carbon 
dioxide evolution and oxygen uptake of living tissues 
in which it is possible to maintain the composition of 
the gas mixture surrounding the tissue constant, and 
at the same time detect a rapid change in rates of gas 
exchanges. The method outlined here has been found 
to be very simple, rapid, and trustworthy. 

The principle of the method is as follows : a gas 
mixture circulates in a closed system over the material 
under investigation, and through a solution of barium 
hydroxide. Since the cai’bon dioxide is thus absorbed, 
there is a reduction in volume of the gas mixture due 
to the absorption of oxj^gen by the tissue. This 
causes the level of liquid to rise in a manometer placed 
between the closed respiration system and another 
closed volume of air (the compensator). The liquid 
is an eleetroly'te, and 'when it rises a small amount 
(about 1 mm.), it makes contact wfith an electrode 
from which oxygen starts to be evolved ; further de- 
crease in volume of the system due to absorption of 
oxygen is thus prevented by this automatic electro- 
lytic addition of oxygen which takes place at the same 
rate as that at which the oxygen is absorbed by the 
tissue. 

This rate is measured by measuring the current used 
in the course of the electrolysis by either finding the 
volume of hydrogen or weight of silver simultaneously 
set free. 

The rate of carbon dioxide emission of the tissue 
is found by observing the change in electrical resist- 
ance of the barium hydroxide solution, which rapidly 
increases owing to the conversion of the hydroxide 
into insoluble barium carbonate. 

It is essential that the platinum black electrodes 
should not remain long in contact with the baryta, 
more particularly while the gas stream is bubbling 
through it, as it is found that the barium carbonate 
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precipitate tends to form on any solid surface placed 
in the solution. The electrodes thus become coated 
with barium carbonate and the ‘ cell constant ’ rises 
towards infinity. This is readily prevented by a 
simple device : the electrodes are kept in mercury at 
the base of the baryta tube in which the carbon 
dioxide is being absorbed. When it is desired to 
estimate the quantity of carbon dioxide which has 
been absorbed, the gas stream is stopped and the 
mercury is lowered and the baryta comes in contact 
with the electrodes, the conductivity is measured, and 
the electrodes are again covered with the mercury and 
the gas stream is started again. 

The diagram of the apparatus is almost self-explana- 
tory. Absorption of oxygen by the plants causes the 
solution in the manometer GD to rise into tube C, thus 
bringing the electrode c into electrolytic connexion 



ing pump. Electrodes a and b are connected to a Wheatstone 
bridge. 

with d. The parchment membrane E allows this 
movement of ions, but prevents changes in the gas 
pressure in the tube F from affecting the volume of 
the gas in the circulating system and compensator. 
The gas burette G serves to estimate the hydrogen 
evolved simultaneously with the oxygen. 

The volume of the circulating gases fluctuates to 
an extent of about 0*07 c.c. on each side of the mean 
volume, and this defines the limit of accuracy with 
which the rate of oxygen intake can be estimated. 

The relationship between the resistance of the 
baryta and the quantity of carbon dioxide which it 
has absorbed is most conveniently obtained by cali- 
brating the apparatus with known amounts of carbon 
dioxide. The magnitude of the change in resistance 
for a given quantity of carbon dioxide increases as 
the process of absorption proceeds. Using N/20 
baryta, 1 mgm. carbon dioxide brings about an in- 
crease in resistance of roughly 10 per cent. 

It is hoped that full details both of the calibration 
and ‘ rapidity of response ’ of the apparatus will 
shortly be published. 

It may be noted that the fact that the circulating 
gas-system is closed throughout the course of the 
experiment makes this method particularly accurate, 
and useful when gas mixtures other than air are used 
in the investigation. T. A. Bennet-Clabk. 

School of Botany, 

Trinity College, Dublin. 

'Feb. 28. 
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Grossed Gonnexion of the Cerebral Hemispheres 
with the Muscles and Sense Organs. 

I WISH to thank Dr. Creed for his letter in Natubb 
of Mar. 1 with its references. 

I am afraid that in my attempt to be brief I may 
have misled Dr. Creed in one or two details. I agree 
with him that the crossing of both afferent and efferent 
impulses seems a veiy clumsy arrangement, but my 
desire was to suggest a way in which this remarkable 
state of affairs might have been brought about. 

I did not mean to suggest that the median eye is 
the forerunner of the two lateral eyes. In view of the 
number and variety of eye-like structures in inverte- 
brates, it seems that such organs can be easily de- 
veloped ; in fact, in Sphenodon there are two lateral 
eyes as well as a single median one. The parapineal 
organ may be the remnant of the primitive median eye, 
and if so the well -developed structure in Sphenodon^ 
even if it is not functional, is worthy of investigation. 
Perhaps some comparative anatomist can throw light 
on this possible relationship. I did not refer to 
Sphenodon previously because the crossed connexion 
occurs in fishes, hence the origin of that condition must 
have been in a more primitive organism. If the 
pineal eye of Sphenodon does represent the same 
structure as the eye of an ascidian larva, it is curious 
that the organ seems to have nearly disappeared in 
fishes. 

I look upon the original crossing as efferent. There 
is no need in the ascidian larva for an afferent crossing, 
as the optical images wmuld be formed on the crossed 
side. I^ere the crossing occurs and how many 
neurones are involved in the path to the muscles, I do 
not know, but in so far as the impulses are concerned 
with the production of movement they are efferent. ’ 

When the crossed connexion had been established, 
the parts growing from that region would all be crossed 
and the aflerent impulses would have to cross in order 
to link up with the efferent paths. It is remarkable, 
however, that a new imcrossed system did not develop 
when lateral eyes became predominant. As pointed 
out by Dr. Creed, Ramon y CajaFs suggestion is out 
of harmony with the cortical distribution of the retinal 
areas in man. 

H. E. Roae. 

London Hospital Medical College, 

Mar. 10. 


Indeterminacy in Physics. 

The Principle of Indeterminacy in physics, to the 
history of which Sir J oseph Larmor has directed 
attention in Nature of Mar. 8, is sometimes referred 
to as though it might develop so as to dissolve all 
physical laws. It is well to point out its limitations. 
Its present phase is no more than the search among 
physical statements for their minimum content, re- 
jecting repetition and superfluity. From this point 
of view it is the necessary continuation of the chapter 
of upheaval of ideas introduced by Relativity, which 
dissolved so much. 

It is only by mathematics that superfluous state- 
ments, so subtle that they have hitherto evaded de- 
tection, can safely be analysed. But mathematics is 
a closed chain of argument that reveals nothing that 
is not put into the chain originally ; and physics, upon 
which it works, has been so far explored, that apart 
from detail, we know what it is going to say. What 
it is going to say is, to attempt to describe the universe 
without Will or Purpose. It does so, not because any- 
one believes that to be possible, but because those 
things are unmanageable by mathematics and have, 
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therefore, been left out expressly from the mathemati- 
cal chain. Hence whenever physics attempts an ulti- 
mate picture, the result is jejune, or absurd, according 
to the writer’s taste. In any case it is incredible. “ I 
had rather believe all the fables in the Legend, and the 
Talmud, and the Alcoran, than that this universal 
frame was without a mind.” 

Physics, having excluded purpose from its view, 
when it has no more to say, presents a scheme which 
is purposeless and therefore meaningless, both in its 
beginning and its end. It is a self-consistent scheme, 
but it is in no sense satisfying. The conclusion to 
draw from it is, apparently, that we must try again 
upon a broader basis, little as we know^ ho^v to do so. 
Iii the meantime, all searches aimed at weeding out 
unjustified precision in our statements of natural 
‘ law ’ fall into a class of lower importance, an exercise 
merely technical, interesting to those that are inter- 
ested in that kind of thing. 

R. A. Sampson. 

' Royal Observatory, 

Edinburgh, Mar. 8. 


The Maladaptation of Trout Spermatozoa to 
Fresh Water. 

A FEW years ago, when I was investigating sex- 
ratio in trout, some facts came to light which I 
intended to purstie further, but as there seems no 
opportunity at the moment of doing so, I feel it is 
worth putting them on record. Gray (Jour. Physiol., 
63, 308 ; 1920) had already pointed out the re- 

markable fact that artificial insemination of trout 
eggs secured a much higher percentage of fertilised 
eggs than did natural fertilisation, and had .shown that 
this was due to the extremely short time (l-|-2-|- 
minutes) for which the sperm remain active. 

Struck by this observation, I made a few experi- 
ments with sperm in different solutions. I need not 
go into details : the salient point which emerged was 
that both sodium chloride and Ringer’s solutions as 
well as somewhat diluted sea- water enormously pro- 
longed the sperms’ period of activity. Instead of 
about two minutes, it might run to ten or twenty 
minutes; and in sea-water diluted with three parts 
of tap -water, to half an hour or over. Undiluted 
sea-’water was less favourable. Details of optimum 
salt composition, osmotic pressure, hydrogen ion con- 
centration, or of possible antagonistic salt action 
remain to be determined. 

The general fact emei’ges, however, that the trout 
is an animal which, though somatically fully adapted 
to fresh -water life, is very imperfectly so adapted in 
its reproduction, its sperms being many times more 
efficient in a medium intermediate between its present 
and its ancestral environment. 

J. S. Huxley. 

King’s College, Strand, 

London, W.C. 2, Mar. 11. 


Curling. , , 

The letter on the flight of a curling stone by Messrs. 
Macaulay and Smith, in Natube of Mar. 16, seems to 
require a little filling out. As an old curler, and 
one who has been much ‘ in the house ’, I may perhaps 
be pardoned for taking part in a subject the mathe- 
matics of which are above my head. First, on good 
ice covered with ever so little frozen mist a stone 
‘borrows’, bends, or cuils far less than one passing 
over dry, clean ice, or very clean ice on the thaw. 
The amount of spin (handle) put on one stone without 
effecting the curl of that stone may be too great for 
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another stone, and cause it to keep its original direc- 
tion. I have seen old stones, with the polish off them, 
take a lot of curl, even when played on the side with 
next to no cup. My own view is : a stone tends to 
turn on its outer edge and so to roll inwards ; the spin 
of the stone when great reduces this outward turn; 
the tendency of the stone to follow the line of least 
resistance is slight, perhaps the 1 ft. 11 in. arrived at 
by Messrs. Macaulay and Smith. 

"Before leaving this interesting subject there is one 
more jDoint worth consideration : Should a stone be 
delivered with the weight of the body behind it, as 
from the hack, or is it more economical in energy to 
swing it, as from the crampit? The finest exponent 
of the game I have seen of late years does both, but 
his swing, if not followed by a forward slide of his body, 
every once in a while, causes him to ‘ drop ’ his stone. 
If the flight is worth considering in one pair of 
dimensions, could some one give its correct line in the 
other ? 

C. W. Richardson. 

The Bath Club, 

34 Dover Street, W.l. 


Horse and Fowl Haemoglobin. 

Dubing the course of a spectrographic examination 
of horse and fowl haemoglobin, we have noted that the 
absorption band having its peak at 4100 A. for oxy- 
hsemoglobin and 4300 A. for haemoglobin in solutions 
of the above compounds, does not appear when washed 
corpuscle suspensions containing haemoglobin and oxy- 
haemoglobin in similar concentrations are examined. 
Furthermore, the absorption which begins at 2500 A. 
in solutions of horse haemoglobin also is absent when 
haemoglobin or oxyhaemoglobin is observed in w’ashed 
cell suspensions. The specific bands in the visible 
regions of solutions of the above pigments are observed 
in the washed cell suspensions in their usual location. 

Apparently there is, in the case of haemoglobin in 
the cell, a possibility that it is in combination with 
some constituent of the corpuscle. This problem is 
one of several concerning the blood pigment for which 
we are attempting to find a solution. 

Bbuce Macallum. 

R. C. Bbadley. 

Biochemical Department, 

University of Western Ontario, 

Medical School, 

London, Canada. 


An Anthropological Congress. 

Thbough the courtesy of a friend, I have had the 
opportimity of seeing a copy of a circular of invitation, 
dated Paris, Feb. 15, 1930, to an anthropological 
congress described as XV ^ Congres Internationale 
d'Anthropologie et <P Archeologie Prehistorique : IV^ 
Session de VInstitut International Anthropologie : 
Portugal, 1930. This invitation is signed by the 
president and secretaries of the Institut International 
d’ilnthropologie, and is issued froxn its address in Paris. 
Among the ‘ comite d’honneur ’ is one of the survivors 
of the ‘ permanent committee ’ of the JTJF® Congres 
International (Geneva, 1912) ; another represents 
Switzerland on a “ comite international de prepara- 
tion scientifique des sessions” ; but there is no other 
apparent link with the older series of congresses. 

In view of the leading article on these congresses in 
Hatube of March 1, readers may be interested to 
have this fmdher information. 

John L. Mybes. 

Royal Anthropological Institute, 

London, Mar. 15. 
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The Nobel Prizes for Research Work in Science. 

History of Foundation and Constitution of Committees, 


ALFRED BERNHARD NOBEL, engineer, 
chemist, inventor, industrialist, philan- 
thropist, was born at Stockholm, Sweden, on Oct, 
21, 1833 ; hordied at San Remo, Italy, on Dec. 10, 
1896, aged sixty -three years. The terms of his 
will, covering an immense capital sum, instituted 
an annual allocation of money prizes, of which the 
essential principle was their application for and 
towards the greatest benefit of mankind. From 
inquiries which reach us from time to time, 
and from comments made upon awards of the 
prizes, it appears that the nature and work of the 
Foundation are not clearly and widely understood. 
We think, therefore, that a useful purpose will be 
served by giving a sketch of Nobel’s career and 
presenting in a compendious form, the main de- 
cisions and articles embodied in the Code of Statutes 
of the Nobel Foundation, which are recurrent in 
operation, so far as they are likely to concern 
scientific workers in the domains of physics, 
chemistry, physiology, and medicine. 

The story may appropriately begin with the 
discovery in 1846, by Ascanio Sobrero, of Turin, 
of nitro-glycerine. The process of manufacture 
was described in a communication to the Turin 
Academy of Sciences in. February 1847, and therein 
Sobrero mentions its explosive properties. In a 
lecture given about this date, before a scientific 
congress in Venice, he stated that “it is not yet 
possible to say anything as to the use that may 
one day be found for this liquid substance, which 
can be exploded by a shock ; future experience 
alone will show us”. Down to the early ’sixties, 
nitro-glycerine was regarded much in the aspect 
of a scientific curiosity, and its use as a powerful 
explosive was not contemplated. The resource- 
fulness, patience, and inventive genius of AKred 
Nobel wholly changed the situation. 

A recently issued English edition of “ The Life 
of Alfred Nobel”, by Prof. H. Schiick and R. 
Sohlman,^ translated from the German edition of 
Dr. Muelbe, supplies details of Nobel’s first Swedish 
patent, and of those experiments and developments 
ensuing which revolutionised the technique of 
explosives. Particulars will also be found there 
as to the manufacture of dynamite (1863), ballistite 
(1888), and other explosive materials. 

This “ Life” is a welcome compilation, affording 
so far as possible an authentic account of Nobel’s 
family history and upbringing, and of the activities 
which dominated his career. Hitherto, details 
have appeared, more or less uncertain and incom- 
plete. But this issue bears the authority of the 
Nobel Institute, whilst the authors are specially 
qualified for their task. Two forewords, by the 
late Dr. Gustav Stresemann, and Sir Austen 
Chamberlain, respectively, are of interest in rela- 
tion to the subject of international peace. 

^ “ The Life of Alfred Nobei.” By H. Schiick and R. Sohlman. Trans- 
lated from the German of W. H. v. d. Muelbe by Brian and Beatrix 
Limn. Pp. ix + 353 + 18 plates, (London : William Heinemann, Ltd., 
1929.) 215. net. 


It appears that owing to the reserve which was 
characteristic of Nobel, a biography of him could 
only be, in a sense, fragmentary, since extensive 
periods of his life’s history remain as uncharted 
areas on a map. In 1893 the University of Uppsala 
conferred upon him a doctorate of philosophy. 
He furnished then a short autobiography, breaking 
silence, as follows : “ The undersigned was born 
on the 21st October 1833 ; he acquired his know- 
ledge in private studies, and did not attend any 
secondary school. He devoted himself particu- 
larly to applied chemistry, and discovered explosives 
known under the names of dynamite, and smokeless 
powder called ballistite and C. 89. Since 1884 he 
has been a member of the Royal Swedish Academy 
of Science, and is also a member of the Royal Society 
(London)^ and the Societe des Ingenieurs Civils 
in Paris. Since 1880 he has been a Knight of the 
Order of the Polar Star. He is an officer of the 
Legion of Honour.” 

Although a Swede, whose alternative tongue 
was Russian, he wrote German, French, and English 
in faultless style. To say that he seems never to 
have had leisure to live may appear paradoxical, 
nevertheless it has elements of truth. Owning a 
native kindliness of heart, many deeds of sympathy 
with affliction sprang therefrom. He was free 
from methods of dictatorship, and observed strict 
rectitude in business operations ; and he held open 
and fair dealings with all in his employ. 

Nobel was conscious that his scientific discoveries, 
besides their technical and industrial applications, 
might have far-reaching overt implication. In- 
cidentally, he had placed in the hands of inter- 
nationals ways and means for new destructive 
agencies amongst mankind in general. The know- 
ledge seems to have bred a haunting fear, and 
melancholy dread, intensified with passing years. 
Peace between peoples became a subjective neces- 
sity of his being. Possibly, after all, science and 
philosophy were in the middle distance only, and 
not in the foreground of his thoughts. 

“I have been wondering”, he wrote (1892), 
“ why the rules governing a duel between indi- 
viduals should not be applied to a duel between 
peoples.” Disarmament, he believed, could only 
be achieved by very slow degrees. Somewhat 
later he had reached this conclusion : “ I am 

beginning to believe that the only true solution 
would be a convention under which all the govern- 
ments would bind themselves to defend collectively 
any country that was attacked”. His final will 
provided (through prize awards) for the promotion 
of friendly relations between the peoples, for the 
abolition or reduction of standing armies, and for 
the formation and increase of peace congresses. 

It is of interest to recall that on May 21, 1875, 
Nobel attended the Society of Arts in London, and 
read a paper “ On Modern Blasting Agents ”, and 
it was announced as by the founder of the nitro- 

2 pr. Nobel was not a foreign member of the Royal Society of London. 
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glycerine industry. The chairman, Mr. (afterwards 
Sir) Frederick Abel, advised the audience that the 
great experience of Mr. Nobel, both from a practical 
and scientific point of view, entitled his views to 
very great consideration. There, were, however, 
debatable points. Abel summed up the discussion 
that took place at considerable length. At the 
ensuing annual general meeting (June 30, 1875) 
Nobel was awarded the Society’s silver medal for 
this paper. Nobel had remarked that the fore- 
going was the only scientific memoir he had ever 
written. He did not do himself justice in this 
respect. Earlier, in 1865, he communicated a 
paper to the Paris Academy of Sciences, published 
with the following title : '' Eesultats des experiences 
de sautage faits avec la nitro-glycerine, a la mine 
de la Vielle-Montagne Also, in 1868, he attended 
the meeting at Norwich of the British Association 
and read a paper on ‘^Dynamite, a Recent Pre- 
paration of Nitro-glycerine, as a Blasting Agent ”. 
This was published in brief abstract. 

Nobel’s comparatively early death was not 
unexpected. From his earliest youth he had been 
delicate. When only twenty he underwent treat- 
ment at a spa, oftentimes repeated. Strenuous 
work and constant travelling from country to 
country naturally took their toll. In 1893 he 
reached the age of sixty and heart trouble became 
more frequent. From Paris he wrote, It seems 
an irony of fate that they should be prescribing 
nitro-glycerine internally for me ” ; and this to 
his sister-in-law, Ludwig Nobel’s wife: ‘'You are 
anchored in contentment. I drift about without 
rudder or compass, a wreck on the sea of life ; I 
have no memories to cheer me, no pleasant illusions 
of the future to comfort me.” 

The student of scientific biography will observe 
a curious parallel in the life story of AHred Nobel 
and that of James Smithson, founder of the 
Smithsonian Institution, Washington, w’-hose patri- 
mony, though meagre by comparison, was desig- 
nated (1826) for “ the diffusion of knowledge among 
men Each was unmarried, each of marked 
idealistic fibre. Bodily infirmities were ahke 
common. Both careers came to a close in Italy, 
a land foreign to birth. 

By his own wish Alfred Nobel was buried at 
Stockholm in a grave in the northern churchyard 
where his parents and a brother had been interred. 
Thus, the spirit of patriotism was preserved in the 
end. 

Desiok OS’ Nobel’s Wn.L. 

It was provided in the will (drawn on Dec. 27, 
1895) that the interest on the capital sum available 
should be awarded annually in prizes to those 
persons who shall have contributed most materially 
to benefit mankind during the year immediately 
preceding. Further, that the interest should be 
divided into five equal amounts. 

In the domain of science the appointments were 
three in number, specified as under : 

(a) One share to the person who shall have made 
the most important discovery or invention in the 
department of physics. 

(^6) One share to the person who shall have made 1 
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the most important chemical discovery or im- 
provement. 

(c) One share to the person who shall have made 
the most important discovery in the department 
of physiology or medicine. 

Further, the will stipulated that the prizes for 
physics and chemistry should be awarded by the 
Swedish Academy of Science, Stockholm ; the prize 
for physiology or medicine by the Caroline Medical 
Institute, Stockholm. “ I declare it to be my 
express desire ”, wrote Nobel, “ that, in the award- 
ing of prizes, no consideration whatever be paid 
to the nationality of the candidates, that is to say, 
that the most deserving be aw’arded the prize, 
whether of Scandinavian origin or not.” 

The instructions of the will settled the form and 
scope of the Nobel Foundation, which was ushered 
into being in the year 1900, after prolonged de- 
liberations. The Royal Academy of Science, 
Stockholm (K. Svenska Vetenskaps-Akademie) 
one of the two corporate bodies with whom is 
vested the adjudication of the three prizes in 
science, was founded in 1739. The functions of 
the Academy are to encourage the pursuit and the 
development of the sciences, and also to spread a 
I knowledge of them through scientific papers and 
I monographs. The King is patron, and there are 
100 Swedish and Norwegian members and 75 
foreigners. The Caroline Medical-chirurgical In- 
stitute, Stockholm (K. Karolinska Institutet) ivas 
founded in 1815. It corresponds to a university 
medical faculty, and has the same standing as the 
medical faculties at Uppsala and Lund. 

The Statutes of the Foundation provide that it 
is within the power of each corporation entitled 
to adjudicate prizes, to determine whether the 
prize or prizes it has to award might be granted to 
some institution or society. 

Nobel Committees. 

An elective Nobel Committee for each of the 
three scientific prize sections exists to promote the 
obligations devolving yearly upon the Stockholm 
institutions, consisting of three, four, or five mem- 
bers. The committees receive and make sugges- 
tions respecting the grounds for allotments of 
prizes, whilst they have power to seek the aid 
of a specialist, if necessary, in furtherance of in- 
vestigation. To be qualified for election on a 
Nobel Committee it is not essential to be a Swedish 
subject. 

During the course of the month of September 
in each year the Nobel Committees are empowered 
to issue a circular to all those who are qualified, 
asking for nominations of candidates for prizes 
before the first day of February in the following 
year; such nominations to be supported by evi- 
dence, documentary and otherwise. It is essential 
that only duly qualified persons propose candidates . 

A direct application for a prize is not taken into 
consideration. 

1. Physics and Chemistry Sections. The right 
to hand in the name of a candidate appertains to : 

(a) Home and foreign members of the Royal 
Academy of Science, Stockholm. 


Maech 29 ^ 1930 ] 


NATURE 


497 


{h) Members of the ISTobel Committees of the 
Physical and Chemical Sections. 

(c) Men of science who have received a Nobel 
prize from the Academy. 

{d) Professors of the physical and chemical 
sciences of the Universities of Uppsala, Lund, Oslo, 
Copenhagen, and Helsingfors, at the Caroline Insti- 
tute, Stockholm, and the Royal Technical College, 
Stockholm, and also those teachers of the same 
subjects who are on the permanent staff of the 
Stockholm University College. 

{e) Holders of similar chairs at other universities 
or university colleges, to the number of at least 
six, to be elected by the Academy of Science in the 
way most appropriate for the just representation 
of the various countries and their respective seats 
of learning. 

(/) Other men of science whom the Academy of 
Science may see fit to select. 

The members of the present Committee for 
Physics are — 

Prof. Carl W. Oseen (Uppsala). 

Prof. V. Carlheim-Gyllenskold (Stockholm). 

Prof. Karl M. G. Siegbahn (Uppsala — Nobel prize, 

1925) . 

Prof. Henning B. M. Pleijel (Stockholm). 

Prof. Erik W. Hulthen (Stockholm). 

The members of the present Committee for 
Chemistry are — 

Prof. Henrik G. Soderbaum (Stockholm). 

Prof. Theodor Svedberg (Uppsala — ^Nobel prize, 

1926) . 

Prof. Knut W. Palmaer (Stockholm). 

Prof. Ludwig Ramberg (Uppsala). 

Prof. Hans Karl von Euler-Chelpin (Stockholm — 
Nobel prize, 1929). 

Secretary to the above Committees — 

Prof. Arne Eredrik Westgren (Stockholm). 

2. Physiology and Medicine Section. The quali- 
fication for the right to nominate candidates is 
possessed by : 

(a) Members of the professorial staff, Caroline 
Institute, Stockholm. 

(b) Members of the medical class of the Royal 
Academy of Science, Stockholm. 


(c) Nobel prize-winners in the section. 

(d) Members of the medical faculties of the 
universities of Uppsala, Lund, Oslo, Copenhagen, 
and Helsingfors. 

(e) Members of at least six other medical faculties, 
to be selected by the staff of the Caroline Institute 
in the way most appropriate for the just repre- 
sentation of the various countries and their re- 
spective seats of learning. 

(/) Men of science whom the above staff may see 
fit to select. 

The Nobel Committee of the section shall hand 
in its verdict and proposals for the prize award 
to the professorial staff of the CaroMne Institute 
within the month of September. 

The members of the present Committee for 
Physiology and Medicine are — 

Prof. Gunnar Hedren (Stockholm). 

Dr. Hans Christian Jacobsens (Stockholm). 

Dr. Hans Valdemar Gertz (Stockholm). 

Dr. Einar Hammarsten (Stockholm). 

Secretary to the Committee — 

Dr. Goran Liljestrand (Stockholm). 

Special Funds of the Sections. 

The Statutes provide, within strictly defined 
limitations, for the establishment of Special Eunds 
for each of the five sections of the Noble Founda- 
tion. The proceeds of any and every such fund 
may be employed, subject to the approval of the 
adjudicators concerned, to promote the objects 
which the testator ultimately had in view in making 
his bequest, in other ways than by means of prizes. 
In the domain of physical and chemical science, 
support in furtherance is consequently available, 
if judged to be of significance either in a scientific 
or a practical regard. Proposals for the awarding 
of assistance of this nature remain with the re- 
spective Nobel Committees. Similarly, such pro- 
ceeds may be devoted to promoting research in 
medical science, and in rendering the results of 
that research of practical use to mankind. In 
this section a proposition may be made by a 
member either of the staff of the Caroline Institute, 
or of the Nobel Committee. 


Obituary. 


The Right Hon. the Earl oe Balfour, 
K.G., O.M., E.R.S. 

T he genuine statesman, so we read in the 
Republic, will be the man who, in contem- 
plating the true good, makes it a pattern for ordering 
the State and individuals and his own conduct; 
who spends much of his time in philosophic re- 
flection, and yet, when his turn comes, endures for 
the sake of the public welfare the toil of politics 
and ruling, not as though he were performing some 
meritorious deed but simply as a matter of duty. 
In writing of the great personality lost to the 
nation on Mar. 19 last, one can scarcely avoid 
recalling the well-known portraiture. Eor, if ever 
in the- chequered course of human history Plato’s 
ideal has been to some extent realised, it was in 
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Lord Balfour’s case. Other political leaders have 
been classical scholars, men of letters, and even 
men of science. Who, however, among Prime 
Ministers, has ever before not only made philosophy 
his main pursuit as an undergraduate, but also at 
the age of thirty published in a technical journal an 
elaborate criticism of the transcendental theory of 
knowledge of sufficient importance to elicit replies 
from such eminent Kantian scholars as Edward 
Caird and John Watson ? And, needless to add, 
this was the outcome not merely of a passing phase 
in the career of a distinguished public man ; it w^as 
the prelude to a large number of subsequent efforts 
in the field of speculative thinking, interest in 
which w'as no less keen in the man of eighty than 
in the man of thirty. 

Arthur Balfour came to Cambridge from Eton in 
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1866, and at once fell under the spell of Henry 
Sidgwick, his senior by about ten years. Of 
Sidgwick it has been said '' he did not teach as a 
prophet, and he required of his pupils hard thought, 
without promising them that this would result in 
any revelation of the secret of the universe ” ; and 
Balfour himself WTote of him that “he never 
claimed authority ; he never sought to impose his 
views ; he never argued for victory ; he never 
evaded an issue That the pupil who was 
destined soon to become a warm personal friend 
was immensely influenced by his teacher there can 
be no doubt. In all Balfour’s published work, 
characterised, indeed, by an ease and beaut^^- of 
style and a wealth of epigram to which Sidgwick ’s 
can lay no claim, there is to be traced that critical 
habit of mind, that evenly balanced judgment, and 
that distrust of dogmatic vsystematising which, in 
his undergraduate years, he had seen so uniquely 
exemplified. In the year 1869, he took the Moral 
Sciences Tripos, one of the first to be examined 
under the new scheme, with the framing of which 
Sidgwick had been closely concerned. 

Ten years intervened between his taking the 
degree and the appearance in 1879 of Balfour’s 
first book, “ A Defence of Philosophic Doubt ”, 
although he had previously published several 
philosophical articles in Mind and elsewhere ; and 
meanwhile he had entered the House of Commons 
as member for Hertford. Fourteen more years 
elapsed before his second book, “ The Foundations 
of Belief ”, saw the light in 1895 ; but, again, during 
the interval numerous articles of his had appeared 
in periodicals, amongst them a delightful essay on 
Berkeley, and two Lord Rector’s addresses had 
been delivered, one at St. Andrews in 1887, and the 
other at Glasgow’’ in 1891. Then followed in 1915 
the first volume of Gifford Lectures on “ Theism 
and Humanism ”, delivered in Glasgow just prior 
to the outbreak of the War, and W’hich he managed 
to prepare for the press before joining the Coalition 
Cabinet * and finally, in 1923, there appeared the 
further volume on “ Theism and Thought ”, con- 
taining the second series of Glasgow lectures, de- 
livered in 1922-23, w^hen the author was more than 
seventy-four years of age. Many smaller things 
ought to be mentioned, especially the striking 
presidential address to the British Association at 
the Cambridge meeting of 1904. It is an extra- 
ordinary record of independent and vigorous intel- 
lectual activity on the part of a man who w^as never 
free from the strenuous demands of political life, 
and was fulfilling various functions in the educa- 
tional world and in many other spheres . “ Literary 
composition ”, he once said, “ I have always. found 
laborious and slow, even in favourable conditions.” 
Yet whatever he wrote is remarkable for its fresh, 
lucid, and graceful mode of expression ; as Sir 
Frederick Pollock put it in 1895, he will have done 
much to bring back the good days of Berkeley and 
Hume when philosophy could speak English. 

At the time when Balfour’s first book was 
written, the dominating philosophical influences in 
England, both at the universities and perhaps more 
decidedly among the philosophically minded out- 
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side the universities, were J. S. Mill and Herbert 
Spencer— Mill more than Spencer, although it is 
true that in Oxford and Glasgow German idealism 
had powerful representatives. The philosophic 
doubt which Balfour defended was doubt as to the 
legitimacy of either of these ways of handling 
ultimate problems. In dealing with the former, 
which had culminated in an agnosticism the 
cardinal tenet of w’hich was that knowledge is 
confined to phenomena and the laws of phenomena, 
he directed attention not upon what was alleged to 
be unknowable but upon what was alleged to be 
knowm. If w^e are to believe nothing but what 
we can prove, let us see, he urged, what it is that 
w^e can prove. He started by emphasising as 
fundamental the distinction between the causes or 
antecedents w^hich produce a belief and the grounds 
or reasons which justify one, — a distinction which 
every competent .thinker would acknowdedge as 
vital now, but which was constantly being lost sight 
of then. Confining himself to logical grounds or 
reasons, Balfour tried to show, and certainly suc- 
ceeded in showing, that, on the basis of an empirical 
theory such as w’as then current, the premises on 
which the system of modern science rests can neither 
be proved nor rendered even probable. 

A philosophy w'hich is to justify the procedure of 
science must be prepared to give a coherent account 
of tw^o radical beliefs at least— the belief in the 
uniformity of Nature and the belief in a %vorld of 
physical things existing independently of the indi- 
vidual mind that is apprehensive of them ; and of 
neither could the current empiricism give a coherent 
account. As regards belief in an external world, 
Mill’s doctrine of ‘ permanent possibilities of sen- 
sation ’ and Spencer’s doctrine of ' transfigured 
realism ’ fell easy preys to Balfour’s incisive dialect. 

I Neither could aflord the slightest warrant for 
asserting the existence of a material universe the 
objects of which are composed of atoms and mole- 
cules, vibrating with difierent degrees of rapidity, 
and in wLich modes of energy are everywdiere 
operative. Spencer had himself admitted that if 
the theory of subjectivism were right the doctrine 
of evolution w’ould be a dream ; but the arguments 
which he brought to bear against w^hat he called 
' crude realism ’ — the “ realism of the child and the 
rustic ” — involved him in the very subjectivism he 
had attributed to the 'unimaginable blindness’ of 
the 'metaphysicians ’. As regards the uniformity 
of Nature, Balfour argued that not only is the 
statement of it as an inference from particulars 
' by simple enumeration ’ incapable of proof, but 
that, when so interpreted, it cannot be thrown into 
any accurate form save at the expense of making it 
unmeaning. In dealing with transcendentalism, he 
maintained that, so far as causality is concerned, 
all that Kant, even on the most favourable view of 
his reasoning, can be said to have established is 
that the totality of phenomena at one instant is the 
effect of the totality of phenomena at the previous 
instant, — ^a general proposition which by itself is 
wholly inadequate to serve as a basis for scientific 
induction. For this general proposition might be 
quite true, and yet the course of Nature might be, 
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to all intents and purposes, absolutely irregular, 
iinless a fixed relation subsist not merety between 
the totality of phenomena but likewise between 
extremely small portions of that totality, and not 
merely between individual concrete phenomena but 
between classes of phenomena. 

The argument of the early work was, it is true, 
conducted with an arriere pensee in the shape of 
‘ practical results ’ it was taken to yield, so far 
as a theistic view of the world is concerned. But, 
in his second book, Balfour attempted to develop 
the negative speculations of philosophic doubt into 
a constructive, if provisional, system of thought. 
As before, he proceeded by criticising what he here 
designates ‘ naturalism \ meaning by that term 
virtually a purely mechanical theory of Nature, 
wAich ‘ ' forces itself into the retinue of science ”, 
and “ claims, as a kind of poor relation, to speak 
with her voice ”. With singular effectiveness, he 
sought to bring into the foreground the implications, 
in the spheres of ethics, aesthetics , and of rational 
thought generally, which this doctrine entails. In 
the first place, the consciousness of freedom, the 
sense of responsibility, the authority of conscience, 
—these, along with the train of beliefs and senti- 
ments from w^hich virtuous deeds and generous 
ambitions spring, evince themselves as mere devices 
for securing certain competitive advantages in the 
struggle for existence. In the second place, the 
persistent endeavours of assthetic theory to show 
that the beautiful is a necessary and unchanging 
element in the general scheme of things indicate, 
at any rate, that mankind will not be easily 
reconciled to the view that beauty is but the chance 
occasion of a passing pleasure, and that, so far 
from disclosing hidden mysteries to us, poets and 
artists portray what, though it ma,y be very agree- 
able, is seldom true and never important. “ We 
cannot willingly assent to a theory which makes a 
good composer only differ from a good cook in that 
he deals in more complicated relations, moves in a 
wider circle of associations, and arouses our feelings 
through a different sense.” In the third place, 
human reason, so far from being Nature’s final 
product, is, according to the doctrine in question, 
no more than one of many expedients for increasing 
our chance of survival, and which, we may suppose, 
will be gradually superseded by the growdh of 
instincts or inherited habits, by which such ad- 
justments between the organism and its environ- 
ment as now seem dependent on it will be more 
successfully effected. 

Having thus exhibited the inherently irrational 
character of the naturalistic theory, Balfour 
attempted to sketch in outline a philosophic 
position which, while admittedly incomplete and 
suffering from gaps and rents, from loose ends and 
ragged edges, would yet do justice to the fact that 
in accepting science, as we all do, we are moved 
not merely by strictly logical considerations but 
also essentially by ‘ values ’. A fearless examina- 
tion of the grounds on which j udgments about the 
physical world are founded will disclose, he argued, 
that they rest on postulates about which it is equally 
impossible to say that we can theoretically regard 
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them as self-evident, or , practically treat them as 
doubtful. We can neither prove them nor can we 
give them up. Grant the same philosophic wniglit 
to values in those departments of speculation that 
look beyond the physical world, and naturalism, 
will have to be abandoned once for ail. The vast 
majority of our beliefs, of our ethical, social, and 
religious beliefs especially, have not been attained 
by any process of logical reasoning ; they have 
been generated in us by custom, education, public 
opinion, by the contagious convictions of country- 
men, family, and so on ; and, not least, by the 
'spirit of the age’, producing a certain psycho - 
I logical ' atmosphere ’ or ‘ climate ’ favourable to 
the life of certain modes of belief, unfavourable, 
and even fatal, to the life of others ’ ’ . Unfortunately 
Balfour used the misleading and inappropriate 
term ' authority ’ b}" which, to denote the group 
of influences thus enumerated. But, as a dis- 
cerning German critic has observed, what he really 
meant “ may all be covered by the proposition that 
w^e men, in our higher spiritual life, are the products 
of history before w^e are its producers, and that in 
this double relation of ours to history the weight is 
permanently to be placed upon our dependence on 
the historical factors which surround and determine 
us.” And it is, I take it, certain that, although he 
not seldom contrasted what he called ‘ authority ’ 
with reason, Balfour did not mean to imply that, 
in the last resort, the beliefs in question are 
' irrational On the contrar\% he insisted that we 
are driven to believe in a supreme Reason, in order 
to account for the presence of these factors in the 
human w^orld at all. The presupposition that the 
world is " the wnrk of a rational Being, who made 
it intelligible, and at the same time made us, in 
however feeble a fashion, able to understand it ” 
is a presupposition " forced upon us by the single 
assumption that science is not an illusion ”. 

I must not dwell upon Lord Balfour’s further 
elaboration of these principles in the Gifford 
Lectures. Those of us who have been privileged 
to take part with him in philosophical discussion 
need not to be reminded of his invariable fairness 
and patience in listening to view^s that w'ere opposed 
to his own, or of his w^onderful power of quickly 
seizing the main points in a complicated argument, 
and of freeing it from irrelevancies. Nowhere will 
his presence be more sincerely missed than in the 
small gatherings of philosophic w^orkers, where he 
was always so much at home. 

,, G. -Dawes Hicks. 


From Sir J. J. Thomson, O.M., F.R.S., 
Master of Trinity College, Cambridge. 

It may fairly be said of Lord Balfour that no 
statesman ever did so much to promote the develop- 
ment of science or kept in closer touch with its pro- 
gress, He was First Lord of the Treasury during the 
initial stages which led to the foundation of the 
National Physical Laboratory, and it w^as his sym- 
pathy and support which made the Laboratory 
possible. He wus instrumental in founding the 
Department, of Scientific. and Industrial Research, 
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and was, as Lord President of the Council, for many 
years its official head. Et^eryone -who has been 
connected with the Department knows the keen 
interest he took in its work and development and 
how much it owes to his advice and sympathy, on 
which they felt they could rely in any case of diffi- 
culty : help was never given more gracefully or 
more tactfully. The same is true of the Medical 
Research Council, in which he took deep interest. 

Lord Balfour was one of the pioneers in advocat- 
ing the application of research to industry. In the 
Sidgwick Memorial Lecture for 1908 he said of it : 
'' That on this we must rely for the improvement 
of the material conditions under which societies 
live is in my opinion obvious, though no one would 
conjecture it from a historic survey of political con- 
troversy It was not only in industry that he re- 
cognised the importance of science, for in the same 
lecture he said : '' Science is the great instrument 
of social change, all the greater because its object 
is not change but knowledge ; and its silent appro- 
priation of this dominant function amid the din of 
political and religious strife is the most vital of all 
the revolutions which have marked the development 
of modern civilisation 

A liking and aptitude for science were in Lord 
Balfour’s blood. His uncle, the late Marquis of 
Salisbury, was distinguished among statesmen by 
his interest in science, and was president of the 
British Association at the famous meeting at Oxford 
when Lord Rayleigh and Sir William Ramsay an- 
nounced the discovery of argon. Lord Balfour’s 
brother, Prank Balfour, before he was thirty, was 
the most distinguished morphologist in Great 
Britain, and his tragic death when he was but thirty- 
one affected Cambridge more deeply than any event 
I can remember. 

Apart from his interest in science as a social and 
industrial force, Lord Balfour took a keen interest 
in it from the philosophical side and kept in close 
touch with modern developments. He had been a 
fellow of the Royal Society since 1888 and had 
served twice on its Council ; he was president of the 
British Association at the Cambridge meeting in 
1904, and gave a very characteristic address which 
showed a close acquaintance with the new views 
about the nature of matter and was illuminated by 
witty and weighty criticisms of their philosophic 
aspect. Conversation on scientific subjects with 
Lord Balfour was an intellectual tonic : he was so 
quick in seizing the points, in picking out those 
which were vital, and in foreseeing possible develop- 
ments. 

In 1919, Lord Balfour succeeded Lord Rayleigh 
as Chancellor of the University of Cambridge, and 
was most active and helpful in securing the means 
for the erection of a new library for the University, 
the most important event in its recent history. He 
had previously been instrumental in securing anew 
professorship— the Arthur Balfour professorship of 
genetics. A short paper he wrote in 1910 induced 
an anonymous benefactor to offer to found the pro- 
fessorship provided it was associated with the name 
of Arthur Balfour. His connexion with Trinity Col- 
lege was long and intimate * he had been a member 
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of the College for sixty -four years and an honorary 
fellow^ for fortA^-tw’-o : twn brothers, Gerald and 
Frank, and two brothers -in-law, Lord Rayleigh and 
Henry Sidgwick, were fellow^s of the College and 
took an especially active part in its wnrk, and the 
connexion, much prized by the College, has been 
continued in the younger generations of his family. 


From Sir Alfred Ewing, K.C.B., F.R.S., lately 
Principal and Vice-Chancellor of the University 
of Edinburgh. 

I HAVE been asked to write a note about Lord 
Balfour’s association with universities, perhaps be- 
cause I served under him as Vice-Chancellor in one 
of them for thirteen years. Perhaps also because a 
previous service under him at the Admiralty, when 
he was First Lord during the War, had created a 
personal link which the subsequent intercourse 
maintained and strengthened. Meeting Lord Bal- 
four from time to time in the serene yet vigorous 
evening of his life, one found in him continually 
more and more to admire and revere and love. 

Lord Balfour’s connexion with universities is too 
big a subject for a brief note. He was Chancellor 
of two — Edinburgh for thirty-nine years and Cam- 
bridge for eleven. He w^as honorary doctor of at 
least sixteen, rector of two, a member of the senate 
of another. He had been Gifford lecturer, Romanes 
lecturer, and so on. Such points of established 
contact meant much to the universities concerned. 
His immense influence and authority could be in- 
voked ; his advice could be sought ; his sym- 
pathetic comprehension of university affairs never 
failed. It was for such reasons that he undertook, 
in his double capacity as Chancellor of Cambridge 
and of Edinburgh, to lay the case for the universities 
before the Treasury, thereby securing a much- 
needed increase in the annual grants. 

To Balfour himself the academic atmosphere w\as 
congenial. He wns conspicuously a fine flow^er of 
university culture. He understood the ways and 
aims of universities, their potentialities and their 
difficulties. In many addresses he spoke of them 
wdth insight and affection. He praised their past, 
noting especially how^ they had served as disinter- 
ested pioneers in scientific research. He had con- 
fidence in their future. But he was acutely alive 
to the need of adaptation to altering conditions. 
He saw that the promotion of research had become 
a public duty, to be undertaken on a scale larger 
than they could handle and needing greater re- 
sources. Fortunately, it fell to him, as Lord 
President of the Council, to direct the development 
of scientific and industrial research as a national 
task. 

Through his membership of Trinity, his brothers” 
fellowships there, the tenure of the Gavendish chair 
and, later, the Chancellorship by his brother-in-law, 
the late Lord Rayleigh, and the appointment of his 
sister, Mrs. Sidgwick, to be head of Newnham, he 
had many ties with Cambridge. When he was 
asked to become Chancellor, he had already for a 
long time held the like office at Edinburgh, and it 
was typical of his courtesy that before accepting the 
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Cambridge invitation be consulted Edinburgh 
opinion as to whether there might be objection to 
his holding both. He was quickly reassured, and 
certainly neither University was prejudiced by his 
association with the other. 

With Edinburgh Balfour had a geographical con- 
nexion, for his ancestral home was not far off. 
When in residence at Whittingehame, it was easy 
for him to come to us. His visits w^ere not infre- 
quent, especially after the claims of political life had 
grown less insistent. Some occasions were cere- 
monial, others more private, and these he un- 
affectedly enjoyed. I recall his presiding when the 
Prince of Wales opened a new building and received 
an honorary degree. The Prince, duly ' capped 
was called upon to speak, and to the delight of a 
vast concourse of undergraduates proceeded thus 
to chaff the Chancellor : 

This is by no means the first time, Mr. Chancellor, 
that we have met one another in circumstances such 
as these. You will doubtless recall a day at Cambridge 
when you were good enough to confer a degree upon 
me in Latin, a language with which, I regret to say, 
I am unable to claim great familiarity. Shortly 
afterwards I found myself in a position, as Chancellor 
of the University of Wales, to retaliate, when in 
admitting you to a degree at Cardiff it fell to my 
lot to address you at some length in Welsh. Now, 
for the third time, with no handicap on one side or 
the other, we meet in a common tongue, and the 
match, if I may put it so, remains all square. 

Another notable occasion was the rectorial 
address of Mr. Baldwin, then Prime Minister. A 
bad tradition among Scottish students had made 
the address of the rector an opportunity for a 
'rag’. In pre-War days the Chancellor had 
suffered from this exuberance to an extent that 
strained even his good-nature. When I asked him 
to come he stipulated that this time there should 
be reasonable order. Accordingly I summoned the 
leaders of the students’ unionist, liberal, and labour 
associations, the president of the athletic club, and 
one or two more, and showed them Lord Balfour’s 
letter. They declared with one voice that in his 
presence order must be and would be kept. Sinking 
political differences they wrote a ' round robin ’ 
begging him to trust them and come. He did, and 
was gratified to find them as good as their word. 
The suppressive measures were their own; if 
drastic, they were completely successful. It was 
the dawn of a new era. 

An example of a less formal visit was when 
Balfour came to talk to the students of history 
about the London Conference on Imperial Belations, 
and deftly countered an invited fire of questions. 
Another was when he presided at the first of Prof. 
Eddington’s Gifford Lectures. Such contacts were, 

I think, as agreeable to him as to us. His greatness, 
his maturity, his detachment from the common- 
place, were no bar to intercourse. He would charm 
those he met into giving him of their best. To some 
he would talk philosophy, to others music, to others 
medicine, to others the bewildering developments 
of modern physics. There his bent towards science 
as well as philosophy found a double interest . He 
rejoiced in the escape of scientific thought from the 
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crude materialism which was vocal fifty years ago. 
He followed the kaleidoscopic changes of atomic 
theory with an alertness that was the envy of 
younger men. 

My last meeting with him has left a happy 
memory. It was on the day in July 1928 when, in 
honour of his eightieth birthday , he was entertained 
by the British Academy. At the luncheon he had 
been in great form, clearly delighted with the 
tribute and moved by it. That summer evening I 
met him again, sauntering hatless near his house, 
genial, buoyant, radiant. It was hard to believe 
he had eighty years behind him. Those whom the 
gods love die young : of that company was Balfour. 


From Sir Fbank Heath, G.B.E., E.C.B., formerly 
Secretary, Department of Scientific and Indus- 
• trial Research . 

Lord Balfour was twice Lord President of the 
Council, first from October 1919 until the fall of 
the Coalition Government in October 1922, and 
again in 1925 on the death of Lord Curzon until 
the end of that Parliament in the spring of 1929. 
The Lord Presidency used to be considered a general 
utility office. He converted it into a Ministry of 
Research . The idea was not born in his fertile brain , 
for a Committee of the Privy Council for Scientific 
and Industrial Research and a similar Committee for 
Medical Research had been established during the 
War, and Lord Haldane’s Committee on the Machin- 
ery of Government had recommended the creation 
of such a Ministry. But Lord Baffour it was who 
turned an experiment which many thought destined 
to disappear with other War-time devices into a 
reality which is now generally recognised as a per- 
manent and essential part of modern government. 
His unparalleled prestige in the political and intel- 
lectual worlds, his liberation from the rough-and- 
tumble of party politics, were favourable circum- 
stances, but his abiding faith in the power of science 
to promote the happiness and well-being of man, 
his , enthusiastic interest in the advance of know- 
ledge, his sympathy with the scientific outlook and 
with young people, and his long experience of the 
way in which things have to be done in Great 
Britain, were the decisive factors. 

He was constantly called away during his first 
Lord Presidency by urgent Imperial affairs, to the 
Foreign Office when Lord Curzon was abroad, to 
Geneva in the first critical months of the League 
of Nations, to the United States for the first and so 
far the only international conference that has led 
to disarmament, but he found time in 1921 to lay 
the first foundations of a comprehensive structure 
destined ultimately to bring the whole national ad- 
ministration within the range of scientific influence. 
He was chairman of a Cabinet committee appointed 
to study and report on the co-ordination of the 
scientific work of all Government departments . The 
need for economy had been the theme of discussion, 
and this was his way of meeting it. Even to outline 
the findings of that Committee is impossible here, 
but it led to a gradual and decisive rationalisation 
of the research work done by the Admiralty, War 
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Office, and Air Ministry, of research for defence and 
for industry, of civilian and military research in 
medicine, of research in forestry and forest products, 
that has saved Great Britain untold expenditure and 
has brought an inestimable increase in efficiency. 

During his second term of office in a post once 
thought of as full of dignity and leisure, Lord Bal 
four devoted the larger part of his many-sided 
interests, and ungrudgingly of his time, to the con 
tinuance of this work. He became chairman of the 
Medical Research Council and constantly attended 
the meetings of the Advisory Council for Scientific 
and Industrial Research, the bodies responsible for 
making recommendations to the Lord President as 
to the expenditure of the funds voted by Parlia 
ment for research in their respective fields. He felt 
no embarrassment in this dual position, for the 
difierentiation of function between the organs of 
scientific and administrative advice seemed to him 
natural and inevitable, provided they were properly 
integrated at the point of decision. This integration 
the constitution of the two new departments of 
medical and industrial research had for the first time 
successfully achieved. He always believed, and he 
hoped to the end, that a similar organisation for 
research in agriculture w^ould complete the circle 
and so link together the services of science for the 
health and all the productive activities of man. His 
chairmanship of the Research Committee of the 
Imperial Conference in 1926, followed by the 
Imperial Agricultural Research Conference in 1927 
brought the realisation of this hope definitely 
nearer and led to most important advances in the 
co-ordination of agricultural research throughout 
the Empire. 

Lord Balfour realised, however, that the com 
pleted picture must include even more than this. 
His first act on resuming office in 1925 was to con- 
sider a memorandum handed to him by Mr. Bald- 
win, which led his critical, constructive, and ex- 
perienced mind to formulate a plan for establishing 
on the lines of the Imperial Defence Committee — 
itself an earlier creation of his — a Cabinet Com- 
mittee for Civil Research of which he was chairman 
until 1929. The object of this committee was to 
provide a permanent and flexible organisation 
which, by working through temporary sub-com- 
mittees of experts specially appointed for the pur- 
pose, might study, and help the Government to 
solve, problems which crossed the bounds of single 
departments, or even those of England as a single 
member of the Imperial Commonw^ealth. By this 
means co-ordination was secured in dealing either 
with general problems of organisation, or with 
specific questions such as sleeping sickness, the pos- 
sibilities of geophysical survey, the scientific ex- 
ploration of the Great Barrier Reef , or the restric- 
tion of rubber production. The best brains within 
and outside Government departments were brought 
into council, without advertisement or the incubus 
of a published report, and incidentally the inevitable 
tendency to departmentalism was mitigated. The 
present Government has altered the name of the 
committee and has added an Advisory Economic 
Council in more or less permanent session, with 
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what results time alone will show ; but Lord BaL 
four’s plan will, it may be hoped, be understood and 
maintained. 

It is at first sight unexpected that a mind so 
detached as Lord Balfour’s, so philosophic in its 
outlook, so critical and even sceptical in its methods, 
should have shown this constructive genius. But 
if we remember, on one hand, the “ Foundations of 
Belief ” and on the other, the great Education Acts 
of 1902 and 1903, the riddle is plain. His criticisms, 
often put as a question, forced his councils and his 
officers to think clearty, his sympathy with their 
hopes and difficulties won their devotion ; his under- 
standing of the scientific mind their confidence, his 
courage in decision when they sometimes hesitated 
to commit themselves their respectful admiration. 
Often w^ould he illuminate an intricate problem 
with a phrase which would simplify and clarify its 
complexities. Such a phrase occurs in the preface 
he wrote to the classical study of moving loads on 
bridges, the outcome of four years’ work by the 
Bridge Stress Committee of the Department of Scien- 
tific and Industrial Research. Fixed bridges and 
trains in motion become for brief periods parts of a 
single mechanical system.” There stood the prob- 
lem in crystalline clearness ; and clear as crystal 
is the mind that has left us. 


By H. T. Tizard, F.R.S., Rector of Imperial 
College of Science and Technology, formerly 
Secretary of the Department of Scientific and 
Industrial Research. 

Lord Balfour held throughout his life a firm 
belief in the material as well as in the intellectual 
value of scientific knowledge. He lived to see his 
views shared by most public men. Largely through 
his influence, there has been brought about a com- 
plete change in the attitude of Parliament towards 
scientific matters, and the encouragement of re- 
search is now considered an essential duty of 
Government. Lord Balfour gradually and inevit- 
ably became the man to whom his political 
colleagues, and many of his political opponents, 
naturally turned to keep them in touch with 
scientific developments. It was remarkable how he 
managed to do it, busy man as he was. It is hard 
enough for the scientific worker to keep abreast of 
modern progress, and one would have thought it 
almost impossible for a man so fully occupied with 
other affairs. Lord Balfour succeeded partly by 
reading — one could usually find Nature and a 
modern scientific book on the little table by his 
chair — but mainly through meeting and talking to 
the leaders of scientific thought of the day, for whom 
he had a profound admiration. 

Lord Balfour took an intense interest in the 
Department of Scientific and Industrial Research, 
and found time to exert an inspiring infiuence on its 
work. He never seemed to dictate policy or to 
interfere with executive matters : he preferred to 
give the utmost freedom of action to his officers and 
to his distinguished Advisory Council; and yet, 
somehow, he dominated us all. If a new proposal 
was submitted to him he received it always with 
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interest, and often with eiithiisiasm. He liked to 
talk about it, not to read about it ; he found formal 
memoranda tedious 1 In conversation he would 
probe its w^eak points, and illuminate its good 
points ; always sending one away with something 
more to think about, some fresh orientation of ideas. 

He felt doubtful about the wisdom of making 
grants to universities for specific researches ; hold- 
ing the principle that any grants given by the State 
to universities should be given for general purposes 
and not for siDecific objects. He was more strongly 
opposed to the Department undertaking research 
at the cost of the State in the interests of particular 
manufacturing industries. The argument that the 
particular industry was not doing enough, and that 
the work was necessary in the interests of the 
country, did not fundamentally appeal to him ; for 
he held, broadly, that if British industry could not 
or would not adopt scientific methods, nothing that 
the State could do w^ould save it. This is not to sa}^ 
that he definitely refused to sanction such work ; 
but he wished that whatever W’as done was limited 
in scale and w^as intended rather as an example of 


News an 

The Prince of Wales has promised to visit Univer- 
sity College, Cardiff, on May 21, for the purpose of 
opening the new laboratories of physics and chemistry, 
which together form the north wing of the new build- 
ings in Cathays Park, the civic centre of the city. 
The group of public buildings in this quarter form an 
ensemble which is said to be unique in Great Britain. 
To keep an honourable place in such an architectural 
constellation has taxed the resources of the College 
heavily, but the result of the effort has been duly 
gratifying. Altogether, the cost of the new wing 
amounts to £220,000, of which some £15,000 is still 
outstanding. It comprises laboratory accommodation 
of the most modern type and on a scale suitable to the 
needs of the large population of the district. The 
Council of the College having recognised that advances 
in technology are essential to the welfare of South 
Wales and that such advances can only rest on a basis 
of research in physics and chemistry, these two 
departments were given priority in the programme of 
development. The completion of this stage will, it is 
hoped, clear the way for further advances. The 
Prince of Wales will also inspect the new Advisory 
Department of Agriculture, which forms an addition 
to the south side of the College buildings. 

Wide interest is being taken in the forthcoming 
Wedgwood bicentenary celebrations which are to be 
held on May 19-24 at Stoke-on-Trent. Their object 
is to commemorate the birth of J osiah Wedgwood 
(.1730-1795), the great pioneer potter. His systematic 
methods and scientific outlook were unique amongst 
the potters of his own day, and still command the 
highest respect. The celebrations will be under the 
patronage of H. M. The Queen, whose sustained 
interest in the potteries and British pottery crafts- 
manship is well known ,* Princess Mary is to pay a 
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what might be, than as a substitute for what 
should be, undertaken by iiidiistry. On the other 
hand, any research in the general interests of 
industry or of the community had his whole-hearted 
support ; one might instance a coinparativel}^^ re- 
cent development, namely, that of research into the 
cause and prevention of the pollution of rivers, as 
the kind of thing that interested him, and in wdiich 
he thoroughly believed. 

In his somewhat infrequent visits to research 
stations — ^too infrequent for his and our liking — 
Lord Balfour’s acuteness of observation often sur- 
prised me. Those who knew him will probably 
think the wmrd ' surprised ’ out of place : I use it 
because, with my fairly extensive experience of dis- 
tinguished visitors to research stations, I cannot 
recall anyone who excelled him in accuracy of 
appreciation and criticism after a single visit. To 
his staff he was courtesy itself ; and he w^as 
repaid by loyal and affectionate service. Like all 
really great men, he treated them as equals : need, 
it be added that he knew how^ to get the best out 
of men ? 


d Views. 

I visit to the Potteries during the celebrations. A 

I large influx of visitors is expected from all parts of the 
coimtry and abroad, and the whole city will be in 
festive mood. A historical pageant of eight episodes 
illustrating the history of the district from the days 
of the early Britons up to the modern industrial 
developments of the city will be produced daily by 
some 5000 performers reinforced by massed orchestras 
and choirs. A military tattoo and torchlight spec- 
tacle, a tableau by 1500 pottery workers, physical 
training displays by 3000 school children, concerts, a 
fancy-dress bail, and other items will cater for the 
interest and amusement of the general public. 

Dubing the week of the Wedgwood celebrations the 
Ceramic Society, the object of which is the technical 
advancement of the pottery and other branches of the 
clay industries, will be the host of a large number 
of visitors representing kindred societies in Great 
Britain, the United States of America, Canada, 
France, Germany, Japan, Italy, Holland, Sweden, and 
Poland. The Society and visitors will be received 
by the Lord Mayor and Lady Mayoress of Stoke-on- 
Trent and entertained to luncheon. Numerous other 
functions are also being arranged for the three days. 
May 21-23, set aside for the Society’s celebrations. 
These include a special visit to Wedgwood’s works, 
when the party will be entertained to luncheon by 
Major Wedgwood, the present head of the works and 
a direct descendant of the great Josiah Wedgwood. 
The Ceramic Society is also holding technical meet- 
ings, for which a large number of papers has been 
promised, and is offering prizes for the best essays 
on “The Contributions of Josiah Wedgwood to 
the Technical Side of the Pottery Industry A 
special commemorative volume is also being published 
by the Society. Extensive exhibitions of modern 
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and historic pottery, amongst which will be certain 
pieces loaned by the Queen, will also be important 
features of the week. 

The Fifth International Botanical Congress is to 
be held at Cambridge on Aug. 16-23 next. In this 
connexion a circular has been issued on behalf of the 
Imperial Forestry Institute at Oxford, the Yale School 
of Forestry, and the Forest Products Research 
Laboratory , Princes Risborough, in which it is sug- 
gested that an informal conference on the systematic 
anatomy of wood should be conducted. It is pointed 
out that this sub j ect is rapidly increasing in importance, 
and more especially in the identification of timber. 
“ The numerous anatomical descriptions of timbers ”, 
state the authors of the circular, “which have been 
published of recent years, direct attention to the lack 
of any standard terminology, and it is thought that 
the Congress will provide a unique opportunity for 
discussing the possibility of introducing some measure 
of standardisation, at least among English-speaking 
people There is little doubt on the subject of the 
confusion at present existing in this matter. It will 
not be the first effort made to deal with it ; but the 
present one has the advantage of being better planned. 
It is also hoped to arrange a scheme for the exchange 
of material among botanists and forest botanists who 
are willing to undertake the study of a family or 
group. Finally, the authors of the circular state that 
they are desirous of obtaining the views and co- 
operation of as many as possible of those who are 
interested in this subject. They therefore invite 
suggestions of matter for discussion both from 
botanists who propose to attend the Congress and 
from those who will be unable to do so. The suggested 
conference, should it receive adequate support, may 
be expected to achieve results of real practical 
importance to the forester, botanist, and timber 
merchant. 

The Royal Society for the Protection of Birds has 
issued an appeal for £4000 to purchase the site of 
a proposed permanent sanctuary for wild-fowl in 
Romney Marsh. A nucleus of eighteen acres has been 
in the hands of the Society for some time, and there is 
now an opportunity of completing the scheme. The 
site consists of grassland, reed-beds, mud-banks, and 
open water : it is far from roads and is made still 
more inaccessible by wide intersecting ditches. The 
description suggests that the place is an exceedingly 
favourable one for the protection of the bird -visitors,' 
particularly ducks and waders, for which this part of 
Kent is well known. The scheme has novelty for 
Great Britain in that the sanctuary will probably be 
more important as a reserve for wintering birds and 
resting migrants than as a breeding haunt. That 
there is need of such reserves was shown by the report 
of the international conference on the protection of 
migratory wiid-fowl, held in London in 1927, and it is 
much to be hoped that the present proposal will be 
well supported. 

The Symons Memorial Lecture for 1930 of the ; 
Royal Meteorological Society was delivered on 
Mar. 19 by Dr. Herbert Lapworth, who took as his 
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subject “Meteorology and Water Supply”. Dr. 
Lapworth dealt mainly with the story of the rain 
between its precipitation as rainfall on the surface of 
the ground and its later appearance in the form of 
streams, springs, and underground water, that is to 
say, a brief outline of the sciences of hydrology and 
hydrogeology as bearing upon the preliminary in- 
vestigation of the water-engineer. Precision in water- 
supply problems can only be obtained by the collection 
of data in these two sciences and in rainfall statis- 
tics. Water-engineers start from the basis of rain- 
fall, the laws of fluctuation of which are regarded 
as more precise than the laws of hydrology 
and hydrogeology. The preliminary investigations of 
water supply, however, are based upon nineteenth 
century rainfall observations, whereas there is good 
evidence that in the previous century there were 
longer and worse droughts than those which occurred 
within the next hundred years. If such conditions 
recurred probably no waterworks in Britain could 
adequately meet them. After discussing the driest 
years, on which basis waterworks were designed. 
Dr. Lapworth dealt with floods and stream flow in 
general, reviewing the relation between rainfall and 
run-off and the losses due to evaporation and other 
causes in streams and underground water. The move- 
I ment of underground water, the formation of springs, 
and the fluctuation of water-level were described, 
and references made to bournes and disappearing 
streams. The question of wells and the effects of 
pumping were discussed and the artesian basins of 
the world were briefly noted, illustrating the immense 
distances travelled by underground water. 

In his Friday evening discourse on Mar. 21 at the 
Royal Institution on “ Sea Birds and Seals”, Mr. 
Seton Gordon described the seals and birds formd on 
the Atlantic coast of Britain. The gannet is the largest 
and strongest flier of British sea birds. In summer, 
from August until the second week in October, they 
are to be seen passing north and east, past Rudha 
Hunish, the most northerly point of the Isle of Skye. 
Most of the gannets may be seen later on flying back 
to St. Kilda. This is ninety miles west of Skye, and 
is their nearest nesting haunt to that island, so these 
gannets make (including the double flight) a journey 
of 200 miles each time they fish on the coast of Skye. 

A gannet has a great aversion to land. Thus all the 
gannets of St. Kilda which fish in the Minch towards 
its northern part all make for the Sound of Harris 
opening. When they fly homeward, heavy-laden with 
fish, they fly only a few inches above the sea ; in 
large parties the numbers are almost always une\^en. 

It is a remarkable thing that the gannets find their way 
home to St. Kilda through mis fc and fog, often when 
there is a strong side wind blowing. The stormy petrel is 
smallest of British sea birds ; it is only 6 inches long. 

It was named petrel or ‘ peter-ei ’ (little peter) because 
it was believed that, like Saint Peter, it was able to 
walk upon the water. The stormy petrel is a nocturnal 
bird. That is why sailors count it unlucky to see a 
stormy petrel in daylight. It is only on very dark 
days (and dark days usually presage a storm) that 
the stormy petrel is abroad ; on fine days it sleeps at 
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sea. Mr. Seton Gordon also showed a film of the 
Atlantic seal, pz’obably the first which has been taken 
of these animals on their island. In October all the 
Atlantic seals of a wdde district go to a lonely 
isolated isle where they have their young. There may 
be 200 young seals on one of these islands. For the 
first six weeks young Atlantic seals are land animals ; 
during all this time they do not enter the water of 
their own accord. 

At their meeting on Mar. 22, the Trustees of the 
British Museum approved the purchase for the 
Department of Zoology of the very extensive and 
valuable collection of skeletons of mammals, birds, 
reptiles, and fishes formed by the late Mr. E . T. Newton. 
A. particularly valuable section is Mr. Newton’s series 
of the otoliths or ear-bones of fishes ; these are often 
the only remains of fishes found in a fossil condition, 
and the collection has frequently enabled geologists 
to determine remains that would otherwise Have been 
quite unrecognisable. The collection will be available 
for study and research only. Recent acquisitions in 
the Department of Geology include British fossils be- 
queathed by the late Mr. G. W. Young, and others 
purchased from the collection of the late Mr. E. T. 
Newton ; the most important of the latter are a series 
of Pliocene mollusca from the St. Erth beds, Cornwall. 
These beds are two small patches remarkable for 
being the only known English beds of Pliocene age 
lying west of Kent and East Anglia. The fossils 
occur in clay underlying sand and gravel, and unless 
this clay is opened up for some special reason, the 
fossils are unobtainable. H.M. the King has placed 
on loan in the Department of Botany 267 specimens 
of dried plants from Nepal. The collection is of 
special value in the Museum because of the lack of 
material from Nepal, only a very small area of which 
has been explored botanically. The large and valuable 
herbarium of the late Mr. C. E. Salmon has been 
bequeathed to the Department. Mr. Salmon was an 
authority on certain genera and on the distribution 
of British plants, and at his death he had almost 
completed a flora of Surrey. The European Herbarium 
has been further enriched by the purchase of the 
herbarium of the late A. A. de Carvalho Monteiro. 
This consists of about 4500 sheets and provides a good 
series of Portuguese plants. 

The importance of the medical and surgical applica- 
tions of electricity can scarcely be overestimated. If 
we assume that the importance of any sphere of 
activity is reflected in the literature which arises 
regarding it, then Great Britain is very backward 
compared with other countries. In Germany there 
are seven journals exclusively devoted to radiology, 
in the United States six, in France five, in Italy four, 
and in Britain one. In a paper read to the Institution 
of Electrical Engineers on Mar. 20, Dr. Leggett 
pointed out that medical research would greatly 
benefit by an improved engineering finish being given 
to electro -medical apparatus. Much of this comes 
from abroad, where there is a large home demand for 
it. Foreign manufacturers are, therefore, in a better 
position to supply cheap apparatus than the British 
manufacturer who has to compete with them. There 

No. 3152, VoL. 125] 


are firms for manufacturing medical apparatus in 
the United States, Germany, and France which, 
individually, are larger than the whole British industry 
for this class of goods put together. Since the late 
.. Mr. Campbell Swinton first used X-ray tubes in Great 
Britain, revolutionary improvements in their manu- 
facture have taken place. Although the electron tube 
has many advantages, yet, as until recently its price 
was nearly £40, it is little used. Its price is now £25, 
but as in Germany one can be purchased for £9 there 
is a great scope for reduction in price. It is gratifying 
to find that England has taken the foremost place 
in protective measures against the disease which 
attacked many of the early operators. They form 
the basis of the international protective measures 
adopted at Stockholm in 1928. 

Mr. Charles Haskins Townsend, Director of 
the New York Aquarium, has published a most 
interesting account of his aquarium and the manage- 
ment of aquaria in general (“The Public Aquarium: 
its Construction, Equipment, and Management 
Department of Commerce, Bureau of Fisheries, 
Appendix 7 to the Report of the U.S. Commis- 
sion of Fisheries for 1928. Bureau of Fisheries 
Document No. 1045. Washington, 1928.) The New 
York Aquarium is very spacious and is able to keep 
I under specially favourable conditions marine mam- 
' mals and some of the larger fishes in addition to the 
smaller fishes and invertebrates usually to be found 
in the tanks. In the large floor pools there are 
porpoises and various seals. One unusually active 
Californian sea lion has lived nineteen years in the 
aquarium. Even manatees, which are difficult 
because of their sluggish habit, have lived there as 
long as seventeen months and two years respectively,, 
a Jew-fish of 200 pounds weight has been kept more 
than ten years, and smaller fishes such as the gar 
(Lepidosteus), mudfish {Amia), and striped bass 
(Roccus) for more than twenty-four years. Results 
are very good also in the smaller tanks and aquaria,, 
and various exhibits, including fish hatching, are on 
view. This very useful document includes not only 
the description of building and setting up of aquaria, 
large and small with details of lighting, heating, water, 
and air supply and all other essentials, but also 
describes in detail the methods of collecting and 
transport of the various creatures, their general 
management, food, diseases and their treatment, 
together with the approximate cost of construction 
and upkeep. The paper is illustrated by photographic 
figures showing apparatus and many of the aquarium 
animals. 

Dr. a. C. Goodings, a graduate of the University of 
Leeds, has been appointed to an important post under 
the Ontario Research Foundation on the recommenda- 
tion of Dr. S. G. Barker, of the British Research xAssoci- 
ation for the Woollen and Worsted Industries. Dr. 
Goodings, after taking first-class honours in chemistry, 
entered the Department of Textile Industries with a 
Clothworkers’ scholarship, and, working under Prof. 
A. F. Barker and Mr. J. B. Speakman, proceeded tO' 
the degree of Ph.D. through textiles, and later took 
the post-graduate diploma in textiles. Dr. Goodings’ 
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studies have covered a wide field, including the chlorin- 
ation of wool and other problems. During the past 
session, as a Ciothworkers’ fellow, he has been engaged 
on research into the fundamental principles underlying 
worsted drawing and spinning. 

The ISTintii International Horticultural Congress 
will be held in London on Aug. 7-15. The papers 
to be presented will be divided into three main groups : 
{!) Propagation, (2) pomology, and (3) botanical 
gardens and general subjects. Many countries on 
the continent of Europe, including Russia, will be 
represented, and several papers are promised by dis- 
tinguished American workers. Particulars of the 
Congress and of the excursions which will follow it 
can be obtained from the secretary of the Royal 
Horticultural Society, Vincent Square, London, 
S.W.l, at the invitation of which the gathering is 
being held. 

A PRELIMINARY notification has been issued of the 
twenty-fourth International Congress of Americanists 
to be held in Hamburg on Sept. 7-13, 1930. Questions 
of general import will be discussed by the Congress as 
a whole, but sectional meetings will also be held for 
papers dealing specifically with the aboriginal peoples 
of America and their ethnic relations, the prehistory of 
America, manners and customs of the various groups 
of Indians and their distribution in the Old and Hew 
World, the aboriginal languages, the discovery and 
colonisation of America, and the geography and 
geology of America, with special reference to human 
activities. The subject of one general session will be 
the civilisation of the Indians at the time of their first 
contact with Europeans and to-day, which will be 
opened by a report by Prof. Sapper, of Wurzburg. 
The arrangements for the Congress are in the hands of 
an organising committee, of which the chairman is 
Prof. G. Thilenius and the secretary Dr. R. Grossman. 
Subscriptions should be sent to “ Internationaiister 
Kongress ”, c/o M. M. Warburg and Co., Bankers, 
Hamburg. 

Sterilised surgical catgut has been added to the 
schedule to the Therapeutic Substances Act, 1925, 
as being a substance the purity of which cannot be 
adequately tested by chemical means {Statutory Rules 
and Orders, 1930, Ho. 26. H.M. Stationery Office. 
Price M.). Before sale of sterilised catgut, manu- 
facturers must test, or have tested by a recognised 
institution, samples for the presence of living bacteria, 
and full directions are given of the procedure to be 
oliowed in carrying out this test. 

The annual t Medical Directory’ guide to British 
spas and marine health resorts, now entitled, The 
Waters and Coasts of Britain ”, by Dr. Fortescue Fox, 
has recently been issued (Messrs. J. and A. Churchill, 
40 Gloucester Place, W.L 1^. net). Information is 
given respecting the situation, climate, and other 
features of the principal health resorts in the British 
Isles, together with the characters of their waters, if 
any, and the medical indications for their use. Lists 
of hotels, hydros, and other residential accommodation 
are also included. 
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The new Belfast Museum and Art Gallery has not 
been long in showing that it means to adopt the most 
up-to-date methods in educational propaganda. A 
very attractive programme of Wednesday night 
lectures has been annomiced, and these and the 
exhibition of natural history and industrial films on 
Saturdays, have attracted audiences which crowd the 
lecture hall. Naturalists’ field clubs in Ulster are 
alive to the value of the Museum, and are gradually 
extending their membership and their activities. 

The issue for December 1929 of Terrestrial Magnet- 
ism and Atmospheric Electricity contains a portrait and 
brief obituary and appreciation of Dr. J, P. Ault, 
commander of the non-magnetic ship Carnegie, who 
lost his life in the destruction of the ship by an 
explosion at Apia on Nov. 29 last. A further list is 
given of the ocean magnetic results obtained on this 
seventh and last cruise of the Carnegie ; the list 
relates to the period from June 25 to Sept. 23, 1929, 
when the ship arrived at Honolulu. 

We are glad to find that The Aquarist and Pond 
Keeper is prospering. It has already increased by 
four pages, and this year it is being published every 
alternate month instead of quarterly. The winter 
number (No. 8, vol. 3, 1929) contains an interesting 
article on the breeding of the angel fish Pterophyllum 
scalare by the Rev. Bertram Stower. This is the first 
time that the angel fish has bred in Great Britain, and 
it has never been known to breed in captivity in 
such numbers. It is estimated that three hundred 
young from the broods were alive in the pond at the 
age of three months. The parents were still guarding 
their yoxmg, although some of them showed a certain 
amount of independence. 

The transactions of the Prague meeting, in Septem- 
ber 1927, of the Section of Terrestrial Magnetism and 
Electricity of the International Union for Geodesy 
and Geophysics, appeared under date June 1929, at 
the close of last year, as Bulletin No. 7 (pp. 269 +xii) 
of the Section. On account of the illness of Dr. L. 
K Bauer, secretary of the Section up to the close of 
the meeting, and now president, the bulletin was 
prepared by Dr. J. Fleming on his behalf, and has 
been printed under the care of Dr. Gh. Maurain, the 
present secretary. It comprises the proceedings and 
minutes of the meetings (pp. 54), special reports (pp. 
30), reports of national committees (pp. 92), com- 
ments on the agenda, and various scientific com- 
munications (pp. 80), and official information (pp. 12). 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned — Graduate 
assistants in mechanical engineering and electrical 
engineering at the Rutherford Technical College, 
Newcastle-upon-Tyne — The Director of Education, 
Northumberland Road, Newcastle-upon-Tyne { April4). 
A temporary lecturer in civil engineering in Uni- 
versity College, Rangoon — The Secretary to the 
High Commissioner for India, General Department, 
India House, Aldwyck, W. C. 2 (April 5 ) . A responsible 
teacher in the Engineering Department (Mechanical 
and Electrical Engineering), and a teacher of electrical 
engineering, at the Oldham Municipal Technical College 
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— The Secretary for Education, Education Offices, 
Oldham (April 10 ). An assistant master for mathe- 
matics and science at the Westcliff Day Technical and 
Commercial School — The Headmaster, Day Technical 
and Commercial School, Fairfax Drive, Westcliff-on- 
Sea (April II). A pathologist and an assistant 
pathologist in the Pathological Department of the 
Hoyal northern Plospital — The Secretary, Royal 
Northern Hospital, Holloway Road, N.7 (April 12). 
Six temporary marketing investigators under the 
Ministry of Agriculture and Fisheries, for investiga- 
tions into methods of agricultural marketing organ- 
isation — The Secretary, Ministry of Agriculture 
and Fisheries, 10 Whitehall Place', S.W.l (April 
14). A director of the Bristol Municipal Museum and 
Art Gallery — The Town Clerk, Coxmcil House, Bristol 
(April 30). An assistant professor of biochemistry 
in the University of Alberta — The Secretary of the 
Board of Governors, University of Alberta, Edmonton, 
Canada (May 15). A professor of chemistry in the 
University College of North Wales — The Registrar, 


University College of North Wales, Bangor (May 24). 
A male temporary junior assistant metallurgist or 
metallurgical chemist under the Directorate of Metal- 
lurgical Research of the Research Department, 
Woolwich — The Chief Superintendent, Research De- 
partment, Woolwich, S.E.IS. A lecturer in mathe- 
matics and physics at the Dudley Training College 
for Teachers— The Secretary to the Dudley Training 
College Council, Education Offices, Dudley. A 
physicist under the Linen Industry Research Associa- 
tion, for work on applications of physical and colloid 
science to textile finishing processes — The Secretary, 
Research Institute, Lambeg, co. Antrim. An assistant 
pathologist in the Public Health Department of the 
Shanghai Municipal Council — J. Book and Co,, 68 
Fenchurch Street, E.C.3. Two women B.Ses. at the 
Wellcome Physiological Research Laboratories for, 
respectively, biochemistry or chemistry and for the 
bacteriological department — ^The Director, Wellcome 
Physiological Research Laboratories, Langley Court, 
Beckenham. 


Our Astronomical Column. 


The Trans-Neptunian Planet. — The following ob- 
servations of position have been received : those of 
Mar, 12 and 17 were given only to the nearest second 
of time in R.A. : 

T7.T. R.A. N. Decl. Place. Observer. 

Mar. 12-125 7h 16«i 49-6>^± =• ' Flagstaff . 

17-049 7 15 41 ± 22 7 18 Yerkes van Biesbroeck 

19-9206 7 15 39-86 22 7 38 Konigstuhl Wolf 

21-9333 7 15 35-00 22 7 47 Neii-Babels- Struve 

berg 

The planet is now approaching the stationary point, 
which it will reach about the end of March. On the 
assumption of circular motion with radius 45 units, 
opposition would have taken place about Jan. 9*4 
U.T., the longitude then being 108^ 26-5', and south 
latitude 12' or 13h 

Prof. Shapley reports that the brightness has been 
measured at Harvard Observatory : the magnitude 
is 16-0 (Morning Post, Mar. 22). From its faintness 
it appears that the planet is not larger than the earth, 
and that its albedo is very low. Dr. Struve (who 
called the body a comet) gave the magnitude as 15-3. 

In all probability the mass is considerably below 
Lowell’s estimate of 6|- times the earth’s ; in this 
case, it would be largely a matter of good fortune that 
his predicted longitude was so near the truth. It is, 
however, just possible that a planet covered with 
liquefied gases would have a very low albedo, in 
which case its diameter might exceed the earth’s. 

Comets.- — Comet discoveries are coming in quick 
succession, and we are already assured of four peri- 
helion passages in 1930, apart from the possible 
detection of the periodic comets D ’Arrest and Tempel 
(2). Comet 1930 c was discovered by Mr. Wilk, of 
Cracow Observatory. It is his second discovery 
within three months. The following positions have 
been received from the I.A.U. Bureau : 

U.T. R.A. y. Bed Observer. Place. 

Mar. 2l<i 18h 38-Om Ih 31m 2^ 18° 26' " Wjik Cracow 

22 19 46-7 1 29 21-2 19 55 11 Struve Keu-Babels- 

berg 

Rtruve gave the magnitude as 5-9, so the comet should 
be an easy object in a small telescope. The deduced 
daily motion is - 9 7®, N. 85', which would give 
R.A. R 18“^, N. Deck 29° 50' on the evening of Mar. 29, 
about 7° south-east of Andromedse. 
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The following elliptical orbits have been computed 
for Beyer’s comet, 1927 5. The equinox is 1930-0 : 


T J930 Apr. 21-64 U.T. 
6) 26° 27' 
a 116 33 
i 71 17 
log q 0-3120 
Period 640-6 years 


1930 Apr. 28-5760 
29° 54' 53-4" 

116 53 12-7 
70 5 47-4 

0-301150 
91*503 years 


Computer, Mr. Bower and Miss Moore. Br. C. H. Smiley. 

Observations, Jan. 23, Feb. 18, Mar. 14. Feb. 19, Mar. 2, 13. 


The comet is a good deal fainter than Wilk’s, but is 
approaching perihelion, and is visible with moderate 
instruments. The following ephemeris is for 0^ U.T. 
(I.A.U. Circ. 26%) : 




R.A. 


N. Bed. 

Mar. 29 


9m 

9s 

39° 

11' 

Apr. 2 

6 

11 

42 

40 

32 

6 

6 

14 

52 

41 

49 

10 

6 

18 

36 

43 

3 


Mr. F. E. Seagrave finds a period of 20,000 years 
for Wilk’s earlier comet, 1929 d. This should only be 
taken to imply that there is very little deviation from 
parabolic motion. 

Observatory at Bedford College, London. — The com- 
pletion of a fresh wing at the Bedford College for 
Women (University of London) has made possible the 
erection of a small observatory on the roof of the new 
building. The Woolwich Arsenal Institution, acting 
on the advice of the Astronomer Royal, generously 
handed over to the College a seven-inch refracting 
telescope by Grubb, which had been at the Institution 
since 1872, and which it is now hoped will enter on 
a new sphere of usefulness. The Astronomer Royal 
performed the opening ceremony on Mar. 17, the 
chair being taken by Prof. H. H. Turner. Sir Frank 
Dyson gave an address on “ Everyday Astronomy ”, 
in which he pointed out how little is known of astro- 
nomy from a practical point of view, even by educated 
people interested in the theoretical side, and indicated 
how the simpler phenomena may be studied by com- 
paratively simple observations leading up to the more 
detailed observations which the telescope makes 
possible. 
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Research Items. 


Systematic Studies of Mammals. — ^IMammalogy, in 
the curioiisly restricted sense in which Gerrit S. 
Miller uses the term in his review of the progress of 
this branch of zoology {Sm.itliso7iian Report for 1928, 
p. 39 1 ; 1929), concerns itself primarily with the system- 
atic study of mammals. The advance which has been 
made in the cataloguing and classifying of the world’s 
mammals is very striking. In 1758, Linnaeus knew 
only 86 mammals, a century later Baird knew 220 kinds 
in North America alone, and now in the same limited 
portion of the earth’s surface about 2500 forms are 
recognised. Especially since 1890 progress has been 
rapid, and this, strange to say, has to do with the 
invention of the break-back pattern of mouse-trap, 
which has played an invaluable part in bringing into 
the study the smaller denizens of woods and fields. 
In the ’nineties Trouessart’s “ Catalogus Mammalium ” 
enumerated 4423 species; since his last volume appeared 
in 1898, not less than 8700 new names have been 
added to the list of living species and sub-species, 
and the process is continuing at an undimiriished rate 
of about 250 a year. This and the general develop- 
ment of systematics is interesting and important, 
but mammalogy means more than this, and we wish 
that the author could have found space to refer to the 
great development which has taken place also in the 
study of the mammal as a living organism, for it is 
the biological trail that promises to lead furthest 
into the unknown. 

Zebra-Horse Crosses. — In 1902, Cossar Ewart de- 
scribed successful crosses made between horses and 
.Burchell’s zebra. Afterwards in America the ass 
was successfully crossed with Grevy’s zebra, which 
is larger and more docile, but matings with the horse 
failed, Mr. Elmer Roberts {Jour, of Heredity, vol. 
20, No. 12) describes crosses since made in Indiana 
between a male Equus grevii and thirty mares, be- 
ginning in 1912. Eight colts in all were reared. 
They were all chocolate- coloured with black stripes, 
although the dams were of different colours, bay, 
black, and gray. Three of the colts were male and 
five female, but all were sterile. These zebroid 
hybrids were gentle and intelligent, somewhat smaller 
than horses, but beautiful in appearance. They were 
good workers, and were better able than horses to 
withstand high temperatures. Being easily trained, 
they would appear to be valuable as domestic animals, 
and in certain respects preferable to mules. 

Japanese and Chinese Fishes. — Mr. Henry W. Flower 
has gathered together a large number of notes and 
records of fishes chiefly obtained from the markets 
of Japan, Shanghai, and Hong-Kong (“Notes on 
Japanese and Chinese Fishes”, Proceedings of the 
Academy of Natural Sciences of Philadelphia, vol. 81, 
1929). Among those from Shanghai is a new species 
of barbus, Barbus nigriparipinnis, which the author 
places in the new sub-genus Qlabroharhus, differing 
from Hemibarbus in the presence of two barbels 
which are maxillary, and a very short snout, the 
dorsal spine being long and smooth. The lower fins 
are very dark, giving the fish a characteristic appear- 
ance. Most of the fishes listed are from Hong-Kong, 
upwards of 180 species being recorded, 

Collembola of Ireland. — In Proceedings of the 
Royal Irish Academy, Vol. 39, 39B11, January 1930, 
Mr. H. Womersley contributes a useful list of the 
Collembola of Ireland, adding 17 species to the 50 
kinds already known from that country. His paper 
commends itself to all students of these obscure insects, 
since he provides diagnostic keys to the families, 
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genera, and species of all the British forms. No 
comprehensive work on the latter is available at the 
present time, and Mr. Womersley’s paper supplies a 
means for their identification once the student has 
familiarised himself with the structure of a few 
leading types and is able to dispense with the use 
of illustrations. Out of a total of more than 700 
described species of the order, 153 are here listed as 
British. The need for a monograph on the group is 
becoming increasingly evident as Lubbock’s well- 
known volume is now completely out-of-date. Col- 
lectors and observers of these insects are few and far 
between, and even to-day there must be still a number 
of British species awaiting discovery. 

Duration of Life in Drosophila. — Considerable 
quantitative studies have now been made on the 
influence of various environmental conditions on the 
length of life in Drosophila, It has been found that 
low temperature, ventilation, and alcohol prolong the 
duration of life in these flies, while various degrees of 
starvation with or without water shorten it. Mr. 
W. W. Alpatov {Amer. Naturalist, January 1930) has 
studied the effect of different kinds of feeding of the 
larval and imaginal stages on the life of the fly. In 
one experiment, small flies were produced by removing 
the larvsB from food before the normal end of larval 
feeding, but there was no effect on their longevity. 
It was already known that flies growm at low tem- 
perature were larger. Small flies can also be pro- 
duced by growing them at high temperature, but the 
duration of life is different from that of the small 
flies produced by under-feeding. ^ In other experi- 
ments, flies were kept on synthetic "food with or with- 
out yeast. The absence of the yeast greatly reduces 
the length of life of both males and females. From 
earlier work of Pearl, it is concluded that the relation 
between temperature and duration of life is repre- 
sented by a simple exponential curve, while the 
relation between starvation and duration of life 
follows the upper part of a logistic curve. 

Mycorrhiza in the Ericaceae. — Prof. Knudson, of 
Cornell University, and Dr. Rayner discuss again this 
oft-debated question in the New Phytologist, Vol. 28, 
No. 5, December 1929. Prof. Kinudson is of the 
opinion that he has grown Callima vidga/ris from seed, 
after sterilisation with calcium hypochlorite, and 
obtained perfectly healthy seedlings under sterile 
conditions. He is aware that Dr. Rayner has previ- 
ously failed to do this, and argues that her sterilisa- 
tion methods (with mercuric chloride) were so drastic 
that the seedlings never grew thoroughly healthily, 
and also suggests that injection with the fungus 
symbiont just tipped the balance in favour of growth, 
by its effect upon the residual mercuric chloride left 
on the seed coat from the washing operations. Dr. 
Rayner, however, argues that Prof. Knudson’s 
grounds for regarding his seedlings as completely 
sterile are far from convincing, and that his subsequent 
methods of examining these seedlings would leave 
the hyphae of the symbiont still undetected. Under 
the conditions of his experiment, the hyphal com- 
plexes in the host cells, charaeteristic of fully de- 
veloped mycorrhizal inf ection, were not to be expected ; 
the fineness of the nozmal mycelium necessitates a 
special technique for its detection. 

Floods of the Seine.-----The floods that periodically 
threaten Paris are due to the coincidence of sudden 
thaw and heavy rainfall in the east and south-east of 
the Paris basin. The result is that the Seine is unable 
to carry away the water c|uickly enough. Many 
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preventive measures have been suggested. In 
Matiriaux pour V Etude des Calamites, 4, No. 20, Dr. 
E. Joiikowsky proposes a new solution of the problem 
by the boring of absorbent pits establishing com- 
munication between the surface water and the subsoil. 
This would result both in storage and in drainage. 
The pits would be in river beds in order to save waste 
of land and preferably at river junctions. They 
would be dug at some distance from any artesian well. 
The value of the wells or pits would clearly depend on 
their number, diameter, and depths, and to decide 
these questions a careful study of the level of ground 
wmter and the absorption power of the soil would be 
rec(uired. 

Formation of Limestone, — Most great limestone 
formations of past geological ages have had an origin 
independent of coral reefs, and were apparently laid 
down in relatively shallow seas. Many were alter- 
nately above water, with resultant sun-cracking, and 
submerged, with marks of wave action. On the Great 
Bahama Bank such conditions of deposition occur 
to-day. Waste of terrigenous origin is absent, and 
there are no coral reefs. Yet a white chalky mud 
known as drewite is being deposited. In the March 
number of Discovery, Mr. M. Black gives some account 
of a preliminary investigation of this deposit by an 
American expedition in which he took part. Needle- 
shaped crystals of aragonite and grains of calcium 
carbonate compose 90 per cent of drewite. The re- 
mainder is sponge spicules, tests of foraminifera, etc. 
Hard lumps among the soft ooze proved to be com- 
posed of crystalline calcite enclosing rather more 
foraminifera than ordinary drewite. This recalls the 
recrystallisation of ancient limestones known as 
pseudo -breccias. The second recrystallisation by 
which the whole mass, and not merely the lumps, be- 
come solid is still obscure, but it is probable that the 
cementation takes place when the aragonite needles 
are converted into calcite. This, however, would 
appear to take place only in the layers that are 
buried, since the aragonite is comparatively stable in 
contact with sea-water. Further investigations are 
promised. 

FC-Absorption Edge of Zinc. — In their communica- 
tion on “ The Fine Structiue of X-Kay Absorption 
Edges ”, in Natxjbe of Oct. 26, 1929, p. 652, Prof. 
D. Coster and M. Wolf remark that although they 
have had no difficulty in observing several secondary 
edges in the X-absorption spectra of copper, they were 
miable to observe fine structure in the case of zinc. 
Mr. Suekichi Kawata, of the Physical Institute, Kyoto 
Imperial University, informs us in a letter dated Jan, 
25 that he has obtained three secondary edges with zinc 
in the zincblende used as an analysing crystal employ- 
ing the method of Lindsay and others (G. A, Lindsay 
and G. D. Van Dyke, Phys. Rev., 28, 1926 ; J. C. Nuttal, 
Phys. Rev., 31, 1928). The energy differences relative 
to the main edge are (in v/R) 12-3, 8-0, and 3-3, which 
may be the right order of magnitude of the energies of 
Afiv, vj ^ii. III, s-nd Ml of zinc or the next higher element 
gallium respectively. The details of the photogram 
will not reproduce satisfactorily, but we submitted it 
to Prof. Coster, who writes : “I have seen the photo- 
graph of the K-absorption edge of zinc obtained with 
the zinc of zincblende as analysing crystal. It seems 
possible that Mr. Kawata has really got a fine structure 
of this edge. If this is true, the question which re- 
mains to be solved is, whether there is an essential 
difference between the intensity of this fine structure 
in the case of zinc and that of copper as was supposed 
in the letter of Coster and Wolf (Nature, Oct. 26, 
1929) or not. Experiments are in progress at Gronin- 
gen to try to settle this question,” 
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Capture of Electrons by a-Particles. — The first 
February number of the Physical Revieiv contains 
further details of the experiments of A. H. Barnes on 
the capture of electrons by a -particles. In a pre- 
liminary report published last year (see Nature, 
Sept. 7, 1929, voL 124, p. 389), it had been claimed that 
capture occurred only when the relative velocity of 
the electron and a-partiele was the same as the speed 
of an electron in one of the inner Bohr orbits of singly 
ionised helium, or when the two particles were 
relatively at rest. A similar result is now reported for 
the capture of two electrons to give a neutral atom of 
helimn, and the form of apparatus which has been 
used is described. This consists of an evacuated tube, 
holding an incandescent plate as a source of electrons, 
with a set of auxiliary electrodes to give the electrons 
any desired speed, and to determine their paths. To 
avoid contamination, the a-particles enter the tube 
through a thin glass window, and after passing 
through the cloud of electrons are sorted magnetically 
and detected by the method of scintillations, the zinc 
sulphide screens being set up either inside or outside 
the tube. The total number of scintillations which 
have been counted is more than 7 x 10^. Mr. Barnes’s 
results seem to show that electron capture takes place 
in less than 3 x sec. in a region where the electron 
density is probably not greater than per e.c. 

Prevention of Corrosion in Lead Buildings . — Bulletin 
6 and Technical Paper 8 of the Building Research 
branch of the Department of Scientific and Industrial 
Research (H.M. Stationery Office) deal with the above 
subject. They are dravm up by Mr. F. L. Brady and 
deal with the subject in a way likely to be of service to 
builders and architects. 

Mine Rescue Apparatus. — We have received Paper 
No. 47 of the Safety in Mines Research Board, which 
deals with a type of gas mask evolved by the Board 
on the basis of experiments by Dr. S. H. Katz (of the 
U.S. Bureau of Mines), •who has been working at 
Sheffield under a scheme of exchange of skilled in- 
vestigators, and Mr. C. S. W. Grice (London : H.M. 
Stationery Office, 9d. net). The mask is of the 
hopcalite type, employing a specially prepared mixture 
of manganese dioxide and copper oxide which converts 
carbon monoxide into carbon dioxide. The type of 
mask successfully used in the United States, known 
as the ‘Ail Service’ mask, has been improved so as to 
show appreciably less resistance to breathing, and the 
results are of importance not only to mine workers 
but also to firemen and other workers who are liable 
to encounter poisonous gases in the course of their 
occupation. 

Distillation under Low Pressure.— The extraction 
from solutions of solids which readily undergo chemi- 
cal change at high temperatures necessitates usually 
some form of vacuum-still. In the Chemiher-Zeitung 
of Feb. 19 will be fomid the description of a patent 
still which embodies some new features. In the usual 
type of still, the resistance to the flow of vapour caused 
by the pressure of a column of vapour above the liquid 
often presents difficulty in operating on an extensive 
scale ; moreover, the narrow cross-section and rather 
sharp angle of the outlet tube tend to increase the 
difficulty. These features are to a very great extent 
eliminated in the new design, in which the vapour is 
led from a wide tube near the surface of the boiling 
liquid to the condenser in such a way that very little 
of the condensed vapour flows back into the liquid. 
The evaporating vessel il made of special resistance 
glass, which gives better results than porcelain. The 
apparatus is supplied by the firm Greiner and Freid- 
richs of Stiitzerbach. 
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The Structun 

By Prof. W. L. 

"P|IJRINGr the last few years a number of silicate 
Ty structures have been analysed by means of 
X-rays in the Physical Laboratories of the University 
of Manchester. In the course of these investigations, 
we have found the atomic arrangement in the olivine, 
chondrodite, phenacite, pyroxene, and amphibole 
groups amongst the silicates of divalent metals, and 
in a number of aluminium silicates such as the forms 
of AiaSiO-j, staurolite, topaz (analysed also by Pauling), 
beryf, and the zeolite analcite. Other silicates ana- 
lysed are titanite, and benitoite containing titanium, 
danburite containing boron, zircon (analysed also by 
Vegard) and thortveitite. A group of workers has 
carried out these analyses, important contributions 
being made by Warren (pyroxenes and amphiboles), 
Zachariasen (titanite, thortveitite, benitoite), Naray 
(staurolite, cyanite), Taylor (forms of AlgSiOg and 
analcite), and West (chondrodite group). Warren 
has just rejDorted an analysis of the melitite group. 
In addition, Menzer has analysed the garnet group, 
and Jaeger the family of compounds to which 
ultramarine belongs. Preliminary observations have 
been published by Schiebold on the felspars, and by 
Mauguin on the composition of the micas. So much 
ground has been covered that it is possible to review 
the silicates as a class of compounds, though of course 
such a survey must be of a very preliminary character. 

Ill the following description, the silicates will be 
considered in the light of the new knowledge of their 
atomic arrangement. The conclusions arrived at often 
reflect well-known and widely accepted views of their 
nature, but the X-ray analysis has introduced a greater 
precision and many novel elements. 

The distinguishing feature of silicate structures 
may be described as their intermediate position 
between salts of acid radicals on one hand, and 
metallic oxides on the other. We may consider the 
way in which oxygen is associated in crystal struc- 
tures with the successive elements magnesium, alu- 
minium, silicon, phosphorus, sulphur, and chlorine. 
The last three form acid radicals (P04)3~, (SO^)^-, 
(0104)^“, and these self-contained groups (and also 
complicated groups such as (SaO^)^") combine with 
metallic ions to form salts. Silicon also forms self- 
contained groups such as (Si04)4-, (Sio07)®’, and more 
complicated forms, which may, if we choose, be con- 
sidered as acid radicals of the usual type. The novel 
feature is introduced by its additional power of form- 
ing silicon-oxygen complexes with indefinite extension 
in space. It is this feature which gives rise to the 
vast variety of silicates and explains the difficulty of 
assigning chemical formulse to them as if they were 
ordinary salts. 

The rdle played by silicon in the inorganic world 
has been compared to that played by carbon in the 
organic world, but there is an essential difference 
between them. In organic chemistry the great 
variety of compounds is due to the possibility of con- 
tinuing the link between carbon and carbon so as to 
form more and more complex groups. In the silicates, 
there often is a similar indefinitely extended linking, 
but it is always one in which an oxygen atom is inter- 
posed between two silicon atoms. The extended 
silicon-oxygen linking is a transition towards the 
ionic lattices which metals such as magnesium form 
with oxygen. The passage is the more gradual be- 
cause aluminium can replace silicon in a silicon- 
oxygen complex, and at the same time can replace a 
metal such as magnesium. Our very use of the term 
* Lecture delivered before the Mineralogical Society on Mar. 38. 
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j of Silicates.* 

Bragg, F.R.S. 

‘ silicate’, however, implies a separation of the silicon- 
oxygen groups in a somewhat arbitrary way from the 
rest of the structure and a consideration of them as 
acid radicals, and there is good reason for regard- 
ing the silicon-oxygen bond as essentially different 
from the polar bond in an ionic crystal of metal and 
oxygen. 

In all compounds hitherto analysed, silicon is found 
at the centre of a regular tetrahedral group of oxygen 
atoms. The oxygen atoms are about 2*6 A. apart, and 
the oxygen silicon distance is 1*6 A. These tetrahedral 
groups can link together by sharing an oxygen atom. 
In general, the lower the ratio of oxygen to silicon in 
a silicate, the greater is the extent to which this link- 
ing takes place. In this way, a range of structures is 
built up with a successive extension in space of the 
silicon -oxygen linking, represented at one end by the 
orthosilicates with independent groups (SiG.^)^", and 
at the other end by the forms of silica such as quartz 
wkich W. H. Bragg and Gibbs first showed to be a 
stxnicture of linked tetrahedra where every oxygen 
atom is shared by tw^o silicon atoms. 

We can distinguish the following forms of silicon- 
oxygen complex : 

(а) Orthosilicates. — Independent groups (8104)'^“. 

(б) Self-contained Groups. — These are formed bjr 
linking a finite number of tetrahedral groups. Ex- 
amples are (81207)®", (SijOg)®", (SqOig)®”, (SigOjg)^^". 
The latter three groups are formed by linking three, 
four, or six tetrahedral groups in a ring (the sixfold 
ring in beryl is a striking example). 

(c) Silicon-Oxygen Chains. — In the pyroxenes there 
is a simple chain of tetrahedral groups, each sharing 
an oxygen atom with its neighbours on either side, 
and thus leading to a composition represented by 
(SiOg)^". It is interesting to not© that this iinking 
found by Warren and the author was predicted 
shortly before by Machatschki. In the amphiboles 
two such chains are joined side by side by a further 
sharing of oxygen atoms or ‘ condensation ’, leading 
to a composition (SqOii)®". These chains in the pyr- 
oxenes and amphiboles (and probably other types of 
chain in other compounds) lie side by side. They are 
like acid radicals with indefinite extension in one di- 
mension, and are bound together by the metallic ions. 
They are parallel to the fibre direction in the fibrous 
forms which these compounds often assume. 

(d) Silicon-Oxygen Sheets. — If three oxygen atoms of 
each tetrahedral group are shared, the resulting ratio 
will be represented by (SigOg)^". No compounds of 
this tjqxe have yet been analysed, but it is in teres ting 
to note two features. The most direct way of linking- 
tetrahedral groups into sheets leads to an arrange- 
ment which has hexagonal symmetry, and the di- 
mensions of the network are precisely those of the- 
basal plane of mica (measured by Mauguin). It may 
be that such sheets will be found to form the basis of 
the scaly minerals, such as mica, chlorite, and talc, 
which have a marked basal cleavage and pseudo- 
hexagonal structure. 

(e) Three-dimensional Silicon-Oxygen Netivorks. — -If 
every oxygen of the tetrahedral groups is shared be- 
tween two silicon atoms, the structure will be silica, 
SiOg. Machatschki first pointed out that if a certain 
proportion of the silicon were replaced by aluminium, 
the result would be a silica-like arrangement of linked 
tetrahedra which had a total negative charge, and 
mto which in consequence metallic cations could be 
incorporated. This is the essential feature of ultra- 
marine and the zeolites, and according to Schiebold 
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of the felspars. In some zeolites the ratio of alumin- 
ium to silicon is quite low, so we have justification 
for describing these structures as having acid' radicals 
with endless extension in three dimensions. The 
bearing of this on the ease wdth which the water 
content is changed and metallic ions substituted 
in the zeolites without breaking down a crystal, is 
obvious. 

These silicon-oxygen complexes are bound together 
by metallic ions, which fit into the spaces between 
the large oxygen atoms. The way in which the 
cations are incorporated is very interesting. I 
first pointed out the prevalence in silicate structures 
of close-packed regular groups of oxygen atoms, as if 
many cations such as Be", Al'”, Mg", Fe", Ti* *" fitted 
into close-packed groups of four oxygen atoms at the 
corners of a tetrahedron, or six at the corners of an 
octahedron, with little distortion. Larger ions such 
as K’, Ca", Na‘ have often more oxygen atoms round 
them, and the group is distorted. This is natural, for 
while four or six spheres packed together assume a 
regular tetrahedral or octahedral form, eight spheres 
can be packed together more compactly by a less 
regular arrangement than that at the corners of a 
cube. In the next place, these metallic ions appear 
to be attracted to the oxygen atoms which have only 
one link to silicon. Oxygen atoms linked to two sili- 
con atoms have little external field, as if their valency 
were saturated. It is very likely, as Lowry has in- 
sisted, that we must regard the silicon-oxygen link as 
wholly or partly a homojDolar bond. Oxygen atoms 
with a single bond to silicon behave as if they had a 
single charge - e, those with a double bond as if they 
were imcharged. Another very important principle 
enters, which Pauling was the first to point out, in a 
general treatment of ionic compounds. The metallic 
atoms are so incorporated into the structure that 
there is a local balancing of electric charge between 
cations and the negatively charged oxygen atoms. 


These features are beautifully illustrated by models of 
silicate strii c tiires . 

West and myself, in a paper on the structure of 
certain silicates in 1927, directed attention to the 
importance of oxygen in silicate formulm. Oxygen 
atoms cannot be removed from the structure without 
breaking up the regular groups, and in most eases,, 
owing to their relatively large size, additional oxygen 
atoms cannot be incorporated in the unit cell. This 
applies hot only to the oxygen atoms which are linked 
to silicon, but also to additional ions O'', OH', F'" 
which are part of the structure, the latter ions taking 
up the same space as oxygen. On the other hand, Al 
can replace Si or Mg, Mg, Fe, and Mn are interchange- 
able, Ca can replace Na, and so forth, in the familiar 
way. Hence in giving the atomic composition of a 
silicate after a chemical analysis has been made, the 
relative numbers of the constituents must be so ex- 
pressed that the absolute number of oxygen atoms ia 
correct for that particular type of crystal. This im- 
mensely simplifies the problem of composition in such 
substances as the silicates where isomorphous re- 
placement is so frequent. Maiiguin’s work on the 
micas, Warren’s on the arnphiboles, and Berman’s 
study of the melitit© group, afford examples. The 
relatively large size of oxygen, and the constancy with 
which a distance of about 2*7 A. between oxygen 
centres appears in the silicate structures, make it 
convenient to think of the silicates as based on an 
oxygen framework which determines their dimen- 
sions, a fact of which considerable use was made in 
the earliest analyses. 

Although so little ground has been covered, we can 
begin to see the general lines on which this interesting 
class of inorganic compounds is based. The technique 
of X-ray analysis has reached a stage where the com- 
plexity of the structure is no barrier, for examples 
already worked out are as complex as any we are- 
likely to encounter. 


A Large Power Plant 

I N a paper read to the Institution of Electrical 
Engineers on Mar. 13, H. A. Humphrey, D. M, 
Buist, and J. W. Bansall gave a complete description 
of the new industrial power plant which has been 
erected by Imperial Chemical Industries, Ltd., for 
the factory at Billingham-on-Tees belonging to Syn- 
thetic Ammonia and Nitrates, Ltd. The conditions 
governing the design of this power plant differ from 
those relating to a public electricity supply station. 
The extension programme required nearly 7000 tons 
of steam per day for process purposes as well as 37,500 
kilowatts of electrical power. The quantity of steam 
required for process purposes is double that required 
to generate the electrical energy. Hence the boiler 
plant capacity had to be made three times as great 
as if electrical power only had been required. 

Chemical works have an almost constant load ; in 
technical language, their load factor is a hundred per 
cent and continuity of supply is of vital importance. 
A cessation of power would not only cause a loss of 
output, but would also upset the steady conditions of 
temperatures and pressures on which the satisfactory 
operation of the plant depends. The power plant, 
therefore, must have a sufficient stand-by plant and 
means for bringing that plant rapidly into operation. 
Everything has to be considered on the lines of ‘ safety 
first ’. As the output of the plant has to be as great 
as that of the largest electricity station in Great 
Britain, great attention was paid to securing economy 
in the generating costs. 

It was considered that 856° F. was the highest safe 
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at Billingham-on-Tees. 

temperature for ordinary steel superheaters, as a great 
deal has yet to be learned about ‘ creep ’ stresses at 
this temperature. Considerations of safety, therefore,, 
led the designers to adopt a maximum boiler pressure 
of 815 lb. per square inch. As high pressure boilers 
must have distilled water feed, and as only sixty per 
cent of the necessary supply could be obtained from 
the condensed steam, 2500 tons of water have to be 
distilled every day to add to the ‘ make up ’ feed. 

By passing the total amount of steam generated, 
including that required for process purposes, 23,800 
kilowatts are obtained. Two turbo-alternators, each 
of 12,500 kilowatts, provide the working units, and 
one is added as a reserve. It was stated that the 
estimated cost of the electric energy generated in the 
station is well below the cost of any electric generating 
station in the world depending on coal as fuel. This 
is attributed to the us© of the high pressure and high 
temperature steam. The primary turbines pass a 
greater quantity of steam than would be available in 
an ordinary power station. Owing to the locality, 
the coal is cheap, and there is an abundant supply of 
cooling water. The load factor also is the highest 
possible. 

An ingenious method of supplying the two boiler 
and pulveriser buildings is adopted. The raw coal 
is brought in by rail and dropped into underground 
bunkers, from which it is raised by hoists to overhead 
belt conveyors. It is thus carried to overhead steel 
bunkers in the pulveriser house, where it falls through 
chutes to the weighers and thence to the mill hoppers. 
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where it is pulverised. It is next carried to an over- 
head cyclone separator by an air stream driven by 
exhauster fans. From the cyclones the pulverised 
coal drops through rotary air locks to screw conveyors, 
wdiich distribute it to the f uel bunkers, of which there 
is one to each boiler. From these bunkers the powder 
passes through feeders driven by motors, the speed of 
w'-hich can be varied. Finally, it is picked up by the 
air stream from the primary air fans and fed to the 
burners. The air for combustion is supplied by forced 
draught fans after having been brought to a tem- 
perature of about 500° F. by preheaters. 

The main generating units consist of three 12,500 
kw. high pressure primary units and two 12,500 kw. 
intermediate pressure condensing turbines. The 
turbines run at 2400 revolutions per minute, and 
are direct- coupled to three phase alternators. This 
■station marks an important advance in the design of 
high temperature and high pressure power plants. 
It is the largest high pressure pulverised fuel plant in 
the world. 


University and Educational Intelligence. 

Manchester. — A Consultative Committee on Cancer 
Research consisting of representatives of the University 
and of the Manchester Committee on Cancer, including 
the Christie Hospital and the Radium Institute, has 
been established. The research work will be con- 
ducted in the University laboratories and will be 
directed and controlled by the Consultative Committee. 
Dr. C. C. Twort, who has been working nder uthe 
direction of the Manchester Committee on Cancer, 
has been appointed as director of the Department of 
Cancer Research. 

Oxford. — The Latin oration delivered on Mar. 19 
by the outgoing Senior Proctor, Mr. L. H. Dudley 
Buxton, of Exeter College, contained an appreciative 
reference to Prof. R. V. Southwell, who comes from 
Cambridge to succeed Dr. Frewen Jenkin as professor 
of engineering science ; and to Prof. R. Robinson, 
who takes the place of the late Prof. W. H. Perkin in 
the Waynfiete chair of chemistry. A tribute was paid 
to the skill of the latter in the by-paths of music and 
horticulture. Reference was made to the increasing 
pressure upon library space caused in part by the 
desire of natural science to “extend beyond the 
flaming boimdary walls of the universe It was to 
be hoped that the labours of the Commission, the 
appointment of which was made possible by the 
munificence of our cousins in Ameiica, would be able 
to solve the difficult question of library accommoda- 
tion. In view of the invasion of the seat of the Muses 
by factories, noisy motor traffic, and of the sky 
itself by aeroplanes and the smoke of furnaces, 
it was not wonderful that the Radcliffe Observer 
(Dr. Einox- Shaw) should have forsaken his post of 
observation for “ thirsty Africa ”, where the stars are 
still visible through a cloudless atmosphere. Finally, 
the proposed zoological garden for the delectation of 
the populace is not regarded by all with approval. 


The Royal Society of Medicine, 1 Wimpole Street, 
W.l, has accepted, as a trust, the sum of £1000 
presented by Mr. JSTorman Gamble for the purposes of 
providing a prize of £50 every fourth year for the best 
original work in otology carried out by any British 
subject, lay or medical, during the preceding four 
years, the balance of the fund to be used for the pur- 
pose of awarding grants in aid of research work in 
otology. Applications for the prize and for grants in 
aid must be received by the secretary of the Society 
not later than Sept. 30 next. 
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Historic Natural Events. 

Mar. 29 - 31 , 1901 . SnowsJ'orms. — During the passage 
of a deep barometric depression across Ireland and 
Scotland, heavy snow fell in North Wales, Scotland, 
and the north of England, mainly on Mar. 29. In 
some places the depth of snow was three feet on 
level ground, and it was piled by the wind in great 
drifts, especially on the Snowdon Range. 

Mar. 30 , 1912 . Antarctic Blizzard. — ^After reaching 
the south pole on Jan. 17, Scott met with calms and 
light winds with powdery snow which formed a great 
hindrance to travel. Finally, on Mar. 20, a blizzard 
set in, so thick and violent that his party could not 
leave their tent. A gale from west-south-west and 
south-west continued for at least ten days, and was 
still blowing when Scott made the last entry in his 
diary on Mar. 30. Every day the party had been 
ready to start for the depot, only eleven miles away, 
which would have saved them, but the air was full of 
whirling drift, and travel was impossible. 

Mar. 30 , 1924 . Floods. — The end of March and the 
beginning of April were marked by heavy rain and 
extensive floods in Europe, which were accentuated by 
a sudden thaw following a heavy snowfall. In Roland 
at the end of March the Vistula stood 27 feet above its 
normal level, a height said not to have been recorded 
since 1570, and there was much damage and suffering. 
In J utland a newly built dam burst, and in Spain and 
Portugal the rivers overflowed their banks ; Seville 
was flooded and many persons were drowned. There 
were extensive landslides in Granada and northern 
Italy, and in Switzerland traffic was impeded by the 
heavy falls of snow which blocked the passes. 

April I, 1427 . Heavy Rain. — It is recorded in 
Fabyan’s “ Chronicles ” that “ This yere was un- 
I reasonable of Wederynge, for it reyened mosii con- 
tynually from Ester to Myghelmasse, where through 
hay and come was greatly hyndered”. 

April I, 1917 . Great Snowstorm. — On the afternoon 
and evening of April 1 , which was Palm Sunday, heavy 
snow fell in western Ireland, especially in East Clare, 
By 5.30 P.M. it was nine inches deep on the roads 
about Broadford, and on the morning of April 2 all the 
roada were blocked by snow-drifts several feet deep. 
More snow fell on April 3, and the roads were not freed 
until the following day. On the night of April I , there 
was an intense frost, and two men riding home over 
a mountain pass were killed by the cold. 

April I, 1922 . Landslide. — Heavy rains in Switzer- 
land at the beginning of the month caused a serious 
landslide near Le Bouveret (Valais), in the Rhone 
valley. The village of Les Evouettes was partially 
buried. Floods were afterwards reported from all 
parts of the country and also in the Rhone valley in 
France; at Lyons the lower part of the town was 
mider water. There was a considerable amount of 
minor damage by avalanche and landslide throughout 
the month, owing to the continued rainfall. 

April 2 - 3 , 1909 . Heavy Rain.— With depressions in 
the Atlantic and Mediterranean, heavy rain fell over 
the greater part of Ireland. The average rainfall in 
the two days over the whole island was 1-69 in., 
corresponding with a total precipitation of 3558 
million tons, or 797,000 million gallons of water. The 
heaviest falls occurred in the south and south-w^est, 
where several places received more than five inches. 

Aprils, 1901 . Blood-rain Plant. During March and 
April the large evaporation tank at the former head- 
quarters of the British Rainfall Organization in 
Camden Square was invaded by a microscoxhcal 
water-plant, which on April 3 was identified by Mr. 
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V. H. Blackman as Sphcerella pluvialis, the ‘ blood- 
rain plant k The water assumed a deep crimson tint, 
and resembled a pool of blood. This organism is 
usually found in small pools, the water of which is 
occasionally carried up into the air by small whirl- 
winds and afterwards falls as ' blood rain 

April 4, 1901. Phosphorescent Sea. — ^At 8.30 p.m., 
in the Persian Gulf, the officers of the s.s. Kilwa saw 
the sea instantly covered with faint moving phosphor- 
escent light, not visible continuously as in ordinary 
phosphorescent displays, but the sea appeared like a 
field of corn rippling under a fresh breeze. In a few 
minutes the ripples grew more regular in direction and 
appearance, coming from south-south -east, and as each 
ripple of light reached the ship, phosphorescent 
‘ droppings ’ appeared close to the ship, the water 
having the appearance of the starry heavens, or as if 
large handfuls of small pebbles had been thrown into 
a lake of phosphorus. The ripples were very regular, 
at half-second intervals. After a few minutes, the 
ship passed the centre of the display and the ripples 
came from north-north- west. Their apparent speed 
was about 60 miles a minute ; they were ripples of 
light only, there being no movement of the water. 

April 4, 1905. Great Indian Earthquake. — The 

Kangra earthquake originated in the north-eastern 
Himalayas, the meizoseismal area including Kangra 
and Dharmsala, where more than 18,000 persons were 
killed. The disturbed area is one of the largest known, 
being little short of two million square miles. The 
depth of the focus was estimated to lie between 12 
and 21 miles. The earthquake was imusual in one 
respect. There were no dislocations visible on the 
surface, but a new line of levels carried out through a 
secondary epicentre at a distance of 120 miles from 
Kangra showed that the district, including Dehra Dun, 
had risen about 5 inches. 

April 5, 1926. Record Rainfall in California. — At 
Opid’s Camp, on the west front of the San Gabriel 
range, a rainfall of 1-02 in. was registered in one 
minute. The weather station at this place is equipped 
with a weighing raingauge, which makes an auto- 
matic record. A second gauge of the same pattern 
had been installed temporarily alongside the regular 
gauge, and the two gauges showed the same reading. 


Societies and Academies. 

London. 

Geological Society, Feb. 26. — S. E. Hollingworth : 
The glaciation of western Edeiiside and adjoining 
areas, and the drumlins of Edenside and the Solway 
basin. In the lowland areas the threefold sequence of 
Early Scottish, Lake District-Edenside, and late 
Scottish glaciations is recognised. Almost the whole 
of the deposits are referable to the maximum of the 
second or main glaciation. A great flood of ice 
travelled anti-clockwise aromid the northern end of 
the Lake District — -first northwards towards the 
Solway, and then westwards and south-westwards into 
the Irish Sea Basin ; it was joined en route by ice 
from the Lake District valleys. Some twenty stages 
in the retreat from the Eden back to the valley -glacier 
stage are recognised. The ice-fronts were, during the 
retreat, parallel to the trend of the drumlins over 
extensive areas. This unexpected result led to the 
study of the drumlins of the much wider area, embrac- 
ing all Edenside and the Solway Basin, from which it 
appears that the drumlins were formed at the maxi- 
mum of the Main or Lake District-Edenside glaciation 
and not— as has been frequently claimed for other 
areas— at a late stage. 
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Physical Society, Feb. 28.— C. N. H. Lock: The 
equations of motion of a viscous fluid in tensor 
notation. An outline of the tensor calculus for 
three dimensions is given, and an attempt is 
made to develop the theory of the motion of a 
fluid, by tensor methods, as far as the general 
equations of viscous flow. — W, L. Watton : xA new 
type of Dewar flask, for use as a calorimeter. The 
water equivalent of a new type of Dewar flask, of 
which the inside is of copper, has been measured at 
laboratory temperatiues, and found to be more 
constant than the usual type. — R. 0. Cherry : Field 
intensity measurements around some xAustralian 
broadcast stations. x4 simple loop, condenser, and 
valve voltmeter circuit has been employed and careful 
^ tests show that this method is available for the 
measurements of intensities as low as 1 millivolt/ 
metre. The field strength contours of three broad- 
cast stations have been determined. From these the 
following conclusions have been drawn : (i) Very 

rapid attenuation of the signal is caused by xAustralian 
forest areas ; this curtails enormously the areas for 
which a satisfactory service is provided, (ii) The 
effective conductivity of the various types of ground 
surface met with varies from 4 x 10"^^ to 0*07 x 10”^^ 
e.m.u., according to the number of trees in the areas 
covered, (hi) The use of a longer wave-length gives 
a marked increase of intensity at distant points beyond 
forest areas, (iv) For daylight transmission over 
sea water up to a distance of 85 miles, after the applica- 
tion of curvature-corrections to the intensity, Sornnier- 
feld’s formula is correct, to within the limits of experi- 
mental error, (v) The efficiency of radiation of the 
three aerials examined ranges from 48 per cent to 
60 per cent. Atmospherics and other disturbances 
are less prevalent in Victoria than in Europe or 
America. 

Institute of Metals (xAanual Meeting), Mar. 13. — D. 
Hanson, S. L. Archbutt, and Grace W. Ford : Investiga- 
tion of the effects of impurities on copper. Part 6. The 
effect of phosphorus on copper. Phosphorus removes 
oxygen from copper and improves its casting pro- 
perties. Small amounts of oxygen can be found 
together with phosphorus in copper, depending on the 
amount of phosphorus present. Removal of oxygen 
by phosphorus improves the cold -working qualities 
of copper. Copper containing up to 0*95-1 '2 per 
cent phosphorus can be hot-rolled, and up to 0 *79-0 *95 
per cent cold -rolled from cast billet. Phosphorus 
improves all mechanical properties of copper studied, 
and raises the softening temperature of cold- 
worked material. It is seriously detrimental to 
electrical conductivity. The wrought alloys of higher 
phosphorus content exhibit a small amount of age- 
hardening after suitable heat -treatment. — R. Genders : 
The aluminium-brasses. Over certain ranges of com- 
position, the presence of aluminium in brass has a 
beneficial infiuence in several directions, especially as 
regards resistance to corrosion and to oxidation at 
high temperatures. The composition of the alloys can 
be adjusted to give a wide range of mechanical 
properties.' — C. F. Elam : The difiusion of zinc in 
copper crystals. This only takes place to a limited 
extent at high temperatures. When a jS -brass crystal 
was heated in zinc vapour, a layer of 7-brass was 
deposited which was also a crystal. The relationship 
between the two crystals was found to be sometimes 
parallel growth and sometimes a twin. — -L. Davies and 
L. Wright : Protective value of some electro-deposited 
coatings. Specimens of steel, brass, phosphor-bronze, 
and copper were plated with cadmium, zinc, nickel, 
and chromium, of thicknesses 6*0001 in., 0*0005 in., 
0*001 in., and 0*002 in., and exposed to corrosion 
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sprays of salt and sulphuric acid. Cadmium afforded 
better protection than zinc against the sulphuric acid 
spray. Against the salt spray, the thinnest deposits 
of zinc gave better protection than the corresponding 
cadmium deposits. In general, for equal thicknesses 
of zinc and cadmium, the intrinsic protection afforded 
by the zinc more than compensates for its higher 
solution potential. Chromium deposits afforded no 
protection whatever to steel, but very good protection 
was afforded to the non-ferrous basis metals. A 
deposit of 0*002 in. nickel is necessary to give any 
degree of permanent protection to steel. For general 
purposes, nickel deposits are most suitable, but no 
deposit can be recommended unless the service con- 
ditions are known. — R. Lancaster and J. G. Berry: 
A note on zinc-base die-easting alloys. Small quan- 
tities of magnesium added to a zinc-base alloy, 
hardened with copper and aluminium, causes a 
variation in the physical properties, and a distinct 
change in the crystalline structure.— Bernard P. 
Haigh and Brinley Jones : Atmospheric action in 
relation to fatigue in lead. An oil-bath round the 
test-piece, or even a water-bath, greatly delays 
fatigue in lead, and a thin layer of grease delays 
fatigue appreciably. A bath of acetic acid appears to 
eliminate fatigue in lead, although a thin film of the 
same acid does not do so. The fatigue fracture of 
lead is intercrystalline only romid the margin. It 
appears that oxygen diffuses through lead subject to 
cyclic stress ; and that, at an appreciable depth below 
the surface, it provokes a conjoint chemical and 
mechanical action that leads to fatigue cracking. — 
W« R. D. Jones: A note on metallic magnesium. 
Redistilled magnesium of 99*99 per cent magnesium 
is obtainable at such a reasonable |)rice, in view of its 
purity, that it can be used in metallographic researches. 

Edinbuegh. 

Royal Society, Mar. 3. — W. N. Me Clean : River 
flows of the JSTess Basin. After explaining briefly the 
need for flow measurements and for continuous records 
of water levels on our river systems, the author points 
out the peculiar value of the ISTess Basin for naviga- 
tion, fishing, water supply, and water power. The 
measurements described form the basis of the 
quarterly reports giving the daily rainfall, water level, 
and flow of the rivers of the Ness Basin. (See Natuee, 
Mar. 1, p. 334.) — Gertrude Lilian Elies and Cecil | 
Edgar Tilley : Metamorphism in relation to structure 
ill the Scottish Highlands. The tectonic structure of 
the Dalradian sediments of the south-west and central 
Highlands is considered in detail in relation to the 
regional metamorphism which these rocks display. A 
zonal metamorphic map of the greater part of the area 
has been made. The fundamental large-scale folding 
of the type postulated by E. B. Bailey is confirmed, but 
a diflerent structural interpretation of the Loch Awe 
region is suggested. The identity of the Ardrishaig 
and Ben Lawers schists as seen in the critical area in 
the vicinity of Dalmally is upheld and the rocks of the 
Loch Awe basin are considered as a continuation of 
the rock sequence of the Cowai area. A table of 
correlations of the rocks of the several districts (Islay, 
Ballachulish, Loch Awe, Loch Tay, etc.) is given, the 
stratigraphical sequence as developed beginning with 
the Eilde Flags. Individual correlations include : 

Islay Lime- =BaUachulish =Ta 5 P^alH^^ == Blair Athpll 
stone and Limestone Limestone Series 

B 1 a c k and Slates and 

Schists Schists 

and the identity of the well-known boulder beds of 
Portaskaig, Loch na Cille, and Sehiehallion. The 
metamorphism is regarded as developing in an original 
Dalradian geosyncline : a depth metamorpMsm in | 
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which temperature and the stress necessarily incident 
upon increase of temperature have been the prime 
factors. The development of large-scale recumbent 
folding during this process has led to inversion of the 
metamorphic zones over wide areas. 

Paeis. 

Academy of Sciences, Feb. 17. — A. Buhl : The 
planification of families of analytical surfaces. — 
Marcel Brelot : The equationAw =c(x, y)u{x^ y)(c>0), 
— Michel Fekete : The changes of sign of a function 
in a given interval. — Basile Demtehenko : A mixed 
problem. — Vladimir Bernstein : Integral fimctions 
and Dirichlet’s series. — Paul Levy ; Some inequalities 
relating to integral fimctions. — L. Pirot: The deter- 
mination of the astronomical positions in view of the 
study of the deviation from the vertical in the 
peninsula of Brittany. — Luis Rodes : The diurnal and 
annual periods in the distribution of 1944 earth- 
quakes recorded by the same seismograph. The 
analyses show that changes of temperature due to 
the sun, though slight, are an important factor in 
the production of earthquakes. — D. Chalonge and 
Ny Tsi Ze : The continuous spectra of hydrogen 
connected with the Balmer and Paschen series. — 
G. Dejardin and R. Ricard : The structure of the first 
spark spectrum of mercury (Hg II). — Perreu : The 
limiting heat of solution of sodium hyposulphite and of 
hydrated magnesium sulphate. — Armel Sevault : The 
special aluminium bronzes with zinc, silicon, and 
antimony. Tables are given showing the influence 
of zinc and of silicon on the hardness of aluminimn. 
bronzes. — Ch. Bedel : Compact fused silicon and the 
density of this element. Accurate density measure- 
ments on samples of silicon prepared in various ways 
showed that crystallised silicon and fused silicon have 
the same density, 2*33, provided that the fused 
silicon, which is liable to contain some small cavities, 
is powdered before taking its density. — Georges Laude: 
New syntheses of cyanic acid and urea by oxidation 
of carbon and its derivatives in the presence of 
ammonia. The oxidation of numerous organic com- 
pounds was effected by a solution of potassium 
permanganate in the presence of concentrated 
ammonia. In every case the production of a cyanate 
was proved : this included even sugar carbon.-— 
Deluchat : A class of benzene glycols. A description 
of the preparation and properties of glycols of the 
type C^H 4 (CH . OH . R) 2 , in which R was methyl, 
ethyl, propyl or benzyl. — R. Cornubert : The possible 
existence of several dibenzylidene-cyclo-pentanones. 
— Marcel Godchot and Max Mousseron : The hydro- 
genation of octohydrophenazine. — Ch. Brioux and 
Edg. Jouis : The neutralising action of hydraulic 
lime silicates on the soil. — Cannon : The sympathetic 
system as an agent of stability of the organism. 
After removal of the two sympathetic trimks, the 
animals (dog, eat, ape) lived in the laboratory several 
months. The basal metabolism was unchanged and 
the reproductive functions remained intact. Tem- 
perature control was affected and resistance to heat 
and cold was reduced. The other changes produced 
were such that the aninials if set free could not long 
maintain their normal existence.— -F. Rathery, R. 
Koubilsky and Mile. Yvonne Laurent : The glycsemic re- 
charge of the liver.- — Philippe Fabre : The law of neuro- 
muscular stimulation by short electric discharges 
in man. — A. Leulier and L. Revo! : The localisation of 
virtual adrenaline.— G. Mouriquand, A. Leulier and 
P. Sedaliian : The arrest of the diphtheric intoxica- 
tion by the placenta. The experiments described 
show that in the guinea-pig the placenta arrests the 
diphtheric toxin, or at least, the phenomena of 
intoxication to which it gives rise, especially so far 
as the suprarenal capsules are concernecL 
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Official Publications Received. 

British, 

Publications of the South African Institute for Medical Xlesearch. 
No. 24 : A Comparative Study of the Aptitude of the Higher Animal 
Organism to acquire Immunity throughout the Vital Cycle, and; the 
relation of this Aptitude to Hereditary Tran.smission. By Dr. E, 
Grasset. Pp. 171-190. No. 25 : Plague Studies, i. Bacteriophage in 
the Prophylaxis and Treatment of Experimental Plague ; ii. Microbic 
Dissociation of B. pestis and its Importance in connection -with the 
Preparation of Plague Vaccine and Serum ; iii. A Veld Bodent Epizootic 
due to a Pastewrella other than Fasteurella (Bacillus) By Dr. J. 

H. Harvey Firie. Pp. 101-230. (Johannesburgh.) 

Air Ministry : Aeronautical Besearch Committee. Reports and 
Memoranda. No. 1209 (Ae. 415): Pull Scale Maximum Lift Coefficient of 
B.A.P. 28 Section Wing. By E. T. Jones and K. W. Clark. (T. 2815.) Pp. 
2-1-2 plates. M. net. No. 1270 (Ae. 416): The Pull Scale Determination 
of the Lateral Resistance Derivatives of the Bristol Fighter Aeroplane. 
Part 3 : The Determination of the Rate of Roll Derivatives. By B. T. 
Jones. (T. 2S2f) Pp. 7 -ft plates. M.. net. No. 1272 (Ae. 418): Wind 
Tunnel Tests with High Tip Speed Airscrews ; Experimental Investiga- 
tion of Blade Twist under Load. By Dr. G. P. Douglas, W. G. A. 
Perring and R. A. Pairthorne. (T. 2803.) Pp. 7-f 2 plates. 6d. net. No. 
1271 (Ae. 417) : Investigation of the Boundary Layers and the Drags of 
two Streamline Bodies. (T. 2832.) Pp. 19-1-11 plates. Is. 3d. net. No. 
1273 (Ae.t419) : Experiments on an Ape Aeroplane fitted with Pilot Planes. 
By S. Scott-Hail. (T. 2814.) Pp. 5-1-8 plates. 9d. net. (London: H.M. 
Stationery Office.) 

The Journal of the Astronomical Society of South Africa, Edited by 
Dr. H. Spencer Jones. Vol. 2, No. 4, January. Pp. 141-212. (Cape 
Town.) 2s. 

Ministry of Health : Advisory Committee on the Definition of Drugs 
for the Purposes of Medical Benefit. First Report. Pp. 6. Second 
Report. Pp. . 9. (London : Ministry of Health.) 

Publications of the Safety in Mines Research Board. Vol. 4, 1928. 
Reports and Papers relating to Research with Coal Dust, Firedamp and 
other Sources of Danger in Coal Mines. Pp. 10. (London : H.M. 
Stationery Office.) 2d. net. 

The Institution of Mechanical Engineers. Annual Report of the 
Council for the Year 1929. Pp. 40. (Loudon.) 

University of Leeds. Twenty-fifth Report, 1928-29. Pp. 165. Publica- 
tions and Abstracts of Theses by Members of the University during 
Session 1928-29. Pp. 40. (Leeds.) 

The National Institute of Industrial Psychology. Studies in Vocational 
Guidance, Report 3: Tests of Mechanical Ability. By F. M. Earle, A. 
Macrae, and other Members of the Institute’s Staff. Pp. 42. (London.) 
3s. 6d. 

The Proceedings of the Physical Society. Vol. 42, Part 2, No. 232, 
February 15. Pp. viii 4- 43-151. (London.) 7.s. net. 

Journal of the Society for the Preservation of the Fauna of the Empire. 
New Series, Fart 10. Pp. 53. (Hertford : Stephen Austin and Sons, 
Ltd.) ^ Is. 6d. 

Ministry of Agriculture and Fisheries. Marketing Leaflet No. 16: The 
Pig Industry in England and Wales. Interim Report by the Pig Industry 
Council. Pp. 9. (London : Ministry of Agriculture and Fisheries.) 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Compiled by the Building Besearch Station and published in 
conjunction with the Institute of Builders. Vol. 3 (New Series), No. 1, 
January. Abstracts Nos. 1-241. Pp. ii-{-35. (London: H.M, Stationery 
Office.) 9d. net. 

Journal of the Indian Institute of Science. Vol. 13A, Part 1 : Some 
peculiar Lowlying Soils of Central Travancore. By T. R. Narayana 
Pillai and V. Subrahmanyan. Pp. 10. (Bangalore.) 12 annas. 

Biological Reviews and Biological Proceedings of the Cambridge 
Philosophical Society. Edited by H. Munro Fox. Vol. 5, No. 1, 
January. Pp. 90. (Cambridge : At the University Press.) 125. 6d. net. 

Publications of the Dominion Observatory, Ottawa. Vol. 10 : Biblio- 
graphy of Seismology. No. 2: April, May, June, 1929. By Ernest A. 
Hodgson. Pp. 19-34, 25 cents. No. 3 : July, August, September, 1929. 

By Ernest A. Hodgson. Pp, 35-47. 25 cents. (Ottawa : F. A. Acland.) 

Air Ministry : Aeronautical Research Committee. Reports and Memo- 
randa. No. 1267 (Ae. 413) : Reduction of Drag of Radial Engines by the 
Attachment of Rings of Aerofoil Section, including Interference Experi- 
ments of an Allied Natjire, with some Further Applications. By 
H. G. H. Townend. (T. 2819.) Pp. 77-f29 plates. (London: H.M. 
Stationery Office.) 45. net. 

Ministry of Agriculture and Fisheries. Reports on Salmon and Fresh- 
water Fisheries for the Years 1925, 1926, 1927 and 1928. Pp. 138. 
(London : H.M. Stationery Office.) 75. net. 

Journal of the Royal Statistical Society. Vol. 93, Part 1. Pp. 184-f 
xii. (London.) 75. 6d. 

Proceedings of the Royal Society of Edinburgh, Session 1929-1930. 
Vol. 50, Part 1, No. 1 : Variations of the Rest Metabolism of the Rat in 
relation to the Sex Cycle. By Dr. A. C. Fraser and Dr. B. P. Wiesner. 
Pp. 7. 9d. Vol. 50, Part 1, No. 2 : Further Invariant Theory of two 

Quadratics in n Variables. By H, W. Turnbull and J. Williamson. Pp. 
8-25. l5. 6d. Vol. 50, Part 1, No. 3 : Some Observations on the Thymus 
Gland in the Fowl. By A, W. Greenwood. Pp. 26-37. Is. (Edinburgh : 
Robert Grant and Son ; London : Williams and Norgate, Ltd.) 

The Scientific Proceedings of the Royal Dublin Society. Vol. 19 (N.S.), 
No. 33 : Study of the Polysaccharides. Part 1 : Inulin and Inulan. By 
J. Reilly and P. P. Donovan. Pp, 409-414. (Dublin: Hodges, Figgis and 
Go. ; London : Williams and Norgate, Ltd.) 6d. 

Journal of the Chemical Society. February. Pp. iil-f 185-321 -fviii. 
(London.) 

The National Institute of Industrial Psychology. Annual Report and 
Statement of Accounts for the Year ended December 31st, 1929. Pp. 31. 
(London.) 

University of London : University College. Report of the University 
College Committee (February 1929-February 1930), with Financial State- 
ments (for the Session 1928-29), and other Documents, for. Presentation 
to the Senate. Pp. 126. (London.) 
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I Ceylon Journal of Science. Section xi: Botany. Annals of the Royal 
Botanic Gardena, Peradeniya. Edited by A. H. G. Alston. Vol. 11, 
Part 3, January 30th. Pp. 213-305 -f plates 25-44. (Peradeniya : Depart- 
: ment of Agriculture ; London : Dulau and Co., Ltd.) 3 rupees. 

British Research Association for the Woollen and Worsted Industries. 
Report of the Council, 1929-;i0. Pp. 50. (Leeds.) 

The Agricultural Department, Madras. Bulletin No. 07 : Results of 
Demonstrations of Agricultural Impro\'emerits in the Madras Circle 
carried out in 1924-1927, Compiled by Rao Bahadur D. Anaiida Rao. Pp. 
ii4-S9. 8 annas. Bulletin No. 98: Pepper Coltivatiori on the IVest 
Coast. By M. Govinda Kidavu and P. A, Venkateswaran. Pp. 10. 
2 annas. Bulletin No. 99 : Results of Experiments at Samalkota on 
Intermediate Season Cropping. Pp. 1*2. 2 annas. (Madras : Government 
Press.) 

Foreign. 

Report of the Secretary of the Smithsonian Institution for the Year 
ending June 30, 1929. (Publication 3031.) Pp. vii-{-144. (IVashington, 
D.C. : Government Frintiiig Office.) 

^ Library of Congress. Report of the Librarian of Congress for the Fiscal 
Year ending June 30, 1929. Pp. xvi-|-369, (Washington, D.C. : Govern- 
ment Printing Office.) 

Year-Book of the International Hydrographic Bureau, Monaco, 1930. 
Pp. 178. (Monaco.) 

Report of the Director of the Institute for Biological Research, 1928- 
1929. Pp, 15. (Baltimore, Md. : Johns Hopkins University.) 

United States Department of Agriculture : Weather Bureau. Monthly 
Weather Review, Supplement No. 33 : Climate of Mexico. By John L. 
Page. (W.B. No. 999.) Fp. 30. (W’ashington, D.C, : Government Print- 
ing Office.) 15 cents. 

instituts scientifiques de Buitenzorg: “ ’s Lands Plantentuin 
Treubia : reciieil de travaux zoologiques, hydrobiologiqties et oceaiio- 
gTaphiqiies. Vol. 7, Suppl., Livraisori 4, Decern bre 1929. Pp. 149-164. 
(Buitenzorg: x\rchif)el Drukkerij.) 2.50 f. 

The Boston Society of Natural History, 1830-1930. Edited by Capt. 
Percy R. Creed. Pp. xii-f-ll7. (Boston, Mass.) 

Proceedings of the United States National Museum. Vol. 76, Art. 24: 
A Systematic Classification for the Birds of the World. By Alexander 
Wetmore. (No. 2821.) Pp. 8. Vol. 76, Art. 25: New Species of 
Ichneumon-Flies and Taxonomic Notes. By R. A. Cushman. (No. 
2822.) Pp. 18. (Washington, D.C. : Government Printing Office.) 

United States Department of Commerce : Coast and Geodetic Survey. 
Special Publication No. 158: Bilby Steel Tower for Triangulation. By 
Jasper S. Bilby. Pp. v-1-23. (Washington, D.C. : Government Printing 
Office.) 15 cents. 

United States Department of Agriculture. Technical Bulletin No. 
147 : The Habits and Economic Importance of Alligators. By Reming- 
ton Kellogg. Pp. 36. 10 cents. Technical Bulletin No. 161 : Life 

History, Habits and Control of the Mormon Cricket. By Frank T. 
Cowan. Pp. 28. 10 cents. (Washington, D.C. : Government Printing 
Office.) 

University of Illinois Engineering Experiment Station, Bulletin No. 
198 : Results of Tests on Sewage Treatment. By Prof. Harold E. 
Babbitt and Harry B. Schlenz. Pp. 98. 55 cents. Bulletin No. 199 : 
The Measurement of Air Quantities and Energy Losses in Mine Entries. 
Part 4 : Investigations in Timbered Entries. By Cloyde M. Smith. 
Pp. 50. 30 cents. Bulletin No. 200: Investigation of Endurance of 
Bond Strength of various Clays in Moulding Sands. By Carl H. Casberg 
and William H. Spencer. Pp. 28. 16 cents. Bulletin No. 201 : Acid 
Resisting Cover Enamels for Sheet Iron. By Prof, Andrew 1. Andrew^s. 
Pp. 46. 25 cents. (Urbana, 111.) 

Smithsonian Institution. Publication 2995 : Mammalogy and the 
Smithsonian Institution. By Gerrit S. Miller, Jr. (From the Smith- 
sonian Report for 1928.) Pp. 391-411 -f 3 plates. Publication 2996 : The 
Controversy over Human “Missing Links”. By Gerrit S. Miller, Jr. 
(From the Smithsonian Report for 1928.) Pp. 413-465 + 5 plates. 
(Washington, D.C. ; Government Printing Office.) 

Suomalaisen Elain- ja Kasvitieteellisen Seuran Vanamoii Julkaisuja. 
Osa 10, No. 1 : Uber Entwicklung und Vererbung (eine theoretische 
Studie). Von Gunnar Ekman. Fp. 141. (Helsinki.) 

The Science Reports of the Tohoku Imperial University, Sendai, Japan. 
Third Series (Mineralogy, Petrology, Economic Geology), Vol. 3, No. 3. 
Pp. 161-270. (Tokyo and Sendai ; Maruzen Co., Ltd.) 2.00 yen. 

Japanese Journal of Mathematics : Transactions and Abstracts. Vol. 
6, No. 3. Pp. ii-f 251-31S-f 8. (Tokyo : National Research Council of 
Japan.) 

Proceedings of the Imperial Academy. Vol. 5, No. 10, December 1929. 
Pp. xxiii-xxvi-f 443-486. (Tokyo.) 

Collection des travaux chimiques de Tcheeoslovaquie. Redigee et 
publiee par E. Voto5ek et J. Heyrovsky. Annee 2, No. 2, Fevrier. Pp. 
63-112. (Prague : Regia Societas Scientiarum Bohemiea.) 

Journal of the Faculty of Science, Imperial University of Tokyo. 
Section 1 : Geology, Mineralogy, Geography, Seismology. Vol. 2, Part 9 : 
Mollusean Fossils from Karafto. By Matajiro Yokoyama. Pp. 369-89S-f- 
plates 71-76. 1.10 yen. Vol. 3, Part 1 : The Iwatsuki-Seisrnic Zone as a 
Factor of the Habitual Tokyo Earthquake. By Dr. Bundjiro Koto. Pp. 
vi-|-28-i-4 plates. 1.00 yen. (Tokyo : Maruzen Co., Ltd.) 

Carnegie Institution of Washington. Annual Report of the Director 
of the Department of Terrestrial Magnetism. (Reprinted from Tear 
Book No. 28, for the Year 1928-29.) Pp. 209-276. (Washington, D.C.) 

Bulletin of the National Research Council. No. 73: A Survey of the 
Law concerning Dead Human Bodies. By George H. Weinmann. Issued 
under the Auspices of the Committee on Medicolegal Problems. Pp. 
199. 2 dollars. No. 74 : Report of the Conference on Midwestern Archeo- 
logy, held in St. Louis, Missouri, May 18, 1929 ; including a Report of 
an Open Meeting of the Committee, held May 17, 1929. Pp. 120. 1.25 

dollars. (Washington, D.C. : National Academy of Sciences.) 

Proceedings of tilie Academy of Natural Sciences of Philadelphia, Vol. 
81. A Mississippian Fauna collected by Miss Eleanor T. Long from 
Windsor, Nova Scotia. By W. A. Bell. Pp. 617-625 -f plates 22-23. A 
new Kingfisher from Bast Africa : First Preliminary Paper on the Birds 
collected during the Gray African Expedition, 1929. By W. Wedgwood 
Bowen. Pp. 627-631. (Philadelphia.) 
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Reprint and Circular Series ot’ the National Research Council. No. 90: 
Enzyme Catalysts. Seventh Report of the Committee on Contact Cata- 
lysis, National Research Council. By E. F. Armstrong and T. P. Hil- 
ditcli, Pp. 15. 25 cents. No. 91 : Doctorates conferred in the Sciences 
by American Universities, 192S-1929. Compiled by Callie Hull and Clarence 
J. West. Pp. 46. 50 cents. CWashingtoii, D.C. ; National Academy of 

Sciences.) : 

United States Department of Commerce : Bureau of Standards. Bureau 
of Standards Journal of Research. Vol. 3, No. 6, December 1929. Pp. 
829-1052. (Washington, D.C. : Government Printing Office.) 

U.S. Department of Commerce : Coast and Geodetic Survey. Annual 
Report of the Director, United States Coast and Geodetic Survey to the 
Secretary of Commerce for the Fiscal Year ended June 30, 1929. Pp. iii-f 
41 + 17 plates. 15 cents. Serial No. 452: Results of Observations made 
at the United States Coast and Geodetic Survey Magnetic Observatory 
near Honolulu, Hawaii, in 1923 and 1924. By W. N. McFarland. Pp. ii-j- 
108. 30 cents. (Washington, D.C. : Government Printing Office.) 


Catalogues. 

B.D.H. Vitamin Products: their Composition and Uses. Pp. 4. 
(London : The British Drug Houses, lAd.) 

Catalogue of Important Works on Botany, Herbals, Phanerogams, 
Floras and Cryptogams, Zoology and Geology. (No. 11.) Pp. 20. 
(London ; John H. Knowles.) 


WEDNESDAY, April 2. 

Institution of Electeical Engineers (WTreless Section), at 6.— R. H. 
Barfield: Recent Developments in Direction - Finding Apparatus. 
(Part 1. Medium Wave Apparatus, 250-G00 metres. Part 2. Short 
Wave Apparatus, 12-60 metres.) 

Institution of Electrical Engineers (Tees-Side Sub-Centre) (Annual 
General Meeting) (at Cleveland Technical Institute, Middlesbrough), at 
7.— At 7.30.— L. C. Grant: The Breaking Performance of High-Power 
Switchgear and of a New Form of Quenched-Arc Switch. 

Society of Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8.— Prof. M. Eldin Bey : The Detection and 
Identification of Alkaloids in the Saliva and Salivary Glands, — Ella M. 

' Collin: The Separation of Cadmium and Copper in Spelter and Zinc 
Ores by Internal Electrolysis.— A. F. Lerrigo : The Routine Detection 
of Nitrites in Milk.— Dr. J. C. Ghosh : A Method for the Determina- 
tion of Titanium as Phosphate. 

Royal Society of Arts, at 8. 

Royal Society of Medicine (Anmsthetics Section) (Reception at W^ell- 
come Historical Medical Museum), at 8.30.— Lord Dawson of Penn: 
Henry Hill Hickman, 

Royal Society of Medicine (Surgery Section), at 8.30.— 0. M. Page, 
P. J. Verrall, Dr. R. D. Langdale-Kelham, and Capt. A. R. Maxwell: 
Discussion on Amputations and their Relation to the Artificial Limb. 
Royal Microscopical Socif.ty (Biological Section). 



Diary of Societies. 

FRIDAY, March 28. 

Royal Society for the Protection or Birds (at Middlesex Guildhall, 
Westminster), at 3.— Annual Meeting. 

Royal _ Society of Medicine (Disease in Children Section) (Clinical 
Meeting at King’s College Hospital), at 5. 

Physical Society (Annual General Meeting) (at Imperial College of 
Science), at 5.— Presentation of the Duddell Medal to Prof. A. A. 
Michelson. — At 5.45 (in Electrical Engineering Department of the City 
and Guilds Engineering College).— Exhibition of Research Work now 
in Progress. 

Institution of Electrical Engineers (North-’Western Centre, jointly 

with Manchester Association of Engineers) (at Manchester), at 7.15. 

J. Calderwood : Marine Diesel Installations, with particular reference 
to Auxiliary Machinery. 

Junior Institution of Engineers (at Royal Society of Arts), at 7.30.— 
G. S. Taylor : Industrial Accidents ; their Cause and Prevention 
(Gustave Canet Memorial Lecture). 

Royal Society of Medicine (Epidemiology Section), at S.— Dr. W. 

Fletcher: Typhus-like Diseases of Unknown .Etiology. 

Philological Society (at University College), at 8.— L. C. Wharton : 
Slav Philologists’ Congress. 

Royal Institution of Great Britain, at 9.— Sir Ernest Rutherford: 
The Transmutation of Matter. 

Institution of Electrical Engineers (West Wales (Swansea) Sub- 
Centre). 

SATURDAY, March 29. 

British Mycological Society (in Botany Department, University 
College), at 11 a.m — Miss E. M. Blackwell and Miss G. M. Waterhouse : 
Spores and Spore Germination in the Genus Fhytophthora.— Miss M. 
Brett : Stemphylium-Alternaria.— K. St. G. Cartwright : The Study of 
Basidiomyeetes in Culture.— S. Dickinson : The Genetics of the Smut 
Fungi.— Exhibition by S. P. Wiltshire on The Preservation of Petri 
Dish Cultures of Fungi. 

Royal Institution of Great Britain, at 3.— Sir Ernest Rutherford : 
Atomic Nuclei and their Structure (4). 

MONDAY, March 31. 

Institute of Actuaries, at 5.— 0. F, Wood^: Experiments in Modified 
Forms of Select Mortality Tables. 

Institution of Electrical Engineers (Informal Meeting), at 7.— Capt. 

P. P. Eoker.sley and others : Discussion on Loud-Speakers. 

Royal Society op Arts, at 8. — Comdr. F. G. Cooper : Aids to Naviga- 
tion (Thomas Gray Lectures) (2). 

TUESDAY, April 1. 

Royal Institution of Great Britain, at 5.15.— Dr. 0. Singer: The 
Passage from Mediteval to Modern Science (4): The Scientific Crux. 
Zoological Society of London, at 5.30.— Major R. W. G. Hingston: 

In the Tree^ Roof of the Guiana Forest. —Prof. A. Meek : Further 
Notes on Bipinnaria asterigera from the Northumberland Plankton 
: (Echinoderma).— Nellie F. Paterson: The Bionomics and Morphology 
of the Early Stages of Paraphcedon timidulus Germ. (Coleoptera, 
iffiytophaga, Chrysornelidte).— C. P. Gnanamuthu : The Anatomy and 
Mechanism of the Tongue of Chamceleon carearatua (Merrem).— J. Omer- 
Cpoper : Report on the Gyrinidte. (Coleoptera) collected during Dr. 
Hugh Scott’s and Mr. Omer-Cooper’s Expedition to Abyssinia. 

London Natural History Society (at Winchester House, E.C.), at 
' 6.30.— A. D. Middleton : Red and Grey Squirrels. 

Institution OF Electrical Engineers (North-Western Centre) (at 
Engineers’ Club, Manchester), at 7. -H. A. Humphrey, D. M. Buist, 

■ and J. W. Bansall : The Imperial Chemical Industries Limited’s Steam 
and Electric Power Plant at Biliingham. 

Royal Photographic Society of Great Britain, at 7.— H. Pickwell : 
The Pilgrim’s Way. 

Institution of Automobile Engineers (at Royal Society of Arts), at 7.30. 

— Capt. J. S. Irving: Some Problems Encountered and Overcome in 
the Design and Construction of the Golden Arrmi?.— J. H, Hyde and 
Dr. F. Aughtie: Measurements made of the Power and Efficiency of a 
Motor Lorry Gear Box. 

Leicester Literary AND Philosophical Society (Chemistry Section) 
(Annual General Meeting) (at Leicester Museum), at 8. 1 


THURSDAY, April 3. 

Institution of Chemical Engineers (Annual Corporate Meeting) (at 
St. Ermins, Westminster), at 3.— Dr. J. T. Dunn and Dr. B. Moore : 
Pulverised Fuel. 

Linne.-vn Society, at 5. — H. Lister : Some Observations on the Compara- 
tive Morphology of the Protozoan Fauna, etc.— Prof. H. S. Holden: 
Some Wound Reactions in AnkyropttHs comq/afa.— Dr. J. M. Cowan : 
Botanical Exploration through North-west Persia. 

Royal Institution of Gee.4T Britain, at 5.15.— Prof. J. B. S. Haldane : 
Some Problems of Genetics. 

Royal Aeronautical Society (at Royal Society of Arts), at 6.30.— 
P. Grimault : Operation of the Aero-Postale Service in Europe. 
Chemical Society, at 8. — Prof. C. S. Gibson, A. R. Penfold, and J. L. 
Siriionsen : The Essential Oil of BackJwusia AngmtifoHa. Part II. The 
Isolation of Naturally Occurring ^-diketones : Angustione and Dehydro- 
angustione.— Miss F. M. Hamer: Attempts to Prepare Cyanine Dyes 
from Quaternary Salts of 2-methylacenaphthpyridine and of ms- 
methylacridine. — Prof. 0. S. Gibson, E. S. Hiscocks, J. D. A. Johnson, 
and J. L. Jones : lO-Chloro-5 : 10 : Dihydropbenarsazine and its Deriva- 
tives. Part XII. Absorption Spectra.— R. W. Aldis and Prof. J. C. 
Philip: The Production of Fog in the Neutralisation of Alkali with 
Hydrogen Halides. Part 11. The Significance of the Presence of 
Ammonia. 

Ophthalmological Society.— Sir Arthur Keith : The Genius of William 
Bowman (Bowman Lecture). 

FRIDAY, April 4. 

Institution of Chemical Engineers (Annual Corporate Meeting) (at 
Hotel Victoria, Northumberland Avenue), at 11.30 a.m. — Presentation 
of Medals : The Moulton Medal, The Junior Moulton Medal, The 
Osborne Reynolds Medal.— At 12.15. — J. A. Reavell : The Role of 
Science in Industry (Presidential Address). — At 2.15. — H. Tongue : The 
High Pressure Equipment of the Chemical Research Laboratory, 
Teddington. 

Royal Sociisty of Arts (Indian Section), at 4.30.— Lieut. -Col, Sir 
Wolseley Haig : The Maratha Nation (Sir George Birdwood Memorial 
Lecture). 

Federal Council for Chemistry (at Burlington House), at 4.30. 
North-East Coast Institution op Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 6. — ^A. Read : Ship’s 
Electrical Deck Auxiliaries. 

Society of Chemical Industry (Birmingham and Midland Section) 
(Annual Meeting) (at Chamber of Commerce, Birmingham), at 6.30. — 
At 7. — N. R. Warnes : Some Little Known Cause.s of Stone Decay. 
Society of Chemical Industry (Manchester Section) (Annual General 
Meeting) (at Engineers’ Club, Manchester), at 7.— Major A. G. Church ; 
The Attitude of the Government towards Scientific Research. 
Institution of Electrical Engineers (Meter and Instrument Section), 
at 7.— Dr. E. H. Rayner, W. G, Standring, R. Davis, and G. W. 
Bowdler : Studies in Low-Power-Factor Measurements at High Voltages. 
Institution of Mechanical Engineers (Informal Meeting), at 7.— A. L. 

Stanton and others : Discussion on Smoke. 

Royal Photographic Society of Great Britain (Pictorial Group), 
at 7.— Informal Meeting. 

Junior Institution of Engineers (Informal Meeting), at 7.30,— W’’. M. 

Hurrell : Visits to Iceland and other Places. 

Geologists’ Association (at University College), at 7.30.— A. Ij. Leach : 
Geological Structure and British Coastal Scenery (Lecture). — A. L. 
Leach and A. 0. Young : On a Section in River Baveii.sbourne Valley 
Gravels at laewisham.— A. L. Ijeach : Recent Excavations in the 
Shooters Hill Gravel. 

Society of Chemical Industry (Liverpool Section) (Annual Meeting) 
(at Liverpool University).— A. H. Amery: Methods of Extracting Oil 
from Seed. 

SATURDAY, A^&il h, 

Gilbert White Fellowship (Annual General Meeting) (at 6 Queen Square, 
W.C.l), at 2.30.— At 3.— Sir Richard Gregory : Primitive Astronomy 
(Lecture). 

Mining Institute of Scotland (at Glasgow).— Annual Meeting. 


PUBLIC LECTUPE. 

SATURDAY, M.arch 29. 

Horniman Museum (Forest Hill), at 3,30. — J. E. Dallas : June Flowers in 
Alpine France. 
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The Rationalisation of Chemists. 

T houghtful men and women, surveying the 
part} that science has played in the lives of 
the present generation, have no illusions concerning 
I its potency, for good or for ill, in controlling 
the destiny of their successors. To have seen 
I science in the grip of Mars, to have watched the 
wonderful service of chemistry to medicine, is to 
know how true it is that knowledge api)iied is power 
acquired ; those wLo have lived through a clash 
of arms in which science, whether acknowledged 
or not, dominated policy, strategy, and tactics, find 
no difficulty in applying, indeed they are con- 
strained to apply, that same experience to the prob- 
lems of the post-War world. In the industrial 
troubles of to-day — depression, loss of overseas 
markets, unemployment — they recognise inevit- 
able casualties in the battle of industrial wits, and 
they know that the struggle must end in favour of 
the best equipped battalions ; if they did not know 
it before, they realise now the truly vital position 
of the scientific basis of industry in the nation’s 
life. Once again science will dominate policy, 
strategy, and tactics, and in the intense industrial 
competition, over the threshold of which we have 
yet scarcely stepped, tradition will count for little 
beside knowledge, and pride for nothing compared 
with progress. 

What will in the future be the foundation of our 
national wealth and influence % Not conquest, 
nor colonisation ; our position will depend on the use 
to which we put our heritage of natural resources. 
Of the basic industries of Great Britain, three- 
mining, metallurgical, and chemical — -are of prime 
importance. These stand sentinel over our future 
prosperity ; it is to these industries, aided at almost 
every step by engineering, and drawing frequently, 
as occasion requires, on the resources of knowledge 
gathered by almost every other science, that we 
turn for means to exploit our potential wealth. 
The nation which fails to organise its industrial 
power will scarcely expect to reap commercial 
rewards ; and the nation which fails to employ 
methods at least as efficient as those of its com- 
petitors will have to go out of business. 

Chemists and chemical engineers have long been 
considering the position. On the commercial side 
w^e have seen important amalgamations effected 
in order to promote efficiency and economy of effort. 
On the scientific side much advance but little re- 
organisation has yet taken place, although the need 
grows with the expansion of chemical knowledge 
and influence. Nevertheless, British chemists fully 
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realise the responsibility of the position occupied 
by their profession, and whilst they subscribe whole- 
heartedly to a policy of international fraternity 
among scientific workers, they are neither unaware 
nor careless of their , own country’s needs. They 
are anxious, therefore, to modernise professional 
machinery in the chemical group of sciences for 
more effective industrial defence and more rapid 
progress. They desire to put their house in order 
by eliminating duplicate provision and effort, and 
thereby consolidating the personnel of the nation’s 
■chemical service. 

Now chemistry, as is well known, instead of re- 
maining a homogeneous unit in the scientific corpus, 
has almost acquired the status of a sub-group of 
sciences. Since the foundation of the Chemical 
Society, the first organisation in the world to be 
established for the special purpose of promoting 
chemical knowledge, there have grown up various 
societies of chemists and chemical engineers who 
concentrate their attention on different branches 
of the science — ^how different, chemists alone know ! 
Each plays a worthy part in promoting discovery 
and application, and any scheme of co-ordination will 
necessarily have in view the intensification, and not 
the delimitation, of studies in every field. In order 
that the ground may be more thoroughly surveyed, 
and to conserve the limited resources of a profession 
which, on the whole, is in receipt of only a modest 
competence, Prof. J. F. Thorpe, in his recent pre- 
sidential address to the Chemical Society, has 
outlined definite and considered proposals which 
merit the most careful consideration by the in- 
terests concerned. A firm believer in co-operation 
in science and industry. Prof. Thorpe seeks to put 
into practice his principles. What appears an 
impossibly heavy task for the chemical group 
unaided may become possible by association with 
other branches of science. Hence he proposes to 
solve the housing problem by co-operation with 
societies in the mining and metallurgical branches, 
and to promote co-ordination of effort in the 
chemical branch by fusion of pubHcations and, 
eventually, of membership. 

This twofold scheme seems to us to provide at 
least a firm basis for action. The proposals, by 
seeking to establish a kind of chemical ^general 
headquarters ’ forming a unit in an even more com- 
prehensive scientific and industrial assembly, are 
thereby invested with an importance which is not 
only national, but also imperial. Many of the 
principal societies for encouraging the acquisition, 
marshalling, and dissemination of scientific know- 
ledge, not least those concerned with pure and 
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applied chemistry, are at present restricted in their 
usefulness by being inconveniently and inade- 
quately housed ; libraries are scattered ; there is no 
general information bureau; even meeting rooms 
have to be borrowed and lent ; there is little social 
intercourse between members of the same branch 
and less between members of different branches, 
office organisations are not in close touch — in 
short, there is lamentable lack, as regards accom- 
modation, of the elementary needs of inter-group 
efficiency. Efforts to remedy the situation have 
been discussed for the past ten years, but proposals 
have hitherto been rendered nugatory by the 
financial burden proving too oppressive for societies 
supported in so large a measure by the annual 
subscriptions of their members. Even under 
present conditions the Chemical Society, for ex- 
ample, by the exercise of rigorous economy, finds 
it only just possible to show a small credit balance 
when provision has been made for the cost of the 
publications, which is the chief expenditure. 

Accommodation and co-operation, then, are the 
needs to be supplied . The j oint housing pro j ect in- 
volves only half the capital expenditure previously 
envisaged, and it has the merit of securing real co- 
operation with the minimum disturbance of the 
constitutions and functions of the participating 
societies, whilst it will facilitate fusion should this 
course commend itself at some future time. A 
scheme originating with the mining and metallurgi- 
cal societies and institutions provided the nucleus 
of the wider project, which now proposes to secure 
collaboration by the Empire Council of Mining and 
Metallurgical Institutions, the Institution of Mining 
and Metallurgy, the Institution of Mining Engineers, 
the Iron and Steel Institute, the Institution of 
Petroleum Technologists, the Institute of Metals, 
the Institute of Fuel, the Chemical Society, the 
Society of Chemical Industry, the Institution of 
Chemical Engineers, and the Institute of the Rubber 
Industry in seeking financial assistance for the 
erection of a suitable building to serve as a joint 
headquarters in Westminster. Two-fifths of the 
space, a veritable ‘Chemistry House', w^ould be 
allotted to the chemical group , and their share of the 
capital sum involved wwild be £140,000. In so 
far as the accommodation then available would not 
be required for immediate occupation by the parti- 
cipating societies, it would be used b,y ‘tenant’ 
societies directly connected with the industries re- 
presented by the constituent bodies. The Chemical 
Society’s library would form the nucleus of the new 
library whilst continuing to function, as at present, 
as a sectional library. The central library is, of 
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course, one of the pivots of the whole scheme, as 
also is the proposed bureau of information. 

Prof. Thorpe fully realises that the problem of 
raising the necessary money is difficult, particularly 
in view of the present great depression in industry 
and the incidence of high taxation. He naturally 
and properly looks, however, to the chief ultimate 
beneficiaries, namely, the industries concerned, to 
afford the greater part of the required support. As 
chairman of the appeal committee, he finds among 
those engaged in industry an eagerness to play a 
worthy part ; of the total sum of £350,000 required, 
definite promises amounting to £130,000 have been 
received. This is an encouragingly large sum, but 
encouragement is tempered with anxiety in respect 
of the remaining £220,000. The Government has, 
we understand, expressed sympathy with the object 
in view, but has refused — we hope not finally — to 
accord any financial assistance. 

Such is the outline of the important proposals 
which affect more than t'wenty thousand of our 
colleagues. Before we turn to the second group of 
proposals, we would offer one or two observations 
on this solution of the ‘ housing problem In the 
first place, we consider the scheme to be conceived 
in the interests both of science and of the nation, so 
that we unhesitatingly and whole-heartedly support 
it in principle. Whilst we are not willing at this 
stage to comment on matters of organisation or of 
detail, matters which will assuredly exercise the 
leaders of the professions concerned for some time to 
come, we think the proposals are likely to be effect- 
ive in their purpose without causing unnecessary 
disturbance of existing institutions ; they have the 
merit of envisaging more than they are intended 
immediately to accomplish, and they promise to 
serve the community. Scientific workers obviously 
caimot themselves bear the whole financial burden 
incidental to their public service, and we rejoice 
that industry is found willing to share it with them. 
We invite industrialists to sow with a liberal hand 
that seed of which they will in due time enjoy the 
fruit ; times are hard, but this is an additional 
reason for helping to consolidate the ranks of their 
willing, indeed eager, servants. 

The attitude adopted by H.M. Government is, we 
hope, one which will prove amenable to modifica- 
tion on reflection. Some consideration is obviously 
due, and will presumably be accorded, to the Chemi- 
cal Society in respect of the surrender of its free 
tenancy of rooms at Burlington House. In any 
event, it could scarcely represent the extent of 
the public interest in the scheme. Public money 
should be expended for the ultimate good of the 
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public as a whole, and in our opinion the scheme 
which Prof. Thorpe has outlined is one which both 
deserves and demands substantial support from the 
public treasury. We should not like to think that, 
in its attitude towards the organisation of science 
for the service of industry, any government of the 
present day believes that its responsibility can be 
discharged by merely recording its approval. 

While rightly insisting on the service which 
science renders to the growth of industry, Prof. 
Thorpe does not, of course, forget that which in- 
dustry renders to the advancement of so-called 
' pure ’ science. He quoted in illustration the 
certainty of advance in organic chemistry which is 
associated with the existence in any country of a 
successful and well-established dyestuffs industry. 
Large research organisations created by firms em- 
ploying many of the most capable chemists in 
Great Britain promote progress in directions which 
are not confined to the special needs of the industry 
itself, but equally serve other related interests. 

The further proposals which Prof. Thorpe puts 
forward are concerned with the publications of the 
Chemical Society and the Society of Chemical In- 
dustry and with a plan for joint membership. It is 
suggested that joint publication of four journals, in 
addition to the annual reports, should be under- 
taken : chemical transactions (monthly), abstracts 
(A and B together), a publication similar to the 
American Industrial and Engineering Chemistry 
(monthly), and Chemistry and Industry — the news 
edition (weekly). There are obvious advantages to 
be secured from such unification, and the proposal 
merits careful exploration. Six years’ successful 
work by the Bureau of Chemical Abstracts, itself a 
joint board, has shown that co-operation in publica- 
tion is both possible and advantageous, and there 
are many who look forward to the possibility of ex- 
tension of the principle. Moreover, it is believed 
that it could be made financially possible for each 
section of the Society gradually to secure a member- 
ship common to both, while preserving financial and 
administrative autonomy. 

Granted that ultimate fusion of the two societies 
is desirable, Prof. Thorpe’s suggestions reflect prac- 
tical statesmanship and something more than a 
superficial knowledge of human nature. Whether 
or not they prove acceptable to chemists without 
modification, he has performed a substantial service 
in so carefully exploring the position and in provid- 
ing a promising basis for discussion. The oppor- 
tunity for action appears to have arrived ; chemists 
will be well advised not to allow it to pass. Many 
years may elapse before it recurs. 
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The Gramophone, 

Modern Gramophones and Electrical Reproducers. 
By P. Wilson and G. W. Webb. Pp. xvi + 272 + 
12 plates. (London, Toronto, Melbourne and 
Sydney : Cassell and Co., Ltd., 1929.) lOs. 6d. 
net. 

T he recent development of the gramophone has 
presented a striking example of the great 
benefits to be derived when industrial research can 
be directed upon the basic phenomena of an in- 
dustry. Sufficient co-operation between manufac- 
turers cannot always be secured to finance such 
comprehensive research, and then little more can 
be undertaken than an initial quantitative defini- 
tion of industrial processes, as distinct from the 
natural phenomena underlying them, and a sub- 
sequent study of empirical changes made in these 
quantities. For a period of some tw^enty-five years, 
gramophone research was purely empirical and the 
meagre results gave only a product w^hich the 
establishment of broadcasting threatened to exter- 
minate. Then the wLole gramophone industry was 
suddenly revitalised by the introduction of elec- 
trical recording and the matched impedance type 
of reproducer. The present volume deals more 
especially with these remarkable advances, all of 
which originated in the Bell Telephone Labora- 
tories in ISTew York and, w^e w’ould emphasise, 
were merely by-products of an enormous funda- 
mental research. 

To know their origin, wLich happened to lie in 
practical telephone designing, lends a deeper signifi- 
cance to the book. Some fifteen years ago, an 
advanced stage had been reached in the art of 
accurately analysing fluctuating electrical currents 
into their component frequencies and in the cor- 
related art of describing and measuring the char- 
acteristics of mechanically vibrating systems. A 
part of telephone design w’^as, how^ever, empirical, 
because speech and hearing could not then be 
defined quantitatively in physical terms. At this 
stage the step was taken which ten years later 
yielded results of such importance to the gramo- 
phone. It w'^as decided to attempt a quantitative 
definition of speech and hearing. Now, although 
the ear is so delicate, it is so accommodating that 
its use as a measuring instrument is quite invalid 
and apparatus of remarkable precision had to be 
developed. Since this apparatus proved to be 
costly and often complicated and difficult to adjust, 
it appeared to be of interest only in the research 
laboratory. Nevertheless, one of the instruments, 
an electrical transmitter developed in the early 
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stages of the research, is now’^ used to produce the 
modern gramophone record. 

At the beginning of the book, there is an excellent 
discussion of the requirements for perfect repro- 
duction. A statement by a music critic is worth 
quoting : “ When I sit in an acoustically perfect 
hall (full of people), in the best seat for hearing, 
and listen to an orchestra, I hear such and such 
sounds. I want to hear precisely this effect from 
a record.’’ From this simple statement, the 
dependence of the problems of gramophone re- 
production not only upon acoustical, but also upon 
ps 3 ?'chological and physiological considerations, is 
clearty evident. The acoustical and other ph^^sical 
problems occupy the greater part of the volume, 
although some of the vagaries of the human ear 
are described. 

The functions of all the separate parts of the 
gramophone, consisting of needle, stylus-bar, dia- 
phragm, sound-box, tone-arm, and horn, are now 
well understood, and it is interesting to note that 
of all the readily conceivable forms wLich a sound- 
box might have taken, the one which was developed 
happens to correspond closety with that which 
modern theory shows to be desirable. This theory 
of the design of the whole system from the needle- 
point to the mouth of the horn has been developed 
on the lines of the new" electro -mechanical acoustics, 
which utilises the analogies betw^een electrical cir- 
cuits and mechanical systems . Practice lags behind 
theory because of the difficulties of providing and 
measuring the constants of some of the required 
mechanical analogues. For example, a condenser 
can be made having large capacity with negligibly 
small inductance, but it is difficult to make the corre- 
sponding spring having compliance without inertia. 

From the interesting results given in the dis- 
cussion of the horn, it is clear that for satisfactory 
reproduction of low’' notes the horn must be long 
and must end in a wide opening. For example, 
the horn used in the 'Movietone’ reproducer is 
14 ft. long, and has a mouth of about 5 ft. diameter 
in order to get a sensibly uniform frequency 
response over the range from 60 to 7000 vibrations 
per second. The alternative to the use of these 
long horns lies in electrical reproduction from the 
record with the aid of a moving-coil loud-speaker, 
and some seventy pages are devoted to the com- 
pheated problems of the pick-up and amplification. 
So far as the realisation of theoretical requirements 
is concerned, the complete electrical gramophone 
appears to be less advanced than its acoustical 
rival. There is no discussion of the problems of a 
sound film gramophone. 


Apbil 5, 1930] 


NATUBE 


521 


The mchision of a work on architectural acoustics 
in the bibliography of books, papers, and patent 
specifications, shows that the authors realise the 
importance of this subject, but no space is devoted 
in the text to its application in gramophone 
acoustics. There is but little detail of the original 
wax record, and it would be of interest to know if 
data upon the physical properties of this wax and 
of the ordinary record material are available. 
These are, however, comparatively minor points of 
omission. 

It is pleasant to find that this, the first 
serious book on the gramophone, is so well VTitten 
and trustworthy that it has all the desirable 
properties of a standard work. Since the book was 
written, still another ingenious application of 
electro-mechanical analogies has resulted in the 
construction of a motor capable of rotating the 
original wax master-record with remarkable con- 
stancy of speed, ensuring that the grooves in the 
record are even more faithful to the original sound 
(Elmer, Bell Labs. Record, 7, 445-50 ; 1929). 

W. H. Geobge. 


Science and Philosophy. 

Philosophy by Way of the Sciences : an Introductory 
Textbook. By Prof. Ray H. Dotterer. Pp. xv -f 
469. (New York: The Macmillan Co., 1929.) 
10^. 6d. net. 

T his book well represents the remarkable 
change which has come over the study of 
philosophy within living memory. People who 
studied philosophy at one of our universities thirty 
or forty years ago were almost invariably introduced 
to the subject on historical lines. It was assumed 
that the best mode of approach to the problems of 
philosophy lay through the historical systems, 
beginning with the Greeks and ending perhaps with 
Kant and Hegel. So far as Britain was concerned, 
it was a study most assiduously cultivated north of 
the Tweed, and when an English chair of philosophy 
became vacant, the list of applicants was bestrewn 
with the syllable ^ Mac ’. Philosophy was regarded 
as a thing apart, an intellectual luxury, something 
of a holy mystery. The philosopher’s colleagues, 
especially those of the faculties of pure and applied 
science, were apt to regard his ministrations as 
harmless diversions ; or as interesting attempts to 
solve problems which, unlike those of physics and 
biology, were in the nature of the case insoluble. 
It was all part and parcel of the general attitude 
of men of science, at a time when positive science 
was making astonishing progress, and seemed 
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capable of leaving no problem ultimately un- 
resolved. 

Gradually, however, a change has come, over the 
scene, a change to which both sides have con- 
tributed. Although, of course, the history of 
philosophical systems holds an important place in 
a certain t3^e of university curriculum, yet it has 
become customary to introduce the student to the 
main philosophical problems as they appear to the 
modern mind, to show him what philosophy ' is all 
about before plunging him into the history of the 
systems ; and the advanced student becomes aware 
that the old puzzles have to be viewed in new 
lights, and that new puzzles have to be added 
to the old, under the impulse of the strenuous 
thought that is being devoted to philosophical 
issues in our time. It would be easy to name a 
whole crop of books, produced since the begin- 
ning of the twentieth century, which exemplify 
these changes in the pursuit and the teaching of 
philosophy. 

Not less striking is the changed attitude of men 
of science, their modified faith in mechanistic 
explanations of life, and especially of the life of 
man, their consciousness that every line of scien- 
tific inquiry leads to problems which (using the 
word physics in its older and more general sense) 
are beyond-physics, that is, are metaphysical. 
Hence the present position, that some of our lead- 
ing men of science are also among our leading 
philosophers. 

Dr. Dotterer is, of course, not the first teacher to 
have led his students to approach philosophy by 
way of the sciences But we do not recall any 
introductory text- book which conducts its reader 
along this road so thoroughly and competently as 
the book under consideration. Other writers are 
content to propound the problems of metaphysics, 
and incidentally to show that they begin where 
scientific explanation leaves off. Dr. Dotterer takes 
the bold course of devoting one-haH of his book to 
a survey of the sciences — ^what they have achieved, 
and where their difficulties begin. A statement of 
the achievements of astronomy and geology is 
followed by a statement of the corresponding per- 
plexities. Is the world-process teleological ? Is 
reality finite or infinite ? What is the relation of 
time and space ? And so on. The achievements 
of physics, chemistry, and mathematics suggest 
perplexities about the constancy of our units, and 
the absoluteness or relativity of motion. Similarly, 
the achievements of biology and psychology suggest 
perplexities about development, and the inter- 
relations of mind and body. Not all his fellow 
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teachers would agree with the author’s attempt to 
summarise the achievements of science, and some 
of them might charge him with an assumption of 
omniscience. He took the risk, and all we can say 
is that we think he justifies himself. 

So the first half of .Dr. Dotterer’s book leaves us 
with a somewiiat bewildering bunch of ' perplex- 
ities each of wHich presents a problem in philo- 
sophy. Some of them are philosophical ' chestnuts 
such as the issue between realism and nominalism. 
Among the other problems are the criterion of 
truth, the problem of being, determinism and its 
opposite, the authority of values, and the belief 
in progress. 

Dr. Dotterer has written primarily for students 
of philosophy, but he has aimed at producing some- 
thing more than a text-book, and in our judgment 
he has succeeded. To make philosophical discus- 
sions clear to the general reader is not an easy task, 
but it is here accomplished. The author WTites 
lucidly and forcibly, and his criticism is always 
marked by modesty and sanity. The general 
reader—and for, the present purpose the student 
of science may be so described — will find this 
book a most useful introduction to the abstruse 
but ever alluring problems of metaphysical 
speculation. 

Bacteriology in Medicine. 

The Principles of Bacteriology and Immunology, 

By Prof , W. W. C. Topley and Dr. G. S. Wilson. 

In 2 volumes. Vol. 1. Pp. xvi + 587 + xvi. 

Vol, 2. Pp. viii ~h 589-1300 -f xx. (London : 

Edward Arnold and Co., 1929.) 50s, net, 

T he authors of this book say, '‘Vie have 
attempted on the basis of our personal ex- 
perience in post-graduate and undergraduate 
teaching to provide a text-book which will be of 
service to those students of medicine and biology 
who wush to make a serious study of bacteriology, 
and its application to the problems of infection 
and resistance This very desirable end has led 
them, we think wisely, to divide the book into two 
volumes, so as to treat in the first place the bio- 
logical aspects of bacteria, and after that has been 
dealt wdth to pass to the subject of infection and 
the application of bacteriology to medicine and 
hygiene.,; 

V ol . 1 is divided into two parts ; the first 
of these deals with general bacteriology, and 
after giving a short, but interesting, historical 
outline, the authork proceed to the biological and 
physiological characteristics of bacteria— their 
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growth and resistance to physical and chemical 
agents, serum reactions, bacterial variation, classi- 
fication, and, finally, they give some practical 
details and a well-written chapter on the Twort 
d’Herelle phenomena. 

Though all these chapters bear evidence of wide 
reading and good critical judgment, we would 
specially praise the one on serum reactions and 
antigenic structure of bacteria. This somewhat 
difficult and, at present, rather confused subject 
has been made clear to any intelligent reader, and 
the views of the various writers on this subject are 
given with great fairness. The chapter on bac- 
terial variation is also a very valuable one, and 
disinfection is treated very fully. 

The authors have thought it necessary to adopt 
the American classification. This we feel is still 
crude and unsatisfactory, and w^e regret its adoption, 
though possibly if we had been the authors w^e 
would have been forced to do as they have 
done. 

Part 2 of the first volume concerns itself with the 
description of the various bacterial species. This 
is well WTitten, and the illustrations are, on the 
whole, verj? satisfactory. We welcome the absence 
of detailed descriptions of technique which load 
up uselessly so many text-books on bacteriology. 
Why writers on bacteriology should give half a 
dozen or more different methods for staining a 
special bacterium has always been be^^ond our 
conception, and it is a joy to find a book where 
this is not done, and where the authors have 
deliberately omitted these. 

Vol. 2 deals with bacteriology in its application 
to medicine and hygiene. Part 1 deals with in- 
fection and resistance, and in a work of this kind 
for which Prof. Topley has done so much one 
naturally expects a great deal. We have not been 
disappointed. The facts are very clearly put, and 
the critical work is of a high order. Part 2 is very 
well done, and medical men dealing with any of 
the bacterial diseases will find valuable information 
on almost every page. 

We congratulate the authors on the production 
of an extremely valuable text -book, one which 
should find a place not only in every bacterio- 
logical and pathological laboratory but also on the 
bookshelf of every medical man. The task must 
have been a very difficult one, for one must recog- 
nise that bacteriological literature is, at present, 
somewhat chaotic. The authors must have read 
widely, but the strongest feature is the indejoend- 
ence shown in departing from the usual text-book 
routine.; , J. M. Beattie. 
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• Our Bookshelf. 

Index Londinensis to Illustrations of Flowering 
Plants, Ferns and Fer^i Allies, Being an emended 
and enlarged edition continued up to the end of the 
year 1920 of PritzeVs Alphabetical Register of 
Representations of Flowering Plants and Ferns, 
compiled from Botanical and Horticultural Publi- 
cations of the X V I Ilth and XIXth Centuries, Pre- 
pared under the Auspices of the Poyal Horti- 
cultural Society of London at the Ro^^ai Botanic 
Gardens, Kew, by 0. Stapf. Vol. 2. Pp, ivH- 
548. (Oxford: Clarendon Press; London: 
Oxford University Press, 1930.) 105^. net. 

October 1929 the first volume of this important 
work made its appearance. It included all plants 
from Aa to Campanopsis. The editor, Dr. Stapf, 
and his collaborators have now brought their great 
task one stage further with the issue of Vol. 2, 
which appeared about Christmas 1929, but is dated 
1930. It consists of 548 pages and is, therefore, 
of almost exactly the same size as Vol. 1. It 
comprises references to illustrations of all plants 
from Campanula to Dysphania inclusive. The 
Clarendon Press is once more to be congratulated 
on the excellence of the printing. 

The work is recognised by very many as one of 
great utility and a trustworthy and voluminous guide 
to all who desire to see pictures of plants or parts 
of plants belonging to the groups cited in the title. 
It should, in this respect, supply every need of the 
practical gardener, be he florist or arboriculturist, 
and of the botanist, whether he be systematist, 
morphologist, or dilettante collector. The work 
will help to direct attention to a good deal of the 
older literature which has been neglected in the 
past and frequently contains much that is valuable. 
It will be found to fill many a gap caused by the 
omission of pictures of intrinsic merit in themselves, 
but which, for one reason or another, have been 
entirely left on one side by botanical workers. It 
should also point the way to a proper discrimination 
in the choice of illustrations in the future. 

Another important function of the Index ” 
consists in the revision of the nomenclature of well- 
known large genera such as Bignonia, Croton, 
Pinus, etc., which hitherto have included a con- I 
fused medley of plants which, according to modern | 
ideas, should be placed in quite distinct genera. 

This revision, let us hope, may have some eflect 
in inducing gardeners to name their plants more 
correctly. W. C. W. 

Handbuch der biologischen Arbeitsmethoden. 

Herausgegeben von Prof. Dr. Emil Abderhalden. 
Lieferung 307 . Abt. 9 : Methoden der Erforschung 
der Leistungen des tierischen Organismus, Teil 6, 
Heft 1. Methoden der Meeresfischereibiologie. 

Die Methodik fischereibiologischer Untersuchungen 
an Meeresfischen. Von Adolf Biichmann. Pp. 
194, (Berlin und Wien : Urban und Schwarzen- 
berg, 1929.) 11 gold marks. 

To those who may wish to acquire a working 
knowledge of the methods employed in modern 
scientific investigations of the sea fisheries, this 
section of Abderhalden ’s great ‘ handbook ’ can be 
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recommended. When considering the subject, it 
should be remembered that the fisheries biologist 
is largely dependent upon data derived from rela- 
tively small samples for his knowledge of the fish 
population he studies. It should therefore occasion 
no surprise that great use is made of statistical 
methods to determine the limitations of the samples 
taken, and hence to estimate the probability that 
the samples truly represent the population or stock 
from which they are taken. Indeed, much of the 
most valuable work accomplished in recent years 
has been the development of trustw^orthy tech- 
nique based on random sampling. It cannot be too 
strongly emphasised that in this field of biological 
investigation, wLere results are to be applied to the 
great problems created by the commercial fisheries, 
nothing less than critical mathematical analysis 
can suffice. This being so, it follow’s that the 
wmuld-be research w^orker will do well to include in 
his preparation the essentials of statistical treat- 
ment of raw” data. Dr. Biichmann ’s treatise should 
prove most helpful in indicating the nature of the 
difficulties lying ahead. 

The Great Mathematicians. By Prof. H. W. Turn- 
bull. (The Great Scientists Series. ) Pp. viii -f 128. 
(London ; Methuen and Co., Ltd., 1929.) 2s. M. 
This little volume — one of a series devoted to the 
history of science — gives, in a very readable manner, 
an interesting narrative of some of the greatest 
representative mathematicians from the early 
Egyptians to Ramanujan. In the preface, the 
author says : “ Fully conscious of the difficulties of 
the undertaking, I have written this little book in 
the hope that it will reveal something of the spirit 
of mathematics without unduly burdening the 
reader with its intricate symbolism”. Herein Hes 
the key to the wffiole story, for not only has the 
subject matter been very judiciously selected, but 
also the way in which it has been w^oven into a very 
human narrative is indeed an outstanding feature. 

Undoubtedly, in his brief delineation of those 
great personalities who found in mathematics both 
an inspiration and a delight. Prof. Turnbull has 
very successfully achieved his purpose, and in so 
doing has rendered a real service to the popular 
development of so abstract a subject. As the 
historical account is naturally incomplete, owing 
to the small size of the volume, a list of books for 
further reading is given. 

A Textbook of Light. By Dr. R. Wallace Stewart 
and Prof, John Satterly. (The Tutorial Physics, 
Vol. 3.) Sixth edition. Pp. vii + 363. (London : 
University Tutorial Press, Ltd., 1929.) 65. %d. 
This popular text-book, designed to carry the 
student to university intermediate stage, has now 
reached its sixth edition, in wbich the type has 
been re-set and certain sections have been re- 
written and simplified. The opportunity has also 
been taken to add new matter to the chapter on dis- 
persion, wffiich serves both to offer a pleasant approach 
to the study of spectroscopy and to provide clear 
explanations of many common phenomena, such 
as lunar haloes, wffiich are not always treated w^ell 
in text-books. 
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Letters to the Editor^ 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he U7idertahe to return, nor to correspond with 
the writers of , rejected, fnanuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications. 1 

Quantitative Analysis by X-Rays. 

We have read with much interest Prof. Hevesy’s 
address to the British Association on “ Quantitative 
Chemical xAmalysis by X-rays and its Applications ” 
(Natube , 1 24, 841; 1929). While we are in agreement 
with many of the statements of that address, our 
experiments lead us to somewhat different conclusions 
as to the possibilities and limitations of analysis by 
X-rays. 

Qualitative Analyses . — The simplicity of the X-ray 
spectrum of an element (particularly of its X-series), 
the existence of Moseley’s law, the known facts relating 
to the relative intensities of spectral lines and to the 


potential required to excite a group of lines, make the 
X-ray spectrum of any substance a comparatively 
simj3le one, and give to the identification of the lines 
a high degree of certainty. It is true, however, that 
the experimental difficulties of producing such a 
spectrum and of measuring the wave-length and 
intensity of the lines are not inconsiderable. 

Prof. Hevesy discusses the important question of 
the excitation of the X-ray spectrum of the material 
being analysed. This is all-important to the practical 
convenience, to the sensitiveness, and to the quanti- 
tative accuracy of X-ray analysis. Three methods of 
excitation can be used. In the first the material is 
bombarded in the vacuum of the X-ray tube by 
cathode rays, in the second by Lenard rays outside 
the vacuum, and in the third, used by Prof. Hevesy, 
by primary X-rays which fall on the material either 
inside or outside the X-ray tube. 

The first method involves all the difficulties of high 
vacuum technique, and is unsuitable for volatile sub- 
stances. A discussion of these methods cannot be 
given here, beyond noting that the second method has 
the important advantage of producing a character- 
istic spectrum free from general radiation. It may be 
noted, too, that the metals and their alloys lend them- 
selves to the first method, and when water-cooled can 
be subjected to intense cathode ray bombardment. 
The production of a strong beam of X-rays from a 
non-metal is, however, much more difficult^ 
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Prof. Hevesy refers to the sensitivities of analysis 
by X-rays, and to the relative advantages of the 
optical and X-ray methods of spectroscopic analysis, 
but it is not clear whether his remarks refer to quanti- 
tative or qualitative analysis. In the detection of a 
small quantity of a given element in a mixture of 
elements by X-ray spectroscopy, a much higher degree 
of sensitiveness can be obtained than Prof. Hevesy 
and other writers on this question have claimed. 

Fig. 1, A, reproduced from a paper by the writers 
and Mr. A. H. Turner {Proc. Roy. Soc., 124, 258 ; 1929), 
shows the K spectrum of a zinc containing 7 parts in 
10® of copper, and B shows the K lines of a zinc con- 
taining 3 in 10® of iron. It is evident that 1 in 10®, 
possibly 1 in 10^ of iron in zinc could have been 
detected. The detection of small amounts of im- 
purities in non-metals (usually examined in the form 
of powders) is more difficult than in metals, as faint 
lines may be masked by a dark background of con- 
tinuous radiation from the metal upon which the 
powder is placed, and by scattered radiation. It is, 
therefore, desirable to use as this metal one of low 
atomic number (for example, aluminium), and to 
select a voltage such that the wave-length 
of maximum energy in the continuous 
spectrum does not coincide with that of 
the spectral line sought. The photo- 
graphic film must be protected from 
scattered radiation by suitable screens. 

Several quantitative methods of ana- 
lysis by optical spectroscopy are in use. 
One due to Lockyer depends on the varia- 
tion in the length of certain lines in the 
arc and spark spectra of an element with 
the amount of the element present ; an- 
other, due to Hartley, relies on the per- 
sistence of certain lines in the spark 
spectra of solutions when the element 
giving the line is present only in very 
small amotmt ; while the third, and most 
successful, is based on the discovery of 
de Gramont that each element has several 
sensitive lines, or ‘ raies ultimes which 
reveal its presence, in some cases, for so 
little of it as 1 part in 100,000. The 
amomit of the element present can be 
determined with fair accuracy by the number of its 
lines which can be observed. Unfortunately, how- 
ever, for many elements all the lines vanish for con- 
centrations of less than 1 in 10,000, and a further 
difficulty with a mixture of elements is the masking 
of the sensitive lines of one element by the strong lines 
of another. 

With the X-ray method, the entire spectrum of an 
element persists even for amounts less than O-OOOl per 
cent, and thus the difficulty of identifying its lines does 
not increase for small concentrations to the same 
extent as it does for the optical spectra. 

Quantitative X-Ray Analysis. — Profs. Coster and 
Hevesy, "incidental to their discovery of the element 
hafnium, were the first to develop a quantitative 
method of X-ray analysis. They determined the 
amount of that element in a number of minerals by an * 
empirical method in which tantalum was added to a 
mineral imtil in the spectrum of the mixture the 
tantalum L line (X= 1-518 A.) gave the Same blacken- 
ing on the photographic plate as the hafnium L line 
(X=: 1*566 A.). The amoimt of hafnium present was 
taken to be ec^ual to the amount of tantalum added. 

In a paper which is being published in the Proceed- 
ings of the Royal Society, we have described a quanti- 
tative method which gives the ratio of the amounts 
of the two elements present in an alloy for a wide range 
of values of the ratio. This method is not restricted, 
as is that of Coster and Hevesy, to discovering when 
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the elements are present in equal amount, and no 
addition of an element to the substance to be analysed 
needs to be made. The assumption is made that, for 
an alloy of two elements of nearly equal atomic 
number, the ratio of the number of the atoms of the 
two elements present is equal to the ratio of the 
intensities of corresponding lines (say the K lines) 
in the spectrum of the alloy, provided these lines are 
excited under equivalent conditions. The X-ray line 
intensities are determined photographically by photo- 
metering the lines, and by determining the X-ray 
Hurter and Driffield curve of the emulsion used. The 
determination of line intensities in this way is found 
to be both convenient and accurate. The assumption 
mentioned has been verified to a quite satisfactory 
degree of accuracy by making an X-ray analysis of 
the following six alloys of known composition ; 

Cii 73 per cent, Zn 27 per cent ; Cu 1*1, Zn 98*9; 
Cu 0*11, Zn 99*89; Sn71,Cd29; Pb 60*5, Bi 39*5 ; and 
12 per cent Zn in Zn-Sn-Cu. 

The alloys used included both heterogeneous and 
homogeneous structures ; and in some cases the K 
series was used, in others the L series. 

Our observations are not in agreement with those 
of previous workers in respect to the effect of a third 
element, an effect referred to by Prof. Hevesy. Coster 
and Nishina found that the presence of a third element 
in a powder mixture affected the accuracy of their 
results in cases when no selective absorption took 
place, and they concluded that the same method as 
we have used was not accurate. For alloys, however, 
we find it quite accurate. 

T. H. Laby. 

C. E. Eddy. 

Natural Philosophy Laboratory, 

University of Melbourne, 

Feb. 5. 


Nature of the Magnetisation Curve of Single 
Iron Crystals. 

In recent years various observers have investigated 
the magnetisation of single iron crystals. Their re- 
sults differ in several important respects. From 
investigations of iron crystals mad© in these labora- 
tories, we believe that the observed differences are 
ascribable mainly to the unsatisfactory accuracy with 
which magnetic field intensity has been estimated 
when the demagnetisation factor is very large, or 
when it is a function of the magnetisation, as it is in 
specimens that are not ellipsoids. In the latter case, 
the only way in which the field intensity can be deter- 
mined is by direct measurement. Experimenters, 
strangely enough, have seldom employed this pro- 
cedure, preferring rather to rely on calculation of the 
demagnetising component of the field intensity by 
methods which have been shown to rest on invalid 
assumptions. 

The outstanding problem evoked by these dis- 
crepant observations is the question of whether pr not 
there are ‘ breaks ’ (abrupt changes of slope) in the 
magnetisation curves and hysteresis loops. The 
existence of this phenomenon was announced by W. 
Gerlach {Phys, Zeits., 26, 914; 1925) four years ago. 
Since then its reality has been repeatedly confirmed 
or denied by other observers. 

We believe that the breaks appearing in these 
curves are spurious ; and that in the few cases where 
it is not possible to draw a smooth curve fitting the 
points equally well, they are due to incorrect estima- 
tion of the field intensities. In support of this idea 
we offer the following facts : 

When a sufficient number of points on the curve 
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are obtained and the actual magnetising field- — the 
applied field less the demagnetising component— is 
measured with considerable accuracy, the magnetisa- 
tion curve has no breaks (Foster, Phys. Pev., 33, 1071 ; 
1929). If, however, these same data are plotted 
without applying the measured field intensity correc- 
tions, curves are obtained which in most cases are so 
flattened at the knee that it is possible to construct 
that portion of the curve with one or ^ two sharp 
changes of slope. The reason for this is that the 
demagnetising component of the field intensity usually 
goes through a rather sharp maximum in the same 
range of magnetisation as is occupied by the knee of 
the curve. This maximum is always present in 
uniform cylinders. In iron crystals the cyirve of 
demagnetising component vs. magnetiption, or 
‘ correction curve is unlike that for ordinary iron, 
and is similar in shape to that obtained in poly- 
crystalline permalloy (Foster, Phil. Mag., 8, 312 ; 



Fig. 1. — Magnetisation curve of an iron crystal showing the character- 
istic correction curve and the effect of omitting it. 


1929), In no case is this correction curve the familiar 
straight line (‘ shearing curve ’) which has been so 
generally assumed. 

There have been three, other researches in which, 
the intensity of the actual magnetising field was 
measured. In two cases (Dussler and Gerlach, Zeits. 
f. Physih, 44, 279 ; 1927 ; Gries and Esser, Archiv. f. 
Mlehtrotech., 22, 145 ; 1929) the authors show curves 
with breaks ; but there are not enough points in the 
region in question to justify them. In the third 
(Wolman, Archiv. f . Elektrotech., 19, 385 ; 1928) the 
published curves are smooth. Sizoo {Zeits. f. PhysiJc, 
66, 649 ; 1929), whose specimens were cylinders with 
rounded ends, regards the fact that his uncorrected 
curve is broken as proof that the true curve must be 
regarded as a broken one. Our determination of the 
actual field corrections for cylindrical iron crystals 
indicates that only the uncorrected curve is flattened 
at the knee. The explanation of the breaks is 
illustrated in Fig. 1. 

Donald Foster. 

Richard M. Bozorth. 

Bell Telephone Laboratories, 

Jan. 15. , 
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Atmospheric Li^ht Columns from Artificial Lights, 

Brilliant beams of light, appearing to go upwards 
vertically from street lamps and electric signs, are 
seen here frequently during the winter months. The 
accompanying photograph (Fig. 1), taken on the 
evening of Feb. 4, shows a typical case. 

The beams are seen only when the air is filled with 
snow or ice crystals. These apparently act as re- 
flectors, since the beams from neon signs show the 
same colour red as the source itself. Examination 
of the beams through a Nicol prism indicates that they 
are unpolarised. 

An exceptional case was observed on the evening 
of Jan. 3. A powerful electric sign showed four 
beams in addition to the vertical beam. Two of 


Tig. 1. 


horizontal surface at a height of 500 feet would 
serve to produce rays coming down at that angle. 
The narrowness of the beams is in favour of this view 
of the phenomenon. 

As to the exceptional observation of Jan. 3, it is 
likely that crystals of twm types were present ; laminar 
crystals were responsible for the vertical column. On 
the analogy of the mock-sun ring, the horizontal beams 
must have been due to the reflection of light from the 
faces of prisms floating with their axes vertical. Twm 
reasons for the assumption of this position are known. 
Either the crystals contain air-bubbles or they have 
flat crystals attached to them to serve as parachutes. 
The latter explanation is the more likely in the present 
instance, for flat crystals were certainly present, and 
it is known that prisms can grow on the under sides 
of flat crystals. 

The beams inclined at 45° have no ana- 
logue in daylight observations. Such beams 
might be due to light reflected twdce, 
once at a vertical surface and once at a 
horizontal surface. 

The growth of brilliant illumination in 
the cities of the north wdli provide an 
opportunity for the observation of various 
other phenomena. If an artificial mock- 
sun ring can be seen, the mock-suns them- 
selves should be looked for as well as the 
circular halo. Mr. Currie is to be congratu- 
lated on his pioneer work in this field. 
The suggestion may be added that when 
possible the forms of the crystals should 
be recorded as well as the optical phenomena 
attributed to their presence. 

F. J. W. Whipple. 

Kew Observatory, 

Feb. 26. 


The Heat of Dissociation of Oxygen 
and of the C-H Bond, 



these were horizontal, while the other two were in- 
clined at an angle of about 45° with the horizontal. 
The horizontal beams were apparently of the same 
intensity as the vertical beam. The inclined beams 
were just visible. 

Up to the present I have been unable to find a 
mention of this phenomena in the literature on the 
subject, or to suggest a reasonable explanation. 

B. W. CXJRRIE. 

University of Saskatchewan, 

Saskatoon, Sask., Feb. 8. 


Light columns over artificial lights have been 
described previously, but Mr. Currie appears to be 
the first to ihotograph the phenomenon. 

The columns can be explained in the same way as 
sun pillars. Mr. Currie suggests that the light is 
reflected from the surfaces of ice crystals. We may 
add that to produce vertical columns the reflecting 
surfaces must be nearly horizontal. The effective 
crystals are i3robably laminar. A flat disc falling 
slowly through the air keeps nearly horizontal. 

In the explanation of the sun pillar, stress has to be 
laid on the fact that the falling disc will wobble or 
even spin so that the reflecting surfaces are not 
strictly horizontal and the pillar is analogous to the 
streak of light produced by reflection from rippled 
w^ater. Columns such as are showm in Fig, 1 might 
be due, however, to reflection from strictly hori- 
zontal surfaces at different heights in the atmosphere. 
The elevation of the tallest of the columns may 
be estimated at about 12°. If the source of this 
light was a mile from the camera, reflection from a 
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In a short notice in Die N atunvissen* 
scJiaften, Dec. 20, 1929, I published a new method of 
determining the heat of dissociation of oxygen (128 
kcal.), comparing the spectroscopical dissociation of 
nitrogen peroxide with the thermal decomposition 
according to the scheme 

Photochemical : NO« = NO + O ~ 77 kcal. (A3700) 

Thermal : NOa^NO H-iOa- 13 kcal. 

In a letter in Nature of Feb. 8, p. 202, Prof. V. 
Henri has calculated^ — using exactly the same method 
and values adopted by me in my note — this heat of 
dissociation, and arrives, of course, at exactly the 
same value of 128 kcal. It should be stated here 
that my computation of the dissociation energy was 
based not only on the fine work of Noriisli on the 
photochemical decomposition of nitrogen peroxide 
but also on my own spectroscopical investigations of 
the absorption spectrum of this molecule. I found 
that predissociation took place between A3700 and 
X3800 A. A full account of this new- method of 
determining spectroscopically heats of dissociation 
was given at the meeting of the Physikalische Gesell- 
schaft at Kreuznach on Nov. 23, 1929, and will be 
published in Zeits. /. pJiys. Cliem ie (B ) . 

I would especially wish to emphasise here that my 
method may readily be extended to other problems. 
From the thermal decomiDosition of ozone according 
to the analogous scheme 

Photochemical: 03 == 02 -r O - 30 kcal. (A9500) 

Thermal : 03 = 02H-2'02"'[-34: kcal. 

it follows that photochemical decomposition should 
start at about X9500 if the dissociation products are 
normal O 2 and normal O, or at about X4100 or less, 
if some excited molecule or atom is the end product. 
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On the other hand, the photochemical formation of 
ozone will start first at X2200, since the existence of 
oxygen atoms is required for this reaction. Decom- 
position of ozone was found at X6000 (Kistia- 
kowski) and X4360 (Bonhoeffer) and formation at 
X2070 (Warburg) in agreement with the above 
statement. 

In the same way the energies of different C-H 
bonds in hydrocarbon compounds might be deter- 
mined, for example (formaldehyde) : 

Photocheinical : H 2 CO = HCO+ H ~ 107 kcal. (Predissociation at 

A2670) 

Thermal: HaCO= CO-f- Hj- 2 (calc, from heat of 

combustion) 

112= 2H-101 

HCO = CO 4- H + 4 kcal. (1) 

The energy of the C-H bond in formaldehyde is 107 
kcal. (acetaldehyde 93 kcal., benzaldehyde 110 kcal. — 
predissociation at X3050 and X2550 according to V. 
Henri and S. A. Schou). Therefore it requires 111 
kcal. to excite normal (bivalent) carbon monoxide to 
the tetravalent =C = O molecule, wdiich is responsible 
for the reaction. The same value is obtained from the 
dissociation of carbon dioxide. The energy of the CO 
bond, derived from spectroscopical data, is about 240 
kcal. (not very accurately known), whilst the decom- 
position of carbon dioxide into normal carbon monoxide 
and oxygen requires only 130 kcal., so that the 
excitation energy is about 110 kcal. 

Assuming this value, derived independently from 
two reactions, to be correct, one is able to calculate 
the energy of the CH bond in methane to be 115 
kcal. and that of the C-C bond in different hydro- 
carbon compounds to be 110-115 kcal., compared 
with the old values of 90 kcal. (CH) and 65 kcal. 
(C-C). The energies of the C=C and C = C bonds 
come out to be about 200 and 300 kcal. 

R. Mbcke. 

Physikalisches Institut, Bonn, 

Feb. 28. 


Sex in Fungi. 

In their letter in Nature of Mar. 1, Prof. R. Ruggles 
Gates and D. V. Daran appear to welcome the new 
views on heterothallism in the fungi, such as Dame 
Helen Gwynne- Vaughan’s conception of nutritive 
heterothallism, which have come in, as they say, “ to 
relieve the tension on the earlier rigid hypothesis of 
fixed + and - strains corresponding respectively to the 
female and the male sex 

It is only fair to point out that Dame Helen Gwynne- 
Vaughan and her colleague, Mrs. H. S. Williamson, 
only put forward this suggestion of nutritive hetero- 
thallism tentatively and frankly admit that “ we have 
not yet been able to justify this term ”. 

To interpret the various forms of heterothallism 
found in the fungi, the facts discovered in recent years 
must be fully realised. Sex heterothallism is only 
one of several forms of heterothallism, and it is per- 
haps due to the confusion between these various forms 
that the theory of multiple sexes has gained such a 
hold. A much simpler and more workable hypothesis, 
as pointed out by Brunswik, is the conception of two 
sexes, the inter-reactions between them being con- 
trolled by one or more factors other than sex factors. 
These controlling factors are held by Kniep to be 
positive sex factors, by Brunswik to be negative 
sterility factors ; and, as the latter also points out, 
the conception of one or more sterility factors elimin- 
ates the necessity (on the positive sex factor hypo- 
thesis) for the assumption of multiple allelomorphism 
(to the nth) to account for the complete fertility be- 
tween geographical races, as found in some of the 
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Coprini. But a corollary must be added to Brunswik’s 
hypothesis. Since, in a number of cases of Coprini, 
all the mycelia of one fruiting body will show complete 
fertility towards all the mycelia of another fruiting 
body, the mycelia must be potentially bi-sexual, al- 
though haploid, and the lack of fusion between cer- 
tain given mycelia from the scmie fruiting body is due 
to the effect produced by one self sterility factor, or 
by certain given combinations of two self sterility 
factors. 

The work on Humaria granulata has thrown a flood 
of light on this problem. Here we have a fungus in 
which the mono-ascospore mycelia are to all appear- 
ances female, the first case of the kind to be recorded. 
When grown singly the mycelia remain sterile ; when 
combined with each other, half the combinations prove 
fertile. The authors rightly point out that this is not 
sex heterothallism (haplo-syncecism). If it is a case 
of nutritive heterothallism, then a further assumption 
has to be made, to explain the fact that only half the 
combinations are fertile. 

Thus two entirely new assumptions have to be made 
which only add to the complexity of heterothallism 
in the fungi of which Prof. Gates and Mr. Daran 
complain. 

The results, however, can be explained adequately 
in another "way, without either of these assumptions, 
as follows : 

The mycelia must be self sterile, and although 
haploid must be potentially bi-sexual. They fall into 
two definite groups, in the ratio of 1:1, and the 
members of each group are sterile inter se. This 
sterility can be explained on the basis of one self 
sterility factor A a. This factor and its allelomorph 
would segregate at meiosis in the ascus, so that half 
the spores would receive A, and the other half a. As 
like will not fuse with like, mycelia carrying A will only 
fuse with a, and the only possible zygote is Aa. On 
this assumption the mono-ascospore mycelia from 
such a zygote would be of two kinds and would give 
50 per cent of fertile combinations. 

This is not sex heterothallism but a form of physio- 
logical heterothallism based on one self sterility factor 
in a haplo-syncBcious fungus. 

The same interpretation might be applied to the 
heterothallic Hymenomycetes ; haplo-synoecism with 
one self sterility factor in the species showing bi-polar 
segregation, and two self sterility factors in the quadri- 
polar species. 

. The results of the experiments on Humaria grann- 
lata tend to strengthen the evidence in favour of the 
conception of only two sexes in the fungi, and the 
occurrence of other factors which disturb their inter- 
reactions. 

With regard to the results of the experiments on the 
heterothallic Mucor hiemalis (a species showing true 
haplo-heteroecism), it is not quite clear whether it is 
to be inferred that they bear upon the subject of 
nutritive heterothallism or not. The striking mor- 
phological and physiological changes induced by sub- 
jecting the mycelia to adverse conditions are interest- 
ing, but although zygospore formation may be com- 
pletely inhibited, there is no evidence of nutritive 
heterothallism, and the repulsion shown by the my- 
celia of both strains suggests some form of staling. 
Neither does the production of imperfect zygospores 
support this view, as the formation of abortive fruiting 
bodies is not uncommon in the heterothallic fungi. In 
the Hymenomycetes, some strains are even capable of 
producing haploid fruiting bodies with viable spores, 
but these spores are all of the same sex (so called). 

D. M. Cayley. 

John Innes Horticultural Institution, 

Merton Park, S.W. 19, Mar. 6. 
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Projection of Long Spark upon the Yellow Spot 
of the Retina. 

The entopic vision of the fovea centralis by an 
instantaneous illumination, especially by bine light, 
may be well known to ophthalmologists. The follow- 
ing observations, which were made during our physical 
experiments with long disruptive sparks of a charac- 
teristic type, may, however, be of some special interest. 

A fine straight spark of several centimetres may be 
produced between two spherical electrodes of 3-5 cm. 
diameter which are continuously charged up by means 
of a Wommelsdorf machine with about 1 m. capacity 
in parallel, provided that a needle-point leakage is 
attached to the positive lead at a point not too near 
the spark gap. With this arrangement the usual 
irregular bending of spark tracks is effectively avoided, 
and nearly straight long sparks may be drawn suc- 
cessively at regular intervals. By iDrojecting the 
magnified image of this spark on a groimd-glass 
screen by means of a proper photographic lens, we 
obtain a fine luminous line of considerable length and 
of extremely short duration, which appears at the 
same position of the screen in regular succession. 
This constancy of spark track can only be obtained 
with the use of the needle above mentioned. 

It is this type of spark which is specially suited for 
the observation of the physiological effect here in 
question. Place a blue filter glass in front of the photo- 
graphic lens, or before the eye, and look at the image of 
the spark from a suitable distance. Using a single eye 
adapted to darkness for a sufficient time, the part of 
the luminous line corresponding to the fovea! region 
appears very dark and of saturated blue colour. 
The dark segment seems to make a singular jerky 
motion, spreading out a little on both sides. This 
motion can be seen better when a short segment 
of the spark is observed, screening off the remaining 
part by an opaque sheet. On looking at a point on 
the immediate outside of one end of the luminous 
streak, luminosity seems to move towards the other 
end. Some observers seem to perceive also a moment- 
ary contracting motion of the dark segment at the 
■ beginning or the end of the expanding motion. 

Outside the foveal region the luminosity appears 
to move towards the yellow spot. This may be ob- 
served most effectively when the eye is fixed at a point 
outside one end of the long spark image. 

Another fact which may perhaps be of special 
interest is that when the image of the spark is thrown 
across the centre of the foveal region we may observe 
a pair of faint circular haloes on the two sides of the 
spark track. The interior of the halo is quite dark and 
the two dark discs touch the spark as well as each other. 
The screen was covered by a piece of cardboard with 
a slit slightly wider than the spark image, such that 
the faint illumination of the general background in 
the neighbourhood of the spark could be cut , off. 
The halo remained. This is probably brought about 
by the propagation of excitation along the marginal 
part of the fovea centralis. 

With a yellow filter, the foveal part appears brighter 
than the external part and bounded by dark fringes. 

The experiments may be varied widely by altering 
the intensity and magnification of spark, the distance 
of the eye from the screen, the time interval of succes- 
sive sparks, the time of adaptation of the eye to dark- 
ness, etc. 

The visual angle of the foveal dark segment was 
measured and found to be considerably different for 
two observers. 

Tobahiko Tebada. 

Institute of Physical and Chemical Research, 

Tokyo. 
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The Absorption Spectrum of Selenium Dioxide. 

The fact that selenium dioxide, a white solid, gives 
a brown vapour has been discussed by Meyer and 
Langner (Ber., 60 B, 285; 1927), who conclude that 
the colour must be due to the dioxide and cannot be 
attributed to selenium liberated by dissociation. 

The absorption spectrum of selenium dioxide has 
been partially described in a brief note by E. J. Evans 
and G. N. Antonoff {Astrophys. Jour., 34, 277 ; 1911), 
who, using 0-006 gm. of the material in an evacuated 
tube at temperatures ranging from 360° to 900° C., 
observed absorption band heads from AX3930 to 
4470 A. and, at the highest temperature, continuous 
absorption below X4200 A. But absorption in this 
region will not account for the brown colour of the 
vapour, which is observed, moreover, at temperatures 
of the order of 300°-400° C. The spectrum has now 
been photographed in this laboratory on a Hilger 
E.l quartz spectrograph and banded structure has 
been found to extend over a much wider range, namely, 
XX3840 to 5740 A. 

Evans and Antonoff’s result may be due to the 
selenium dioxide vapour in the tube not being 
saturated, and further to the fact that selenium dioxide 
dissociates rapidly in vacuo. For this reason, in the 
present work excess of selenium dioxide was taken 
and the tube filled with oxygen at a pressure of half 
an atmosphere at room temperature before sealing off. 

The pyrex absorption tube was 1|- metres long and 
was heated electrically to temperatures ranging from 
250° to 400° C. according to the region of the spectrum 
it was desired to observe. I am indebted to Mr. 
T. W. Parker, of the Chemistry Department of this 
College, for a supply of freshly prepared selenimn 
dioxide. 

In the near ultra-violet and violet a regular series 
of diffuse heads is observed, some of which have an 
appearance of a very complex and fine structure. 
The diffuseness may thus be due to insufficient 
resolving power. In the blue-green, green and yellow, 
the obvious regularity disappears, but there are a 
number of sharp heads, degraded to the red. 

This spectrum is presumably due to selenium dioxide, 
since saturated selenium vapour at a temperature of 
the order of 400° C., in a similar tube, was found to 
give no absorption in the region in question. Evans 
and Antonoff obtained selenium absorption bands in 
this region, but at a higher temperature : at 300° C., 
absorption was confined to the region XX3200-3700; 
Further, when an evacuated absorption tub© was used 
in the present work, the spectrum gradually dis- 
appeared owing to the dissociation of the selenium 
dioxide. . 

The wave-lengths of the band heads are now being 
measured, and it is hoped to give fuller details else- 
where. ' S. F. Evans. : 

Physics Department, 

Armstrong College (University of Durham), 

ISr ewcastle-upon-Tyne. 


Dissociation Energy of Zng Molecules. 

It has been shown by me [Zeits.f. Fhys . , 55, 338 ; 1 929 ) 
that the dissociation energy of Hgg molecules is 
greater than has been supposed. Also, for Cdg 
molecules several optical data show that we have to 
deal with high dissociation energy (23 kcal./moL 
given by Jablonski). The dissociation energy of 
Zug molecules found by Winans cannot be considered 
as probable; because Jablonski and Kapuscinski have 
shown that the considerations of ^^Tnans led to 
erroneus value for the dissociation energy of Cdg 
molecules. Therefore it seems interesting to make 
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direct measurement of the evaporation energy of 
Ziio molecules . This last value was found from changes 
of the band absorption coefficient to be dependent 
upon the temperature of saturated zinc vajDour. Pre- 
liminary mierophotometric measurements of photo- 
graphic plate density were made for three wave- 
lengths, 2313, 2502, and 2558 A. for the range of 
temperatures 790°-920° C. The results of calcula- 
tions give a number of values which do not differ 
more than 3 kcal./moL from the average value 32 
kcaL-mol. It is thus possible to give in a table a com- 
parison of energies of evaporation of atoms (1), of 
corresponding molecules (2) and their dissociation 
energies (3), for three elements — zinc, cadmium, and 
mercury (in kca,L/mol.) : 



1. 

2. 

3. 

Zinc 

30*5 

32 

29 

Cadmium . 

26*5 

30 

23 

Mercury 

14*5 

11 

18 


The value of evaporation energy of Hga molecules 
was given by me in a former paper (l.c.) ; the dis- 
sociation energy of Zxi.^ and Hg 2 molecules results 
from the corresponding evaporation energies of atoms 
and molecules ; the value of evaporation energy of 
Cdo molecules were found by putting for the dissocia- 
tion energy the value given by Jablonski. 

These results show that the absorption band system 
of zinc vapour found by Mohler and Moore in the 
wave-length range 2636-2551 A. corresponds to the 
%^P-V-Sq atom transition. For the author found the 
continuation of this band system in the directions of 
shorter and longer wave-lengths ; the limit of con- 
vergence of these bands corresponds sufficiently well 
to the calculated dissociation energy of Ziig molecules. 

S. Mbozowskii. 

Physical Laboratory of the Society 
of Sciences and Letters, Warsaw. 


Electronic Fine Structure in Helium Bands. 

ExpEBiMENTAn evidence for the triplet nature of 
the 27r3iJ„ and terms of the helium molecule has 

recently been given by Prof. Mulliken and Dr, Monk 
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with their grating spectrograms of the band 6400 A. 
(Phys. Pev., 34, 1530; 1929). The resolution into 
doublets (two of the triplet components being too 
near to be resolved) is more clearly shown on our 
interference spectrogram of the same band (Fig. T). 
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The photograph was taken by projecting horizontal 
fringes formed by a 40 -plate echelon (resolving power, 
c. 400,000) on to the fairly wide slit of a plane grating 
spectrograph, the latter giving a dispersion of 3-2 A, 
per mm. in the first order. The exposure w^as one 
hour. The neon (impurity) line 6402*246 A. served as 
the standard of measurements, as this line appears 
in two consecutive orders, their distance being 

0*64057 A. 

The measured doublet separations are : 


Baxd 6400 A. 


Line. 

Ox. 

Oa. 


Q:- Qo- 

Chi. 

QiS’ 

Qi5. 

AA (A.) 

0-145 

0-115 

0-119 

0-114 0-109 

0-111 

0-10 

0-08 

Ava (eni.-i) 

0-354 

00 

6 

0-290 

0-278 0-266 

0-271 

0-24 

0-21 


Line. 

Pa. 

A\(A.) 

0*110 

(cm.~^) 1 

0*268 


Further investigation on this and other helium bands, 
using a tube cooled with liquid air, is in progress. 

SUNAO Imanishi. 

The Institute of Physical and 
Chemical Research, 

Komagome, Tokyo, 

Japan, Feb. 20. 


Coloured Glass as a Deterrent to House Flies. 

Some years ago Messrs. W. P. Hartley, Ltd., jam 
manufacturers, Aintree, glazed their storage ware- 
houses with yellow glass. The warehouses are 
connected by corridors which were glazed with 
ordinary glass. They noticed that whereas there 
were always plenty of flies in the corridors these 
never went into the warehouses. They then glazed 
the corridors with yellow glass, and found that they 
got rid of the flies from these also. 

We have heard of other instances where coloured 
glasses have been used as a deterrent for flies, and we 
understand that some abattoirs have been glazed 
with blue glass. 

As w^e were continually being asked for advice 
on this subject, we decided to carry out some experi- 
ments in an endeavour to ascertain whether the 
house fly was susceptible to coloured light, and if so, 
which colour was the best deterrent. We carried out 
a series of experiments last summer under advice 
from Prof. R, Newstead, and found that, every- 
thing else being equal, the house fly prefers white 
light to coloured light, and that red and yellow are 
the best deterrents. Blue and green are not nearly 
so effective. The loss in illumination with red glass 
being too great for general use, it appears that yellow 
is the best. 

Although it cannot be claimed that the use of 
yellow glass is an absolute preventive, it is a very 
effective deterrent, and valuable for use in connexion 
with the storage of food. 

We do not suggest the use of yellow glass for any 
building in which people are continually employed, 
because it has been found that yellow" light is bad for 
the eyes and general health. 

We cannot find a record of any work on this subject, 
and intend to continue our experiments during the 
coming summer. In the meantime we wonder 
whether any readers of Natube have noticed this 
peculiar attitude of the house fly towards coloured 
light, and can offer any explanation. 

PiLKiNGTOisr Bbothebs Ltd. 

Crown Glass Works, 

St. Helens, Lancs, 

Mar. 17. • 
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Radio Direction-Finding by Transmission and Reception,^ 
By Dr. R. L. Smith-Rose. 


ri^HE application of the rotating closed loop 
A. direction - finder, both as a navigational 
instrument and as a useful scientific tool in the 
study of the propagation of electro-magnetic waves, 
has been developing rapidly during the past few 
years. So long ago as 1901 the performance of a 
direction-finder was being studied in America, but 
owing to its comparative insensitiveness as a receiver 
the modern radio direction-finder owes its success 
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very largely to the introduction of valve amplifiers, 
which enabled a moderately large reception range 
to be obtained. The practical development of the 
instrument, therefore, dates from about 1915. 

The Radio Directiok-Einder. 

The several commercial types of direction-finder 
now in use employ the same fundamental principle 
of the reception of vertically polarised f wireless 
waves by a closed coil. In the attachment of a 
valve amplifying receiver to the rotating closed 

! Abstract of a lecture delivered at the Royal Institution on Feb. 6. 
t The term vertically polarised ’ is used here to indicate that the 
electric force of the wave lies in the vertical plane of propagation, 
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coil, the possibility of obtaining spurious electro- 
motive forces in the system is introduced on account- 
of the phenomena generally known as the ' an- 
tenna effect ’ of the coil and the ‘ direct pick-up ^ 
of signal electromotive force on various parts of the 
receiver. These spurious electromotive forces 
make themselves evident by a blurring of the signal 
zeros, with or without a displacement of these 
zeros from their correct positions. The methods 
adopted for overcoming these 
effects are based upon the use 
of somewhat elaborate screening 
arrangements, which were em- 
ployed in the first place in the 
construction of direction-finders 
for accurate research purposes 
but are now being applied to 
commercial instruments. In the 
commercial pattern of rotating 
loop marine direction-finder, the 
receiving coil is enclosed in a 
metallic shielding tube mounted 
on a robust column on the deck 
above the operating room, in which 
the rotation of the loop and all 
receiving adjustments can hie 
effected when it is desired to 
make bearing observations upon 
any incoming signals. In the case 
of such use of a direction-finder 
on board ship, the bearing is taken 
relative to the ship’s head, and 
it is necessary to oblain this direct 
from the compass reading in order 
to make the wireless bearing refer 
to a great circle direction. 

Before the development of valve 
amplifiers made possible the use 
of rotatable multi-turn loops, 
Artom, Bellini, and Tosi suggested 
and used large frames of a tri- 
angular shape for directional wire- 
less communication. The large 
fixed loops employed in this 
arrangement, now generallyknown 
as the Bellini-Tosi system, are 
connected to a radiogoniometer, 
an instrument which reproduces 
in miniature the directive properties of the external 
field of the waves. Recent developments of this 
system for use in ships have resulted in the employ- 
ment of smaller multi-tnrn loops which are more 
conveniently fixed on board and are shielded in a 
manner similar to the single loops referred to above. 

In the application of a direction-finding system 
to either marine or aerial navigation, it is import- 
ant to understand clearly the exact conditions 
under which the observed bearings are accurate, 
and in other conditions to appreciate the order of 
magnitude of the possible errors involved and the 
means of mitigating these where possible. An 
important factor to be noted from a navigational 
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point of view is that of any effect of fog on direction- 
finding, since it is generally during foggy weather 
that the majority of marine direction-finders are 
called into action. The experience of all observers 
for several years past is in agreement that the 
existence of fog, whether local or widespread, 
gives rise to no abnormal effects in direction- 
finding. 

Various conditions may be present in the neigh- 
bourhood of a direction-finding station to cause an 
error in the bearing observed on a distant trans- 
mitting station. From various detailed investiga- 
tions into the causes of such errors, it is known that 
the most prominent effects are due to masses of 
metal wnrk and wires, either above or below the 
earth’s surface, and to trees. In most cases w^here 
the directional station is situated on land, it is 
possible to select a site wliich is largely, if not 
entirely, immune from such effects. In the case 
of the use of a direction-finder on board ship, it 
is impossible to be clear of the metal wnrk of the 
ship itself, and the resulting bearings are subject to 
a quadrantal error which can either be compen- 
sated by circuit adjustment or corrected for by a 
chart. 

Another type of error which is of some importance 
ill the application of direction-finding to marine 
navigation is that due to the deviation of wireless 
waves in crossing a coast line when the path of the 
w^aves lies approximatel^r parallel to the coast. 
On wave-lengths of from 450 metres to 1000 
metres, normally used for marine working, the 
coastal error is of the order of 2°-4® when the 
direction of transmission is within 20° of the coast 
line. The error is always such as to indicate a 
bending of the waves towards the normal to the 
coast line in passing from the sea to the land side 
of the boundary. In connexion with these coastal 
errors, it is worthy of note that, with the accu- 
mulation of experience of the use of direction- 
finders on board ship, it is now becoming .customary 
to mark out on charts the ‘ arcs of good bearings ’ 
of various transmitting stations within which 
results of observations are found to be trustworthy. 

As an illustration of the reliability of direction- 
finding as applied to marine navigation, the results 
of some tests carried out between a direction- 
finding station on the east coast of England and 
various ships crossing the ISTorth Sea may be quoted. 
At the various ranges of transmission up to nearly 
120 miles j the limiting error of the direction-finder 
bearing was about 4°. In more than 80 per cent 
of the cases the wireless bearings were correct to 
within 1°, while the proportion correct to within 2° 
was nearly 95 per cent. These figures refer to 
bearings taken at a shore station on transmissions 
from ships across an intervening open sea path at 
ranges up to about 100 miles. Since it is now 
generally agreed that an accuracy of 2° is adequate 
for most navigation purposes, it is evident that 
under its ordinary conditions of use the direction- 
finder is a very trustworthy and useful aid to marine 
navigation. Similar results to the above are 
obtainable with the direction-finder installation 
fitted on board ship and observations made on the 
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transmissions from a shore station. A large 
number of fixed beacon transmitting stations are 
now” in operation in various parts of the w”orld for 
the specific purpose of emitting a regular series of 
signals for the use of ships fitted with direction- 
finders. 

Night Ereors. 

When the range of transmission is greater than 
the figure mentioned above, the accuracy of the 
observed direction-finder bearings is liable to de- 



preciate during the hours of darkness, when some 
erratic variations of the observed bearings take 
place, accompanied by a change in quality of the 
signal minima. The general nature of these varia- 
tions can be understood from the typical graphs 
given in Figs. 1 and 2, which show” the apparent 
bearings of some fixed transmitting stations as 
observed every few minutes over periods of tw^enty- 
four hours at one observing station. On the wave- 
lengths in question, of 2000-4000 metres, it is 
to be noticed that the day bearings are much 
steadier in the summer than in the winter months, 
but that in either case the approach of sunset is 
accompanied by an increase in the magnitude and 
frequency of the variable errors which continues 
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throughout the night until sunrise. Such variable 
errors may range up to 90° or more, but it is note- 
worthy that during the night periods the observed 
bearings show no signs of a definite systematic 
error, and so the variations are on the whole equally 
distributed about the true bearing. The larger 
errors are also comparatively rare ; in fact, 
observations over long periods have shown 
that it is seldom that more than 10 per cent 
of the night observations give an error exceed- 
ing 10°. 

The cause of the erratic effects and variations 
observed generally during the night periods is 
intimately associated with the mode of propaga- 
tion of electromagnetic w^aves over the earth’s sur- 
face. This has been the subject of much detailed 
research during the past few- years, and it is now 
well knoym that, in general, two sets of waves 
travel betw^een a transmitting and receiving 
station^ — the direct or ground w^ave, and the in- 
direct or atmospheric w^ave. At short distances 
from the transmitter, the intensity of the indirect 
w^ave is generally small, and only the wave trans- 
mitted directly along the earth’s surface is of 
importance in producing the received signal. At 
medium distances, both the direct and the indirect 
W'ave are received, W'hile at great distances the 
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major part or the whole of the received signal is 
due to the indirect wave w^hich has travelled 
through the upper atmosphere. 

In order to explain the variations in apparent 
bearings on the closed type of direction-finder W'C 
have been considering, it is necessary to assume 
that the plane of polarisation of. the dowmcoming 
waves may vary. This is undoubtedly caused by 
a rotation of the plane of polarisation which takes 
place w^hile the waves are travelling through the 
ionised regions of the atmosphere and is due to the 
presence of the earth’s magnetic field. In Fig. 3, 
diagrammatic illustrations are given of a number 
of simple cases of the reception of wireless waves 
on a closed loop, and from these it will be seen that 
it is the horizontal component of the electric force 
of the dow'iicoming waves which is responsible for 
producing an error in bearing. So long as the 
vertically polarised direct wave is strong compared 
with the horizontally polarised component of the 
downcoming waves, the error in bearing will be 
small. Thus the variations in bearings close to the 
transmitter will be small, a conclusion which is 
confirmed in practice, for. night variations are not 
experienced at distances less than about 30 miles 
for overland working. 

(To he coniimied.) 


Nobel Prize Awards. 


F ollowing upon the article in our issue of 
Mar. 29, p. 495, on the history and constitu- 
tion of the committees of the Nobel Foundation, 
w'e print below a complete list of the recipients 
since 1901 — the date of the first distribution — 
of Nobel prizes for physics, chemistry, physiology 
and medicine, classified according to countries, each 
country representing the working domicile of the 
recipient at the time of allotment of the prize. 

Physics. 

Denmark. 

1922. Prof. Niels Bohr (Copenhagen), for his 
services in the investigation of the structure of 
atoms, and of the radiation emanating from them. 

France. ' 

1903. Prof. Henri Antoine Becquerel (Paris), 
In recognition of the special services rendered by 
him in the discovery of spontaneous radioactivity. 
One half the prize allotted, the other half divided 
equally between Prof. Pierre Curie (Paris) and 
Madame Curie, for special services rendered by 
them in the work they carried out jointly in in- 
vestigating the phenomena of radiation discovered 
by Henri Becquerel. 

1908. Prof. Gabriel Lippmann (Paris), for his 
method, based upon the phenomenon of inter- 
ference, for reproducing colours by photography. 

1909. Prof. Ferdinand Braun (Strasbourg), in 
recognition of services in. the development of 
wireless telegraphy. The prize w^as divided equally 
with G. Marconi (Italy). 

1920. M, Charles Edouard Guillaume (Sevres), 
in recognition of his services to the physics, of 
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precision by his discovery of anomalies in nickel 
steel alloys. 

1926. Prof. Jean Perrin (Paris), for his works on 
the discontinuous structure of matter, and especially 
for his discovery of the equilibrium of sedimentation. 

1929. M. Louis Victor de Broglie (Paris), for his 
discovery of the wave-character of the electrons. 

GeRMxINY. 

1901. Prof. Wilhelm Conrad Rdntgen (Munich), 
in recognition of the exceptional services rendered 
by him in the discovery of the special raja's wkich 
have been called after him. 

1905. Prof. Philipp Lenard (Kiel), for his wmk 
in connexion with cathode raj^s. 

1911. Prof. Wilhelm Wien (Wurzburg), for his 
discoveries regarding the laws governing the radia- 
tion of heat. 

1914. Prof. Max von Laue (Frankfort-on-Maiii), 
for his discovery of the defraction of Rontgen rays 
on passing through crystals. 

1918. Prof. Max Planck (Berlin), for his dis- 
coveries in connexion with the quantum theory. 
Aw^arded in 1919. 

1919. Prof. Johannes Stark (Greifsw^ald), for 
his discovery of the Doppler effect in canal rays, 
and of the decomposition of spectrum lines in an 
electric field. 

1921. Prof. Albert Einstein (Berlin), for his 
services to the theory of physics, and especially for 
his discovery of the law^ of the photo-electric eflcct. 

1925. Prof. James Franck (Gottingen), and 
Prof. Gustav Hertz (Halle), for their discovery of 
the laws governing the impact of an electron upon 
an atom. The prize w^as divided equally in 1926, 
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Great Britain. 

1904. Lord Rayleigh, for his investigations into 
the density of the most important gases, and for 
his discovery of argon in connexion with these 
investigations. 

1906. Prof. Joseph John Thomson, in recog- 
nition of the great services rendered by him in his 
theoretic and experimental investigations regarding 
the passage of electricity through gases. 

1915. Prof. William Henry Bragg and Prof. 
William Lawrence Bragg, for their services in the 
analysis of crystal structure, by means of X-rays. 
The prize was divided equally. 

1917. Prof. Charles Glover Barkla, for his 
discovery of the characteristic Rontgen radiation 
of the elements. Awarded in 1918. 

1927. Prof. Charles Thomson Rees Wilson, for 
the method discovered by him of perceiving by 
condensation of steam the paths taken by elec- 
trically charged particles. The prize for this year 
was divided equally with Prof. A. H. Compton 
(United States). 

1928. Prof. Owen Willans Richardson, for his 
researches upon the thermionic phenomenon, and 
especially for his discovery of the law named after 
him. Awarded in 1929. 

Italy. 

1909. Guglielmo Marconi (born Bologna), in 
recognition of services in the development of wire- 
less telegraphy. The prize was divided equally 
with Prof. Ferdinand Braun (Strasbourg). 

Netherlands. 

1902. Prof. Hendrik Antoon Lorentz (Leyden), 
and Prof. Pieter Zeeman (Amsterdam), in recog- 
nition of the special services rendered by them in 
their investigations regarding the influence of 
magnetism upon the phenomena of radiation. The 
prize was divided equally. 

1910. Johannes Diederxk van der Waals (for- 
merly at Amsterdam), for his work in connexion 
with the equation of state for gases and liquids. 

1913. Prof. Heike Kamerlingh Onnes (Leyden), 
in recognition of his investigation into the proper- 
ties of matter at low temperatures which led, 
amongst other things, to the production of liquid 
helium. 

Sweden. 

1912. Gust af Dalen (Stockholm), for his dis- 
covery of automatic regulators, wLich can be used 
in conjunction with gas accumulators for lighting 
lighthouses and light buo,ys. 

1924. Prof. Karl Manne Georg Siegbahn (Upp- 
sala), for his discoveries and investigations in X-ray 
spectroscopy. Awarded in 1925. 

: United States. 

1907. Prof. Albert Abraham Michelson (Chicago), 
for his optical instruments of precision, and the 
spectroscopic and metrologic investigations wLich 
he carried out by means of them. 

1923. Prof. jPobert Andrews Millikan (Pasa- 
dena, California), for his w^orks on the elementary 
charge of electricity, and on photoelectric pheno- 
mena. 

No. 3153, VoL. 125] : , ; 


1927. Prof. Arthur Holly Compton (Chicago), 
for his discovery of the phenomenon known by his 
name. The prize for the year wns divided equally 
with Prof. C. T. R. Wilson (Great Britain). 

The prize for physics for the year 1916 was 
allocated to the Special Fund for this section. 

Chemistry. 

Austria. 

1923. Prof. Fritz Pregl (Gratz), for the method 
of micro-analysis of organic substances discovered 
by him. 

France. 

1906. Prof. Henri Moissan (Paris), in recog- 
nition of the great services rendered by him in his 
investigation and isolation of the element fluorine, 
as well as by his introduction to the service of 
science of the electric furnace called after him. 

1911. Prof. Marie SkledowRka Curie (Paris), in 
recognition of the services rendered by her to the 
development of chemistry, by her discovery of the 
elements radium and polonium, by her determina- 
tion of the nature of radium, and isolation of it 
in a metallic state, and by her investigations into 
the compounds of this remarkable element. 

1912. Prof. Victor Grignard (Nancy), for the 
so-called Grignard reagent, discovered by him, 
which in recent years has greatly advanced the 
progress of organic chemistry. The prize was 
divided equally with Prof. P. Sabatier. 

Prof. Paul Sabatier (Toulouse), for his method 
of hydrogenating organic compounds in the presence 
of finely disintegrated metals, wLereby the progress 
of organic chemistr}?- has been greatly advanced in 
recent years. 

Germany. 

1901. Prof. Jacobus Hendrik van ’t Hofl: (Ber- 
lin), in recognition of his special services in con- 
nexion with the discovery of the laW'S of chemical 
dynamics and osmotic pressure in solutions. 

1 902 . Prof . Emil Fischer (Berlin) , in recognition 
of his special services in connexion with his syn- 
thetic experiments in the sugar and purin groups 
of substances, 

1905. Prof. Adolf von Baeyer (Munich), in 
recognition of his services in the development of 
organic chemistry and chemical industry, through 
his work on organic dyes and hydro-aromatic 
combinations. 

1907. Prof. Eduard Buchner (Berlin), in recog- 
nition of his investigations in biological chemistry 
and his discovery of cell-less fermentation. 

1909. Prof. Wilhelm OstwRld (Leipzig), in 
recognition of his works on catalysis, as woll as for 
his investigations into the fundamental principles 
governing chemical equilibrium and rates of reaction. 

1910. Prof. Otto Wallach (Gottingen), in recog- 
nition of the services rendered by him to organic 
chemistry and the chemical industry, through his 
pioneer work in the field of alicyclic compounds. 

1915. Prof. Richard Willstatter (Munich), for 
his researches into the colouring matter of plants, 
especially chlorophyll. 

1918. Prof. Fritz Haber (Berlin-Bahlem), for 
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the synthetic production of ammonia from its 
elements. Awarded in 1919. 

1920. Prof. Walther IsTernst (Berlin), in recog- 
nition of his work in thermo-chemistry. Awarded 
:in 1921. 

1925. Prof. Richard Zsigmondy (Gottingen), 
for his exposition of the heterogeneous nature of 
colloid solutions, and for the methods he used in 
that connexion, which have become a determin- 
ing factor in the modern chemistry of colloids. 
Awarded in 1926. 

1927. Prof. Heinrich Wieland (Munich), for his 
investigations into the constitution of the bile acids 
and kindred substances. Awarded in 1928. 

1928. Prof. Adolf Windaus (Gottingen), for his 
services in the investigation of the constitution of 
the sterols and their connexion with the vitamins. 

Great Britain. 

1904. Sir William Ramsay, in recognition of his 
services in the discovery of the inert gaseous 
elements in air, and the determination of their place 
in the periodic system. 

1908. Prof . Ernest Rutherford, for his investiga- 
tions into the disintegration of elements, and the 
chemistry of radioactive substances. 

1921. Prof. Frederick Soddy, for his contribu- 
tions to the chemical knowledge of radioactive 
substances, and his investigations into the origin 
and nature of isotopes. Awarded in 1922. 

1922. Dr. Francis William Aston, for his 
discovery of a great number of isotopes in several 
non-radioactive elements, by means of his mass 
spectrograph, as well as for his discovery of the 
w'hole number rule. 

1929. Prof. Arthur Harden, for investigations 
on the fermentation of sugars and of fermentative 
enzymes. The prize was divided equally with 
Prof. Hans von Euler- Chelpin (Stockholm). 

■ Sweden. 

1903. Prof. Svante August Arrhenius (Stock- 
holm), in recognition of special services rendered 
by^ him to the development of chemistry by his 
electrolytic theory of dissociation. 

1926. Prof. Theodor Svedberg (Uppsala), for his 
works on disperse systems. 

1929. Prof. Hans von Euler-Chelpin (Stock- 
holm), for investigations on the fermentation of 
sugars and of fermentative enzymes. The prize 
was divided equally with Prof. A. Harden (Great 
Britain). 

Switzerland. 

1913. Prof. Alfred Werner (Zurich), in recog- 
nition of his works on the linking up of atoms 
within the molecule, whereby new light has been 
thrown upon older fields of research, and new fields 
have been opened up, especially within the realm 
of inorganic chemistry. 

United States. 

1914. Prof. Theodore William Richards (Har- 
vard), in recognition of his accurate determination 
of the atomic weight of a large number of chemical 
elements. Awarded in 1915. 
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The prizes for the years 1916, 1917, 1919, and 
1924 were allocated to the Special Fund for this 
section. 

Physiology and Medicine. 

Austria. 

1914. Robert Barany (Vienna), for his wovk on 
the physiology and pathology of the vestibular 
system. The prize was aw^arded in 1915. 

1927. Prof. Julius Wagner- Jauregg (Vienna), 
for his discovery of the therapeutic value of 
malaria inoculation in the treatment of dementia 
paralytica. 

Belgium. 

1919. Prof. Jules Bordet (Brussels), for his dis- 
coveries in connexion with immunitv. Aw^arded 
in 1920. 

Canada. 

1923. Prof. Frederick Grant Banting (Toronto), 
and Prof. John James Pdchard MacLeod (Toronto), 
jointly^ for the discovery of insulin. 

Denmark, 

1903. Prof. Mels Ryberg Finsen (Copenhagen), 
in recognition of his treatment of disease, especially 
luptus vulgaris, with concentrated light ray^s*. 

1920. Prof. August Krogh (Copenhagen), for 
his discovery of the regulation of the motor 
mechanism of capillaries. 

1926. Prof. Johannes Fibiger (Copenhagen), 
for his discovery of the Spiroptera carcinoma. 
Aw^arded in 1927. 

France. 

1907. Charles Louis Alphonse Laveran (Paris), 
for his work on the part played by protozoa in 
the generation of disease. 

1908. Prof. Elie Metclmikoff (Paris), for work 
(with Prof. Ehrlich) on immunity. The prize was 
divided equally with Prof. Paul Ehrlich (Frankfort- 
on-Main). 

1913. Prof. Charles Richet (Paris), for his -work 
on anaphydaxy. 

Germany. 

1901. Prof. Emil Adolf von Behring (Marburg), 
for his work on serum therapy against diph- 
theria. 

1905. Prof. Robert Koch (Berlin), for his wurk 
on tuberculosis. 

1908. Prof. Paul Ehrlich (Frankfort-on-Main), 
for work (with Prof. Metchnikoff) on immunity’ 
The prize was divided equally with Prof. Elie 
Metchnikoff (Paris). 

1910. Prof. Albrecht Kossel (Heidelberg), for 
his achievements in the chemistry of the cell, by 
his works on proteins, the nucleic substances in- 
cluded. 

1922. Prof. Otto Mey^erhof (Kiel), for his dis- 
covery of the correlation between the consumption 
of oxygen and the production of lactic acid in the 
muscles. The prize for the year w^as divided 
equally in 1923 with Prof. A. V. Hill (Great Britain). 

Great Britain. 

1902. Sir Ronald Ross, for his w'ork on malaria. 

1922. Prof. Aiehibald Vivian Hill, for his dis- 
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CO very relating to the heat -production of muscles. 
The prize for the year was clivided equally in 1923 
" with Prof. 0. Meyerhof (Kiel). 

1929. Sir Frederick Gowland Hopkins, for the 
discovery of growth - promoting vitamins. The 
prize w^as divided equally with Dr. C. Eijkman, 
Utrecht. 

Italy. 

1906. Prof. Camillo Golgi (Pavia), for work 
(with Prof. Ramon y Cajal) on the structure of the 
nervous system. The prize was divided equally 
with Prof. Ramon y Cajal (Madrid). 

Netherlands. 

' 1924. Prof. Willem Einthoven (Leyden), for his 

discovery of the mechanism of the electrocardio- 
gram. 

1929. Dr. C. Eijkman (Utrecht), for the dis- 
covery of the anti-neuritic vitamin. The prize 
was divided equally with Sir Frederick Gowland 
Hopkins (Great Britain). 

j; Russia. 

; 1904. Prof. Ivan Petrovitch Pavlov (St. Peters- 

burg), in recognition of his wwk on the physiology 
of digestion. 

Spain. 

1906. Prof. Santiago Ramon y Cajal (Madrid), 
for w’’ork (with Prof. Golgi) on the structure of the 
nervous system. The prize was divided equally 
f with Prof, Camillo Golgi (Pavia), 


Sweden. ' 

, 1911. Prof. Alivar Gullstrand (Uppsala), for his 
w^ork on the dioptrics of the eye. 

Switzerland. 

1909. Prof. Theodor Kocher (Berne), for his 
work on the physiology, pathology, and surgery of 
the thyroid gland. 

Tunisia. 

1928. Dr. Charles Nicolie (Tunis), for Ms wwk 
on typhus exanthematicus. 

United States. 

1912. Dr. Alexis Carrel (New- York), for his 
work on vascular ligature and on the grafting of 
blood vessels and organs. 

The prizes for the years 1915, 1916, 1917, 1918, 
1921, and 1925 w^ere allocated to the Special Fund 
for the section. 

On Founder's Day, Dec. 10, the anniversary of 
the death of Dr. Nobel, the adjudicators hand to 
the designated prize-winners a draft on the Founda- 
tion for the amount due, together with a diploma 
and a medal in gold, bearing the testator’s effigy on 
the obverse, and an emblematic design on the reverse. 

It is incumbent on a prize-winner to give a 
lecture, if feasible, on the subject of the work for 
which the prize was awarded, within six months 
of the Founder’s Day at wliich the prize was won, 
and to be given at Stockholm. 


Obituary. 


Edw^ard Clodd. 

“ Thou pirate nested over Aide ! 

Stern ■wrecker of the Established Faith ! 

From whom the parson shrinks appalled 

A beacon to thy fellows, Clodd.” 

George Meredith, 1899. 

E dward clodd was bom at Margate on 
July 1, 1840. He died at Ms home, Strafford 
House, Aldeburgh, on Mar. 16. He had been cruelly 
paralysed and largely deprived of his speech during 
nearly twn years past but was otherwise mentally 
alert ; he was overcome by a sudden attack of 
asthma, lasting barely a week. His body was cre- 
mated, at Ipswich, on Mar. 20, at the close of a short 
Rationalist service at wffiich the few who remain of 
his old friends were mostly present. His ashes are 
now cast into Aldeburgh Bay. He seems to have 
passed away in full consciousness, satisfied to have 
made good use of his earthly heritage, free from all 
selfish wish on his own account— only sorry to go 
because he found the world so intensely interesting. 
His great friend Hardy held this view at the end. 
To have been with such men is to know the peace 
that knowledge can give. 

He came from the sea and the soil, the name being 
one of long standing in Suffolk. At the time of his 
birth, Ms father was captain of a brig. : He was 
nurtured at the brink of the sea, at Aldeburgh, of 
which small town his parents were natives. On 
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joining his yacht, the Lotus, you naturally reported 
yourself — Come aboard, Sir ”, he was so thor- 
oughly the stocky, sturdy sailor in figure, with all 
the sailor’s winsome ways. Behind the sailor was a 
man of an astounding literary culture, burning with 
curiosity, ever seeking really to know ; at heart he 
was both the man of letters and the scientific in- 
quirer, a rare combination — though without techni- 
cal training. He was self-educated in this respect 
and with wonderful finish. His mother taught him 
to read, the Bible especially ; to the end, he advo- 
cated its use, not in the service of dogmatic teach- 
ing but as the greatest work of literature in our 
language. 

Clodd w^as simply but well trained up to fifteen 
years of age, at the Aldeburgh Grammar School. 
The head, Mi*- Buck, definitely imbued him with 
the love of learning ; at his suggestion, in later years 
(1861), he was to wite a guide to Aldeburgh, In 
1865 he produced a life of Crabbe, the Aldeburgh 
poet ; the literary afflatus was in him from, an early 
age. He was meant for the Church but his imagina- 
tion was so stirred, in 1851, by a visit to the Great 
Exhibition, that in 1855, like Whittington, he took 
his future into his own hands and went to London 
town, where he had an aunt and an uncle. After 
serving in various offices, in 1862 he became a clerk 
in the London Joint Stock Bank ; he then married. 
Ten years later he was appointed secretary, a 
position he held until June 1915. Although not 
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built of business stuff, lie was exactiy fitted for tliis 
office. It brought him into contact with many 
interesting men. One instance he gave me — when 
Hughes, who later invented the microphone, came 
over from America, he called at the bank and saw" 
Clodd ; on leaving he deposited £7000 he had saved 
mostly from his earnings as a teacher of music. 
This was at the time when gas w^as at its lowest 
owing to the introduction of the electric light and it 
W"as by happy investment in gas stock that Hughes 
w-as able to amass his fortune. When he died he 
appointed Clodd his trustee. Clodd was also 
trustee to ‘ Amazon ’ Bates and to Holman Hunt. 

He had two great gifts — the one to which he ow^ed 
his literary success was the rare one of reading 
exactly. Taking down any book in his library, you 
saw at once that it had been read w^ord for word. 
Passage after passage would be underlined and a 
multitude of cross references wrritten in the margin. 
Press notices and letters from the authors w"ere to be 
found in most. He had an astounding memory and 
to the last remembered what he read. He w^as a 
critical master of anthropological literature. 

In his first London days he not only read hard 
but also attended sermons and lectures. It was the 
time when scientific criticism began to stir the in- 
tellecbual world and he w^as soon caught in the 
stream. He early began to wear the shoes of Non- 
conformity loosely ; they were unlatched when he 
WTote his “ Childhood of the World ” (1872) and 
came off altogether in writing his really daring 

Jesus of Nazareth ” (1880). From that time 
onw"ards, he was a declared anti- clerical. He w^as 
a Bationalist through intense logical study of the 
evidence. He was stirred to wnite the Childhood ” 
by asking himself in all sincerity how" and what he 
could safely and honestly teach his young children : 
he soon felt obliged to depart from current practice. 

Jesus of Nazareth ” appeared as a gift from the 
gods to a man like Huxley, to Buskin it wns 
anathema. The original ‘ author’s copy ’ on his 
shelves has in it a most remarkable set of letters 
received from ail and sundry, including advanced 
clerics, giving their opinions upon the wnrk. Al- 
though he had no use for man-made gods, no use 
for metaphysics, at heart he was deeply religious. 

Clodd’s second gift, that which made him so 
loved, w"as his abounding genius for friendship. 
His books soon brought him recognition but he had 
only to make one friend to be offered another and 
he never hesitated to offer himself freely, even to 
strangers, if he wished to know them. His Alde- 
burgh home became a magnetic centre to men of 
distinction in every walk, excepting politics and the 
church. 

His Memories ” (1916) gives some picture of the 
variety of Clodd’s friendships. Hardy and Mere- 
dith w"ere among them ; he had author’s copies of 
many of their works. Not a little of the delight of 
his w^eek-ends was derived from excursions on the 
Aide in Lottis I and II — a small sturdy vessel built 
much upon his owm lines, which sailed almost as 
close to the wind as he did to dogmatists and doc- 
trine-mongers. I w’-as out with him on his last 
cruise, twn years ago. I shall never forget two 
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occasions when his great friend Sir Mortimer 
Durand was our only companion. Of course w"e 
discussed far Cashmere and Persia. On one of 
these, a violent thunderstorm, which forced us to 
dowm all sail until the clouds rolled by, brought us 
close to the inner meaning of things : as w"e now" 
are by the life of a man like Edw^ard Clodd, verily 
of the salt of the earth. He seemed to have no 
original genius, yet an innate gift of using knowledge 
to the full. Is it not time that we follow^ed the 
great example of scientific service that he has set 
and made our knowledge of more avail ? Bela- 
tively, to-day, there is great over-production of 
knowiedge, great under-production of users of 
knowledge on the public behalf. 

Henry E. Armstrong-. 


Clodd w^as one of those numerous business men 
in whom Great Britain may justly pride itself, 
who devote their leisure to scientific and literary 
pursuits. During forty -three years he was secretary 
of the London Joint Stock Bank, but found time 
to read widely in science and literature, and being 
endow"ed with a notable gift of friendship, he became 
the friend of such diverse people, to name only a 
few", as T. H. Huxley, Sir William Huggins, 
B. A. Proctor, H. W. Bates, Joseph Thomson, 
Paul du Chaillu, Edw^ard Whymper, Sir Alfred Lyall, 
J. Cotter Morison, F. York Pow^ell, George Meredith, 
W. Holman Hunt, Andrew- Lang, Samuel Butler, 
Thomas Hardy. 

When The Origin of Species ” wns published, 
Clodd w-as an ardent and inquiring young man of 
twenty, and the discussions w"hich arose interested 
him keenly ; the publication of “ Essays and 
Beview-s ”, followed ten years later by ‘‘ Primitive 
Culture ”, together with wider reading, finally 
emancipated him from the strict orthodoxy in 
' which he had been brought up. Ow"ing to the 
absence of a book suitable for the young on the 
story of man’s progress, Clodd wTote '' The Child- 
hood of the World : a Simple Account of Man’s 
Origin and Early History ” (1873), which has gone 
through numerous editions and been translated 
into many European languages and even into 
Becowana and Secw^ana. It is impossible to 
estimate what effect this lucid and charming 
presentation of ^ the new- learning ’ had in Europe 
and America. The polemics of the mighty were 
thus made easily understandable, and the jmung 
were made aware of the trend of modern thought 
in a manner that must have influenced their 
outlook on life. 

Tw"o years later ''The Childhood of Religion ” 
inevitably f ollow"ed, and also had a great sale . Here 
Clodd was treading on more debatable ground, 
but the spirit in which it w"as written is admirable, 
though it doubtless alarmed some readers. “ The 
Story of Creation : a Plain Account of Evolution ” 
appeared in 1888 and rapidly w"ent through many 
editions, and it also must have considerably, if 
unconsciously, affected the rising generation. I]i 
1895 followed " A Primer of Evolution ” and " The 
Story of Primitive Man “ Pioneers of Evolution 
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from Thales to Huxley ”, in 1897, was the last of 
his popular expositions of evolution. 

Ciodd was from its early days an active member 
of the Folk-Lore Society, of which he was president 
in 1895 and 1896. Besides his two presidential 
addresses, he made various contributions to the 
Society’s journal. In 1885 he published ‘'Myths 
and Breams ”, and in 1898, “ Tom Tit Tot, an 
Essay on Savage Philosophy in Folk-lore ”, which 
is a deliglitfiii example of one aspect of the study 
of folk-lore. A compact little book, “Animism the 
Seed of Religion ”, appeared in 1905, and “ Magic 
in Names and in other Things ” in 1920 ; this is 
the most elaborate of Ciodd ’s writings on folk- 
belief and is as vividly written as his other 
books. 

In 1892 , Ciodd published a memoir of H. W. Bates 
in “ The Naturalist on the River Amazons ”, in 
1900 one on “ Grant Allen ”, and in 1902 another 
on “ Thomas Henry Huxley ”. In 1916 he de- 
lighted his numerous friends with the publication 
of “Memories”, and those who desire to know 
what Ciodd was to his friends should read this 
book and incidentally they will discover what 
manner of man he himself was. 

The above list of some of his books, and his very 
numerous contributions to journals of all kinds, 
indicate that Ciodd was a sower of the seed of 
intellectual freedom and a populariser of evolution, 
more particiilarty as regards man. This is not the 
place to refer to "his many literary associations, but 
no mention of Ciodd would be complete v/ithout 
allusion to the stimulating quality of his conversa- 


tion and to the notable gatherings at his home, 
where men of varied experience, activities, and 
research interchanged serious talk enlivened by 
jest. Ciodd was a perfect host, and not least so 
when as skipper he took his party for cruises in the 
Lotus. We have lost a great friend, and we offer 
our heartfelt s^^mpathy to his devoted wife, who 
made his declinina: years so liappv. 

A. C.'Hadbon. 


We regret to announce the following deaths : 

Prof. fJ. O. Arnold, emeritus professor and lately 
dean of the Faculty of Metallurgy in the Univei'sity 
of Sheffield, on Mar. 24, aged seventy-two years. 

Dr. Wilhelm Biedermann, formerly professor of 
physiology in the ITniversity of Jena, on Nov. 27, 
aged seventy -five years. 

Sir Edward Brabrook, C.B., a past president of the 
Royal Anthropological Institute and of Section H 
(Anthropologjp and also of Section F (Economic 
Science and Statistics) of the British Association, on 
Mar. 20, aged ninety years. 

Dr. Hermann von Ihering, honorary professor of 
palaeontology at Gottingen, for many years director 
of the Museu Paulista at Sao Paulo, Brazil, who was 
well known for his studies in zoo -geography, the 
palaeontology and fauna of Brazil, and the morphology 
and classification of the Molliisca, on Feb. 24, aged 
seventy -nine years. 

Sir William McCormick, G.B.E., F.R.S., chairman 
of the University Grants Committee and of the 
Advisory Council on Scientific and Industrial Re- 
search, on Mar. 22, aged seventy years. 

Prof. Wilfred Robinson, professor of botany at the 
University College of Wales, Aberystwyth, on Mar, 7. 


News and Views. 


CoNGBATULATiONS from a wide circle of friends will 
be extended to Prof. George Forbes, one of our veteran 
electrical engineers, who celebrates his eighty-first 
birthday on April 5, having been born in 1849. He 
is the son of Principal David James Forbes, and 
graduating in the first instance at the University of 
St. Andrews, he went on later to Cambridge. Re- 
specting his youthful adventures, our readers will 
doubtless recall a recent article in the Times by him 
recounting work as a war correspondent, and impres- 
sions, whilst in the service of Delane, the editor of that 
journal. Forsaking journalism, Forbes embraced a 
scientific career, becoming in the first instance pro- 
fessor of natural philosophy at Anderson’s College, 
Glasgow, afterwards devoting himself to notable elec- 
trical projects. He was electrical engineer for the 
initial series of installations at Niagara Falls, 1891-95, 
besides being associated with numerous other under- 
takings which attest the foresight and skill of the 
electrical engineers of a pioneer period. In 1887, Prof. 
Forbes was elected into the fellowship of the Royal 
Society. He is a Chevalier of the Legion of Honour 
of France and honorary LL.D. of St. Andrews. 

Celebbations in connexion with the eightieth 
birthday of Dr. William Henry Welch will take place 
in Washington, U.S.A., on April 8. A broadcast of 
the ceremonies will be relayed from the London 
Regional Station at 5 p.m. Dr. Welch’s name is a 
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household word to doctors all over the world. In 
1884, when the bequest of a rich American, Johns 
Hopkins, led to the foundation of a new university 
in Baltimore, Dr. Welch was chosen first professor of 
pathology. A few years later he was joined by the 
late Sir William Osier as professor of medicine. 
Mainly through the genius and enthusiasm of Welch, 
Osier, and the late Prof. Halsted — the famous surgeon 
— the new school rapidly rose to the first rank, and for 
more than a generation Johns Hopkins has been the 
goal of advanced students and research workers from 
all parts of the world. Dr. Welch, who has since been 
Director of the School of Hygiene of the J ohns Hopkins 
University, and is at present professor of medical 
history there, has lived to see the educational ideals 
for which he fought universally adopted, and to be 
admitted into the class of the great masters of medi- 
cine, the class of Lister, Koch, Pasteur, and Maiison. 
In connexion with these ceremonies in America, an 
address, with lantern illustrations, will be given at the 
London School of Hygiene and Tropical Medicine, at 
Keppei Street (Gower Street), W.C., by the director, 
Sir Andrew Balfour, on Dr. Welch’s life and work, on 
the same day at 4 P.M. 

As has already been announced, the Council of the 
Physical Society has awarded the Duddell Medal for 
1929 to Prof. A. A. Michelson, of the University of 
I Chicago, and at the annual general meeting on Mar. 28 
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the medal was handed to Mr. David Me. K. Key,. 
Third Secretary of the Embassy of the United States 
of iVmerica, on. behalf of Prof. Michelson. The inter- 
ferometers invented by Prof. Michelson, of which the 
first was used for carrying out in 1887 the famous 
Michelson and Morley experiment, have been applied 
by him, always with complete adequacy of design, to 
other important and difficult problems, most of them 
of audacious novelty. These problems included the 
measurement in 1892 and 1893 of the metre in wave- 
lengths of light ; the measurement of the diameters of 
stars, the re-measurement of the earth tides, and the 
testing of the effect of the earth’s rotation on the 
velocity of light. These measurements have had far- 
reaching consequences for physical science. 

The difficulties of reconciling the result of the 
Michelson-Morley experiment with the then prevail- 
ing physical conception of the nature of the universe 
were the direct cause of the inquiry of Albert Einstein, 
which resulted in the theory of relativity. The 
measurement of the metre in wave-lengths of light 
resulted in establishing a standard of length free from 
the uncertainty concerning possible variation which 
attaches to all material standards. The interfero- 
meter for the measurement of the diameter of stars, 
suggested by Michelson in 1 890 and first applied by him 
to Betelgeuse, has not only confirmed the correctness 
of the almost incredible dimensions yielded by in- 
dhect means of calculation, but also has detected 
fresh stellar phenomena in the variable diameter of 
Mira Ceti, and the separation of double stars too close 
for resolution by the unassisted telescope. The in- 
vention by Prof. Michelson of the echelon diffraction 
• grating provided physicists with a potent tool for the 
investigation of the fine structure of spectral lines, 
knowledge concerning which has become of such great 
importance in modern physics. Prof. Michelson has 
also designed a ruling-engine with which very large 
gratings have been ruled. As a final example of his 
work on scientific instruments for the advancement of 
knowledge, mention may be made of the completion 
by him in 1926, with apparatus designed by himself, 
of a redetermination of the velocity of light. The 
elaborate precautions taken to secure freedom from 
error included means whereby the distance of eighty- 
two miles traversed by the light was measured to a 
higher degree of accuracy than had ever been reached 
in triangulation. 

Two honours highly prized by chemists were con- 
ferred at the annual general meeting of the Chemical 
Society on Mar. 27. Presenting the Longstaff Medal 
to Dr. W. H. Mills, the president, Prof. J. F. Thorpe, 
said that this gold medal is awarded triennially to. the 
fellow of the Society who, in the opinion of the Council, 
has done the most to promote chemical science by 
research. He mentioned Dr. Mills’s investigations 
of the cyanine dyes and their uses as photographic 
sensitisers, and referred to his researches on the 
occurrence of optically active forms of those sub- 
stances which possess molecular dissymmetry, such as 
the ketodilactone of benzophenone-2-4-2^-4-tetracar- 
boxylic acid and the pyridyihydrazone of c^clohexylene 
dithiocarbonate. Dr. Mills has thereby established 
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the fact that the cause of the absence of optical 
activity among aromatic derivatives due to the uni- 
planar character of the benzenoid structure is no 
longer effective when two rings are Joined in such a 
manner as to make them lie in different planes, and 
he has emphasised this conclusion by resolving benzene- 
sulphonyl- 5-nitro-l-naphthylgiycine, thus showing 
that the inhibition of free rotation about a single 
bond leads to molecular dissymmetry. The Harrison 
Memorial Plaque and Prize was awarded to Dr. R. P. 
Linstead for meritorious original contributions to 
chemical science. Prof. Thorpe said that it is seldom 
that a research worker within the age limits demanded 
by the trust deed strikes out a line for himself and 
does not merely elaborate and extend the research 
problems on which he has been trained. Dr. Linstead 
has devised and established on a sure basis a means 
by which it is now possible to determine the relative 
proportions of the constituents present in equilibrium, 
mixtures formed by the interchange of the a/3 and 
/3y structures of substances exhibiting three-carbon 
tautomerism, whereby the close and Cj[uantitative 
study of this fundamental phenomenon can be effected. 

The discussion on beam radio telephony in the 
House of Commons on Mar. 27 was naturally more 
political than scientific. Points were scored by the 
various speakers, but we do not think that these much 
affect the main issue. We referred to the sx.ibject in 
a note in our issue of Mar. 8, p. 386. World inter- 
communication cannot be considered with regard to the 
interests of one centre alone. When H. W. Nicholls 
read a paper on trans- oceanic radio telephony to the 
I Institution of Electrical Engineers in London on 
Feb. 22, 1 92 3, he described some of the results obtained 
by the American Telephone and Telegraph Company 
and the Radio Corporation, which now allow us to 
engineer the Atlantic radio link. In particular, he 
described a method of suppressing one of the side 
bands, a discussion on the existence of which has 
recently taken place in our pages. When we first 
heard perfect speech being reproduced across the 
Atlantic, we recognised what a debt we owed to the 
Americans. Mow Sir E. Hilton Young says that if 
the Post Office does not co-operate with Imperial and 
International Communications, Ltd,, it must co- 
operate with some one else. In particular, he stated 
that it is co-operating with the great xlmeriean cable 
companies and not with British interests. We think 
that he takes too narrow a view. The Post Office is 
not jealous of the Imperial and International Com- 
munications, Ltd., and on many occasions it has proved 
that it is not autocratic. It is true that the Standard 
Company has some American capital, but there are 
many other large engineering firms in Great Britain 
which have also American support. It is a British 
factory employing British workers and doing a large 
amount of work for foreigners. We see no reason 
why the Post Office should not establish communica- 
tion with Buenos Aires through foreign capitals if it 
is commercially convenient. The development of 
radio communication has been so rapid of recent years 
that it is inadvisable to hamper the Post Office in any 
way. 
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Db. John Radoliffe, the outspoken physician 
who told Queen ilnne that she was only suffering from 
the “vapours ”, and William III. that “ he wouldn’t 
have William’s two legs for his three Kingdoms ”, was 
a liberal benefactor to his own College and to the 
University of Oxford. About sixty years after his 
death, the trustees under his will built the Observatory 
which bears his name. This was done at the request 
of the University ; and there is no doubt that the 
trustees from the beginning always considered that 
they were under special obligations to the University 
and City of Oxford. The oi)servatory having lately 
come into the possession of £100,000 by the sale of 
its site, the trustees have before them a proposal to 
move the Observatory and its belongings to South 
Africa, on the ground that so large a sum could not be 
usefully spent on astronomy in Oxford. The trust 
is not a department of the University; but, as has 
been pointed out by Lord Birkenhead as High Steward , 
it is at least doubtful whether, the trustees are so far 
independent as to be legally entitled to alienate from 
the University property with which it has been in- 
timately connected for many years. It may be noted 
that both the Board of Faculty of Natural Science 
and the Hebdomadal Council have expressed dis- 
approval of the plan now before the trustees. 

Prof. G. von Hevesy, who delivered the Hugo 
Muller lectxire before the Chemical Society on Mar. 26, 
chose as his subject the chemistry and geochemistry 
of the titanium group of elements. Speaking in 
English, without the aid of a manuscript. Prof, von 
Hevesy first discussed the distribution and geo- 
chemical relationships of this group of elements, of 
one of which, hafnium, he is the discoverer. When 
the earth cooled, members of the titanium group 
became concentrated in the earth’s crust ; the average 
titanium content of the material of the whole earth 
is about 1 in 600. From considerations of loss of 
heat by the earth, thorium has been considered to be 
strongly concentrated in the earth’s crust, and it is 
significant that geochemical considerations lead to 
the same result. Of this group, only titanium, zir- 
conium, and thorium are found as the major con- 
stituents of minerals. Discussing the comparison of 
the chemical properties of the elements. Prof, von 
Hevesy mentioned that, failing an accurate compari- 
son of ionisation potentials, the relative ionic sizes are 
of value. There is little or no difference in molecular 
volume between the dioxides of zirconium and haf- 
nium, whilst the atomic volume of hafnium is in fact 
slightly less than that of zirconium ; the ionic radii 
of the two elements are equal. Separation of zir- 
conium and hafnium is rendered difficult by the very 
small differences in the solubilities of corresponding 
compounds, although advantage may be taken of 
such differences in double fluorides, and of the differ- 
ing solubilities of the phosphates or oxychlorides in 
hydrochloric acid. Prof, von Hevesy next discussed 
the position of hafnium in the periodic classification 
of the elements with reference to its basicity, and 
then referred to the analytical chemistry of the group. 
Success has attended the application of methods 
employing radioactive indicators to minerals contain- 
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ing very small quantities of hafnium, and X-ray 
spectroscopy has also proved a valuable analytical 

instrument. 

For his Friday evening discourse delivered at the 
Royal Institution on Mar. 28, Sir Ernest Rutherford 
took as his subject “ The Transmutation of Matter 
The idea that one metal could be transmuted into 
another first arose among the Greeks in Alexandria 
in the first few centuries a.d., and spread through 
Europe in the Middle Ages. With the discovery 
of the periodic relationship in the properties of the 
elements the belief in transmutation revived, and 
Faraday remarked, “ To decompose the metals, to 
reform them and to realise the once absurd notion of 
transmutation — these are the problems given to the 
chemist for solution In 1919, Rutherford showed 
that some of the nuclei of the atoms of nitrogen could 
be transformed by bombardment with the swift a- 
particles emitted by radium. Afterwards, Rutherford 
and Chadwick found that a number of the lighter 
elements showed a similar effect, and in all cases a 
swift proton was found to be emitted in consequence 
of a violent collision between an a -particle and the 
atomic nucleus. Our evidence indicates that in the 
case of nitrogen, the a-particle is captured during this 
process and the mass of the resulting atom is greater 
than before. In general, only about one a-particle in 
100,000 comes close enough to a nucleus to effect its 
disruption. Transformation of an atom would occur 
also if an electron could be forced into a nucleus. In 
recent years, numerous experiments have been made 
to change mercury into gold and lead into mercury 
by means of intense electrical dischaiges, but there is 
no certain evidence that any transmutation occurs 
by this method. Apart from the radioactive bodies^ 
it now seems clear that a large amount of energy 
must be applied to produce a disruption of the nuclei 
of the ordinary elements. The old idea that a new 
source of energy could be tapped by transformation 
of the ordinary elements now seems untenable. There 
remains, however, one interesting possibility. If 
hydrogen nuclei — protons — could be made to com- 
bine to form a nucleus of helium, an enormous amount 
of energy should be emitted during this process. Un- 
fortunately, there is as yet no evidence that such a 
combination could be produced under conditions 
available in our laboratories. 

In the past few years there has been an unprecedented 
activity in the development of apparatus for all aspects 
of kinematography, and the number of applications 
for patents has been particularly large. There has 
been much discussion as to the validity of many of 
these apparently new inventions. These facts give an 
interest, over and above the purely historical, to the 
Will Day historical collection of kinematography and 
moving picture equipment, which is about to be 
offered for sale. This collection is unique and ex- 
ceptionally comprehensive. There is no important 
stage in the development of moving pictures, with 
the exception of sound kinematography, which is not 
represented in Mr. Day’s collection. The majority of 
the items are well known to the public, as they have 
been on exhibition at the Science Museum, South 
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Kensington, for a iTi],.mber of years. At the Museum 
they have been so adequately displayed and tended 
that it is to be regretted that it appears probable that 
the Museum will be deprived of every item of the 
eollection after the sale. It is, perhaps, unfortunate, 
that the collection is to be sold as a whole. We should 
naturally like to know that the objects representing 
the pioneer work of W. Friese-Green, R. W. Paul, 
Birt Acres, and other Englishmen had a chance of 
remaining in England. France would doubtless 
wolcome an opportunity to acquire the apparatus of 
the brothers Lumiere, without having to purchase the 
entire collection. 

The Will Day collection comprises some five hundred 
items, including not only apparatus for recording and 
reproducing ajDparent motion, but many unique 
specimens of early films, and a collection of books, 
papers, prints, i:>laybills, and early documents relating 
to the subject of moving pictures and their public 
presentation. The illustrated catalogue of the collec- 
tion, sold at five shillings by the auctioneers, Messrs. 
Harris and Gillow, 80-82 Wardour Street, W.l, is one 
of the most valuable contributions to the historj^ 
of kinematography yet published. A detailed de- 
scription of each of the separate items is preceded by 
a foreword on the historical development of moving 
pictures by Mr. Will Day. Tenders for the collection 
in its entirety have to be made to the auctioneers 
before noon on May 3. It is difficult to see how it 
will be possible to assess the value of such a collection. 
Is it too much to hope that it will fall into the hands 
of a public-spirited purchaser, wbo will see to it that 
each country eventually has the opportunity of 
acquiring that portion in wliich it has a national 
interest ? 

The introduction of foreign species of animals to 
any country is always a matter of difficulty and 
generally of controversy, owing to the clashing of 
interests wliich take very ^ different points of view. 
The sportsman and the animal exploiter seldom see 
eye to eye with the purist who would reserve a country 
for the country’s owm produce. The position of the 
sportsman is easily appreciated. He is in symjDathy 
with the preservation of the native fauna — he has 
indeed done much to keep it in being — but if the 
supply of game is to be maintained or increased 
where sport becomes more popular and more demo- 
cratic, then he must tiu*n to foreign birds. Then he 
must choose amongst the species W'hich will thrive 
in his own. country, and from these must select those 
wbich, wiiile affording good sport, respond most 
profitably to the known methods of game propaga- 
tion. The position is particularly interesting at the 
moment in the United States of America. The love 
of sport, or at any rate the desire to shoot something 
within the law, is increasing there enormously, and 
with it the demand that there should be plenty of 
sporting-gun fodder. Where native birds are big 
enough and abundant enough, the only danger is that 
they may not be able to last out the succession of 
annual pushes, but where native species are not 
sufficient, then recourse must be made to introductions 
of foreign blood. 
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The situation in the United States is put quite 
clearly by W, L. McAtee, the biologist in charge of 
food habits research in the Biological Survey of the 
U.S. Department of x4griculture. “ Let the native 
game birds enjoy the protection of game sanctuaries 
as numerous and extensive as can be afforded, but 
on those parts of our domain where public shooting 
is practical and its continuance is desired, the practical 
necessities of the situation require the use of species 
of game birds that will produce the best results, 
regardless of their origin.” As a consequence an 
inquiry has been made as to the “ Game Birds 
suitable for naturalising in the United States,” and a 
pamphlet under that title has been issued by the 
U.S. Dex^artment of Agriculture (Circular FTo. 96). 
The dangers of introducing possible x>6sts or foreign, 
bird diseases, or of dex3leting the food supply of 
native birds, have been foreseen, and in selecting 
suitable areas for introductions consideration has 
been given to latitude, temperature, and precipitation 
comx)ared with those of the original habitat. The 
bulk of the sx3ecies regarded as the most x^romising 
imxDortations are various kinds of x^k^asants and 
partridges, but guinea fowls, Mexican quails, bustards, 
and sand grouse are also recommended. The natural 
vegetation of the United States is regarded as un- 
favourable to the sustenance of red grouse or black 
grouse, and cax^ercaillie, snow cock, and wood- 
pigeons are looked upon as undesirable, in the last 
case on account of the damage they are likely to do 
and in the former because of the iinxDalatable quality 
of their flesh. 

By the courtesy of the Trustees of the British 
Museum, the British Association is enabled to supx^le- 
ment its recent researches on ancient sites in Southern 
Rhodesia by a loan exhibition of all the more im- 
X^ortant antiquities from Zimbabwe and elsewhere, 
wUich were scattered among the museums of South 
Africa. Esx)ecial thanks are due to the South African 
Museum at Cape Town, the Rhodesian Museum at 
Bulaw’^ayo, and the Queen Victoria Memorial at Salis- 
bury, for allowing their treasures to travel so far ; 
and also to the Government of Southern Rhodesia 
for x^ei’niitting the exhibition of the finds from Miss 
Gertrude Gaton-Thompson’s excavations last year at 
Zimbabwe, and Mr. A. L. Armstrong’s exx3lQration 
of the Bambata Cave in the Mat oppo Hills. It is 
believed that other objects from earlier exx3lorations 
at Zimbabw^e are in private collections in Great 
Britain ; and it is hox3ed that if their x>ossessors are 
willing to allows any of these to be exhibited, they will 
send them without delay addressed to the Zimbabw^e 
Loan Exhibition, care of the Director of the British 
Museum, W.C..I. The Exhibition, wiiich enjoys the 
patronage of Their Excellencies the GoveiTior-General 
of the Union of South Africa and the Governor of 
Southern Rhodesia, will be ox)ened free to the XH.xblic 
on Monday, April 7, in the Assyrian Basement of the 
British Museum ; and will remain open until the 
middle of May. 

Accobding to a message from the Riga (Latvia) 
correspondent of the Morning Post, published on 
Mar. 24, a communist of the name Volgin has been 
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appointed as the new permanent secretary of the 
Academy of Sciences of Leningrad, after the dismissal 
of the former permanent secretary. Prof. S. Oldenburg 
(see Nature, Nov. 16, 1929, p. 767). In an interview 
with representatives of the Press, the newly appointed 
secretary stated that a new statute of the Academy 
has been drafted which requires all the academicians 
not only to show scientific attainments, but also to 
pay strict obedience to political orders and to help in 
the Socialistic reconstruction of U.S.S.R. It appears 
likely that should the present policy be continued, all 
the older members of the Academy will soon be 
displaced by others, whose achievements in adhering 
strictly to the Soviet Government’s political prin- 
ciples are likely to be greater than their attainments 
in science. The recent dismissal of A. A. Birula from 
the post of Director of the Zoological Museum of the 
Academy is a further demonstration of the Soviet 
Government’s attitude towards the older scientific 
workers in Russia. During the same interview, 
M. Volgin stated that even foreign honorary members 
of the Academy will be required to show themselves 
friendly to the revolutionary movement of the prole- 
tariat. 

In the presence of members of the Council of the 
Research Association of British Paint, Colour and 
Varnish Manufacturers, Mr. S. K. Thornley, the 
president, on Mar. 21, laid the foundation stone of a 
large extension of the premises of the Research 
Station at Waldegrave Road, Teddington. Before 
laying the stone, Mr. Thornley said that already we 
have had sufficient experience of the working of the 
I’esearch association idea on the utilisation of existing 
knowledge and the discovery of new knowledge to 
know that it is well worth while. It damages no one 
and is to the advantage of all. Co-operative research 
is a valuable if not the only convenient means for 
most people to participate in the inevitable scientific 
advance. The foundation stone bears the inscription : 

“ Scientia soda industriae ” (science the ally of in- 
dustry). This stone was laid by Samuel Kerr Thornley, 
President, Research Association of British Paint, 
Colour, and Varnish Manufacturers, 21st March 1930, 

Dr. L. Cockayne, who was awarded the Darwin 
Medal for 1928 by the Royal Society for his con- 
tributions to ecological botany, has been appointed ^ 
honorary botanist to the Wellington City Council, 
New Zealand. 

A CONSIDERABLE earthquake was recorded at Kew 
Observatory on Mar. 26. The first impulse reached 
the Observatory at 7 hr. 32 min. 12 sec. The records 
indicate that the epicentre was situated in the south- 
west of China. 

At the annual general meeting of the Television 
Society the following were elected officers for the 
current year : President, Ambrose Fleming ; Hon. 
Treasurer, Mt. W. O.PiQBjy ; Hon. Secretaries, Mr. J. J. 
Dentonand Mr. W. G. W, MitcheU. Mr. J. L. Baird was 
elected an honorary fellow of the Society, 

Dr. a. T. Doodson, associate director of the Liver- 
pool Observatory and Tidal Institute, has beeti 
awarded a prize of £150 offered by the Royal Society 
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of Arts in 1929, under the Thomas Gray Memorial 
Trust, for an improvement in the science or practice 
of navigation, for his work on the analysis and pre- 
diction of tidal currents. 

At the annual election of office-bearers of the Royal 
Philosophical Society of Glasgow, to fill vacancies, the 
following were elected : Vice-President, Mr. David 
Begg ; Members of Council, Mr. G. D. Buchanan, 
Dr. G. H. Edington, Mr. W. Gillies, Prof. G. W. O. 
Howe ; Hon. Secretary, Prof. C. R. Gibson ; Mon. 
Treasurer, Sir J ohn Mann ; Hon. Librarian, Dr. J. 
Knight ; Hon. Auditors, Mr. J. T. Tulloch, Mr. J. J. 
D. Hourston ; Acting Secretary, Dr. J. M. Macaulay. 

It would appear that in our review of The 
World’s Grasses ” by Prof. J. W. Bews in our issue 
of Jan. 25, p. 119, we failed to view the entire field. 
We are now informed by Mr. A. S. Hitchcock, of the 
IJ.S. Department of Agriculture, that Bromus secalinus 
is cultivated in the valley of the Columbia River. 
Bromus arvensis is also cultivated as a crop in some 
European countries, so that this fact should have 
been referred to as an addition to, rather than as a 
correction of, Prof. Bews’s statement. 

At the annual meeting of the Ray Society, held on 
Mar. 21, Prof. W. C. MTntosh was re-elected president, 
Sir Sidney F. Harmer treasurer, and Dr. W. T. 
Caiman, secretary. Sir David Prain was elected a 
vice-president and Canon Bullock- Webster and Mr. 
C. H. Oakden new members of the Council. The 
Council’s report annoxmced that the issue for 1930 
would consist of a volume on The Aquatic (Naiad) 
stages of British Dragonflies ”, by Mr. W. J. Lucas ; 
it will be illustrated with coloured plates which are 
now in course of reproduction from the author’s own 
drawings. A work on “ British Freshwater Cope- 
poda ”, by Dr. R. Gurney, has been accepted for 
publication and its preparation is well advanced. 

A GENERAL discussiou on “ Optical Rotatory 
Power” will be held by the Faraday Society on 
Friday and Saturday, April 25 and 26, in the rooms 
of the Chemical Society, Burlington House, Piccadilly, 
London. The meeting will open with an introductory 
paper by Prof, T. M. Lowry, and the proceedings will 
be in four groups dealing respectively with : (1) The 
physical basis of optical rotatory power ; (2) apparatus 
and methods ; (3) rotatory power of solutions ; and 
(4) chemical aspects of optical rotatory power. The 
programme is noteworthy for the number of foreign 
scientific workers who have furnished papers. Mem- 
bers of allied societies, research students, and others 
interested, whether members of the Faraday Society 
or not, are invited to be present at the meeting. 

Two Chadwick Public Lectures, delivered by Mr. 
Arthur J. Martin, on “ Sewage and Sewage Disposal ”, 
have been published (Macdonald and Evans, 8 John 
Street, W.C.l. Price 25. 6d. net). The booklet gives 
an interesting and instructive survey of the advances 
that have been made in recent years in the treatment 
of sewage, and concludes with a description of the 
activated sludge process, various modifications of 
which are now regarded as being the best means for 
the treatment of sewage. 
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The latest catalogue (No. 523) of Francis Edwards, 
Ltd., 83 High Street, Marylebone, deals with second- 
hand works, 371 in number, relating to West Africa. 

Me. J. H. Knoavles, 92 Solon Hoad, S.W.2, has 
just circulated a catalogue (No. 11) of upwards of 
five hundred second-hand books on botany, herbals, 
phanerogams, floras and cryptogams, zoology and 
geology. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A principal 
of the Castleford, Normanton, and District Mining 
and Technical Institute, Whitwood — M. G-. Swaine, 
Education Offices, Castleford, Yorks (April 7). A head 
of the Department of Commerce of the Leicester 
College of Technology — The Hegistrar, College of 
Technology, Leicester (April 7). A junior assistant in 
the WYod Chemistry section of the Forest Products 
Hesearch Laboratory, Princes Hisborough, Bucks — 
The Secretary, Department of Scientific and Indus- 
trial Hesearch, 16 Old Queen Street, S.W.l (April 8). 
A designing draughtsman in the Naval Orffiiance 
Department of the Admiralty — The Secretary of the 
Admiralty (C.E. Branch), Whitehall, S.W.l (April 12). 
A lecturer in pharmacy at the Witwatersrand Techni- 
cal Institute — Chalmers and Guthrie, Ltd., 9 Idol 
Lane, E.C.3 (April 12). A permanent assistant to the 
adviser in agricultural economics in the Department 
of Agriculture and Horticulture of the University of 
Bristol — The Secretary, University, Bristol (April 12). 
A public analyst for the Metropolitan Borough of 
Camberwell — The Town Clerk, Town Hall, Camber- 


well, S.E.5 (April 14). A pathologist at the Preston 
and County of Lancaster Hoyal Infirmary — The 
Superintendent and Secretary, Hoyal Infirmary, 
Preston (April 17). A research worker at the 
National Institute for Hesearch in Dairying, for 
the investigation of problems concerning accessory 
food factors — The Secretary, National Institute for 
Hesearch in Dairying, Shinfield, near Heading (April 
19). Civilian education officers in the Hoyal Air 
Force Educational Service — The Secretary, Air 
Ministry, Gwydyr House, Whitehall, S.W.l (April 22). 
A professorship of education in the University College 
of Hull — The Secretary, University College, Hull (April 
23), A lecturer in historical geography at King’s College, 
London — The Secretary, King’s College, Strand, W.C. 2 
(April 25). A professor of bacteriology at University 
College Hospital Medical School — The Academic 
Hegistrar, University of London, South Kensington, 
S.W.7 (May 15). Probationers in the Indian Forest 
Service — The Secretary, Services and General De- 
partment, India Office, S.W.l (July 1). A sanitary 
inspector in the Sudan Medical Service — The Con- 
troller, Sudan Government London Office, W ellington 
House, Buckingham Gate, S.W.l. A physics lecturer 
at the Newfoundland Memorial College — S. T. 
Harrington, Woodfield, Malvern Wells. A lecturer 
in mathematics and physics in the Dudlejr Training 
College for Teachers — The Secretary to the Dudley 
College Council, Education Offices, Dudley. A full- 
time teacher of building and civil engineering in 
the Barnsley Mining and Technical College — The 
Principal, Harvey Institute, Barnsley. 


Our Astronomical Column. 


The New Comet Wilk 1930 c. — Mr. J. P. Moller has 
computed the following orbit of this comet : 
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The comet is visible both in the evening and the morn- 
ing, but the morning is rather more favourable. It 
attained the fourth magnitude at the end of March, i 
and was visible in twilight. The orbit bears some 
resemblance to that of Do Vico’s comet, 1846 iv., 
which has been sought for ten years ; but the differ- 
ences are greater than perturbations are likely to have 
caused. It should, however, be observed as long as 
possible, to test for any deviation from parabolic 
motion. 

Distribution of Matter in Interstellar Space. — Dr. 

J . S. Plaskett and Mr. J. A. Pearce contribute an 
important paper on this subject to Mon. Not. Roy, 
Ast. Soc. for January, Some months ago Dr. O. 
Struve suggested that the intensity of the H and K 
lines of calcium in the spectra of early-type stars 
might be used as a measure of the distance of these 
stars, since the lines had been shown to arise from 
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matter external to the stars. The chief uncertainty 
was as to whether it was safe to assume that the 
density of the interstellar gas was uniform throughout 
space. The present paper gives a definite affirmative 
answer to this question. The spectrograms of 261 
stars taken at the Victoria Observatory were examined, 
and the radial velocities both of the stars themselves 
and of the interstellar gas were analysed by the 
formulae derived by Dr. Oort for radial motion arising 
from galactic rotation. It is found that the inter- 
stellar lines indicate a rotational term of 7-9 km./sec., 
indicating a mean distance of 465 parsecs, and give 
galactic longitude 332° (referred to the intersection of 
the galaxy with the equator of 1900), a value agreeing 
closely with that found in other ways. The distances 
of the stars, found in a similar manner, are in the mean 
twice those of the gas, thus giving strong confirma- 
tion of the uniformity with which the interstellar 
matter is distributed, and showing that it shares in 
the galactic rotation. 

The Trans-Neptunian Planet.— The telegram an- 
nouncing Dr. G. Struve’s observation of the new 
planet, to which reference was made in Natuee of 
Mar. 29, p. 507, was received at the Hoyal Observatory, 
Greenwich, by telephone ,* through an error, the word 
‘ planet ’ was taken down as ‘ comet ’. The writer of 
the note in Natijee learnt of the mistake and im- 
mediately communicated with the Editor, requesting 
the deletion of the w^ords “ who called the body a 
comet ’ ’ . Instructions were t elegraphed t o the printers , 
but the message was misunderstood, and the words 
appeared. Apologies are due to Dr. Struve for the 
misrepresentation . 
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Research Items. 


Indian Chronology. — In the Indian Antiquary for 
February Mr. F. J. Bichards outlines a scheme of 
periods in Indian history which was originally put 
forward and discussed at a meeting of the Indian 
Section of the Royal Anthropological Institute. The 
object of the scheme is to correlate the periods of the 
historian with the ebb and flow of culture both inside 
and outside India. The historic period is divided into 
three ‘ major ’ divisions : (1) The Early, 600 B.c. to 
A.D. 300 ; (2) the Medieval, a.d. 300 to a.d. 1500 ; 
and (3) Modern, a.d. 1500 to a.d. 1900. Each of these 
is again subdivided into three. For the early period 
the suggested division is (I.) 600 b.o. to 300 b.c. ; {II. ) 
300 B.c^ to 1 B.c., and (III.) 1 b.c. to a.d. .300. Of 
these, I., 600 b.c. to 300 b.c., roughly answers to the 
Hellenic period of Europe, the Achsemenid period of 
Persia and the close of the Chou dynasty of China. 
In northern India it covers the rise of Jainism and 
Buddhism and the consolidation in the lower Gangetic 
plain, of the kingdom of Magadha. Foreign influence 
is represented by the Persian conquest of the north- 
west in 512 B.c. and the invasion of Alexander. From 
300 b.c. to A.D. 300, roughly the period of Hellenistic 
Greece and imperial Borne, covers in India the 
Maury an empire at its zenith under Asoka and its 
partition between Sungas, Andhras and Greeks from 
Bactria, and at a later stage Sakas and Pahlavas from 
Iran, and secondly the rise and decline of the Kushan 
empire. Southern India is obscure, but Roman 
traders were busy in Malabar. As regards foreign 
contacts, the Maury as were in touch with Greece, and 
the Kushans with Rome, but the main thrust came 
from China. In the period a.d. 300 to a.d. 650 when 
in Europe imperial headquarters were transferred to 
Constantinople, in northern India the ‘ Gupta period ’ 
falls into two phases with the Huna invasion (480 to 
528). The period 650 to 1200 covers the struggle be- 
tween the Byzantine Empire and Islam, and the second 
great expansion of China under the T’ang dynasty 
and the struggle with the Tartars. In India it answers 
to the Rajput period, a period of conflicting States 
around Kanauj. The period from 1200 to 1500, the 
closing epoch of the Roman empire and of Mongol 
domination in Asia, witnesses two phases in the Delhi 
sultanate, but in southern India interest centres in 
the Chalukyas of the western Deccan. 

Mammals formerly eaten in the Dominican Republic. 
— The examination by Gerrit S. Miller of the remains 
of mammals from the food refuse of Indians, Spaniards, 
and an extinct owl left in the coast region of the 
Dominican Republic, has afforded interesting evi- 
dence of the presence of species now extinct, as well 
as of the peculiar tastes of the feeders. Nineteen 
species are represented, and although none is new to 
science, new light has been thrown upon the char- 
acters and distribution of some. The presence of a 
ground sloth is demonstrated in this recently extinct 
fauna ; and there have been identified four of the 
native mammals, the hutia, the quemi, the mobuy, 
and the cori, which Oviedo y Valdes, the first 
European chronicler of West Indian history, stated 
about 1546, w^ere habitually eaten by natives and 
Spaniards during the early years of the sixteenth 
century {S^nithsonian Misc, Goll,^ vol. 82, No. 5; 
1929). 

Polydactyly in Fowls.— The extra toe in fowls was 
first shown by Bateson to behave as an irregular 
dominant in inheritance, following the rule regularly 
in some families but being transmitted sometimes 
through normals without an extra toe. The extra 
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toe is also known to vary in size and in its freedom 
from the next. Bond has shown that in cases of 
asymmetry it occurs more frequently on the left 
than the right foot. Punnett and Pease [Jour, 
of Gejietics^ vol. 21, No. 3) have summarised the 
evidence on this subject and added some fresh data 
which are in accord with earlier results. They 
conclude that there is probably a definite factor for 
polydactyly, and that normals may transmit poly- 
daetyly owing to the presence of one or more factors 
which inhibit its expression. In some families, the 
are all polydactylous, the Fg giving 3:1, and the 
back-cross a 1:1 ratio. This was especially true of 
the light dorking crosses. Moreover, out of i42 poly- 
daetylous chicks, only 7 showed any degree of asym- 
metry. The silky crosses gave more exceptions. 
It is suggested that certain 4-toed birds may really 
represent double as3,mmetry, factors being present 
which suppress both the right and left extra toe. 
Normal birds from a polydactylous parent sometimes 
in crosses with polydactyls give a high number of 
birds without an extra toe. Such normals are spoken 
of as ‘ resistant’, and the evidence indicates tlrh- this 
condition is mainly due to the presence of one Inhibi- 
tor. In certain cases, however, another factor must 
also be concerned in inhibiting the appearance of the 
extra toe. There is no evidence of linkage between 
l^oly dactyly or asymmetry and sex. 

Polyzoa. — The presidential address to the Linnean 
Society delivered by Sir Sidney Harmer on May 24, 
1929, on Polyzoa, has recently been issued (Proc, Linn. 
Soc.f Session 141, 1930). In the first four sections all 
zoologists will find much of interest , since they deal 
with the group in general, its economic importance, 
and early chapters of its history finishing with those 
connected with the names of Linne and Ellis. The 
latter had remarkably clear ideas on the Polyzoa for 
the time in which he worked. In recent years, a great 
deal of important work has been done on these animals 
by Jullien, Levinsen, Borg, and the author himself, 
the greater part of which has not yet found its way 
into the ordinary text-books and so is familiar only 
to those who have worked in the same field. These 
investigations have added greatly to our knowledge 
of the morphology and physiology of the group, and 
consec|uently modified its classification extensively. 
Sir Sidney Harmer has reviewed this work in a critical 
manner and provided a clearly illustrated account of 
its most important results. In the concluding pages 
is a discussion of the most recent classification that 
has been put forward by Bbrg. The whole forms an 
interesting and useful essay for which the author 
deserves the thanks of his colleagues. 

Fresh-Water Crustacea of Norfolk. — -Dr. Robert 
Gurney [Trans. Norfolk and Norwich Nat. Hist. Soc., 
vol. 12, part 5, December 1929) gives a general survey 
of the fresh-w-ater Crustacea of Norfolk. He considers 
the plankton of the Norfolk Broads belongs generically 
to the Baltic type, but it has marked specific differ- 
ences attributable partly to marine influence and 
partly to the factors of depth, size, and climate. The 
shallow weed-grown Broads are extraordinarily rich 
in Entomostraca but the richness depends to a large 
extent on the nature of the vegetation and the 
salinity of the water. In general, the crustacean fauna 
is characterised by its great variety and the absence 
of all northern forms. Of the river crustaceans the 
most interesting is Leander longirostris, the ‘white 
prawn ’ or ‘ jack shrimp recorded for the first time 
as a British species in 1921, and now known to occur 
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also in the Tamar in Devonshire. This prawn is al- 
most as much at home in fresh water as in salt water, 
its range of tolerance being much greater than that of 
Palcemonetes varians, which is very sensitive to water 
of low salinity. The jack shrimp, however, goes to the 
sea to hatch its young, and indeed its eggs will not 
hatch in fresh water, while the larvae of Palcemonetes 
thrive in brackish water. The author does not accept 
the view that CordylopJiorci lacustris and Dreissensia 
polymorpha are two species actually in process of 
migration from the sea to fresh water. Dreissensia is 
very definitely a fresh-water species quite intolerant 
of salt water and there is no evidence that it has 
changed its habits in historic times. Cordylophora is 
not an estuarine or even a brackish -water form, and 
its distribution does not indicate recent penetration 
from the sea. 

Fauna of Sinai. — -The results of an expedition to the 
Sinai Peninsula in 1927, iinder the auspices of the 
Hebrew University of Jerusalem, have recently 
appeared as a small volume edited by Drs. F. S. 
Bodenheimer and O. Theodor and published by J. C. 
Hinrichs’sche Buchhandlung, Leipzig, 1929 (price 
12 gold marks). The editors contribute general 
articles on the climate, topography, geology, etc., of 
the Peninsula, but the greater part of the book is 
devoted to the insect fauna. Probably the most 
interesting chapters are those devoted to the manna 
produced on tamarisk : the history of the subject, 
the insects responsible for the manna production, and 
the chemical composition of the latter being discussed. 
There are also separate articles by specialists dealing 
with the Orthoptera, Coccidse, and Formicidae collected 
by the expedition. With reference to the Orthoptera, 
it is noteworthy that the only previous account of 
these insects from the Peninsula is that of Krauss 
published in 1909. In the present collections one 
new genus and four new species are described, and 
there seems little doubt that a thorough exploration 
of the Sinai Orthoptera would throw considerable 
light upon the origin and evolution of the desert 
fauna generally. The report, it may be added, is well 
illustrated by text-figures and half-tone plates. 

Cereal Breeding. — ^Dr. E. S. Beaven, chairman of 
the Council of the Institute of Agricultural Botany, 
made some interesting comments upon the work of 
the Institute at the meeting of its Coimcil in December 
1929, which received the tenth annual report. Re- 
ferring particularly to the work of the Crop Improve- 
ment Branch, he pointed out that originally emphasis 
was laid, in the statement of the aims of the Institute, 
upon the growth and marketing for the trade of new 
varieties. He points out that, as a matter of fact, in , 
ten years the Institute “ has only distributed one new 
variety and that was only a modified form of an older 
variety already in cultivation” . Dr. Beaven, from 
his long practical experience of cereal breeding, had 
anticipated this situation, in view of the fact that it 
was the Institute’s declared policy “to market no 
new variety unless there is clear proof of its superior- 
ity to races already in cultivation in respect of 
probable monetary value to growers Dr. Beaven 
pointed out the practical significance of another task 
carried out by the Institute: “the testing by system- 
atic and repeated trials at our headquarters and 
sub-stations in six different locations — all in corn- 
growing areas — of the relative merits of different 
races of farm plants Dr. Beaven also dealt with 
the practical question of the return for the outlay 
upon work of this type carried out by the Institute. 
The records of the Institute’s trials show that there 
are frequently differences of 10-20 per cent in the 
values of the crops due to the variety or race of seed [ 
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sown. Dr. Beaven added : “It is a modest estimate 
that something over 5 per cent would be added to the 
monetary return of the arable farmers of the country 
if they all grew the races of plants best suited to their 
localities and soil conditions. That would add about 
£2,000,000 every year to the net returns for arable 
farm produce,” 

Earth- Tiltings before Earthquakes.— -Two interesting 
papers have recently appeared on the tilting of the 
ground before earthquakes in Japan. Messrs. W. 
Inouye and T. Sugiyama have examined the records 
for nearly two years, 1927-29, of a pair of tiitometers 
erected at the seismological station half-way up Mt. 
Tukuba (Proc. Imp. Acad., Tokyo, voL o, pp. 457- 
459; 1929). The vector-diagrams show that the 

earth-tiltings exhibit an annual variation probably 
connected with changes of air -temperature. From 
time to time, this regular variation is disturbed by 
irregular fluctuations of short period during which the 
earthquakes of the district usually occurred. The 
centres of two of these earthquakes were close to Mt. 
Tukuba. Before each shock, earth-tiltings were more 
or less pronounced for a month or more and they 
ended simultaneously with its occurrence. Prof. A. 
Imamura and Mr. T. Kodaira have made similar 
observations on the tiltings before the Kii earthquake 
of July 4, 1929 {Proc. Imp. Acad,, Tokyo, voL 5, 
pp. 460-462 ; 1929). The earth-tiltings at Tanabe, 
12^ miles from the epicentre, showed that the regular 
annual variation was interrupted by a ‘ tilt -storm ’ 
on J une 20. This lasted until J uly 3, when the tiltings 
returned to normal conditions, the earthquake occur- 
ring on the following day. The authors of both papers 
conclude that the abnormal tiltings observed were 
actual precursors of the earthquakes. 

A Grating Periodograph. — ^An interesting applica- 
tion of the methods of pure science to an important 
industrial problem is described in the January 
number (vol. 21) of the Journal of the Textile Insti- 
tute, which contains a paper by G. A. R. Foster on 
i “The Grating Periodograph for the Analysis of 
Series of Observations for Hidden Periodicities”. 
Though the procedure described is ajjplicable to the 
analysis of any series of observations in which period- 
icities are suspected, it has been developed at the 
Shirley Institute, the headquarters of the British 
Cotton Industry Research Association, expressly 
for the purpose of detecting periodic variations in 
the dimensions and properties of cotton yarns as 
produced under various manufacturing conditions. 
Briefly, the method consists of throwing an image of 
the graph to be tested, via a grating, on to a ground 
glass screen or photographic plate. If the area under 
the curve has been previously blackened out, there 
are formed, at certain distances of screen and grating, 
bands , of light and dark fringes of spacing simply 
related to the hidden periodicities of the curve. 
Both the practical details and the theory of the 
method are given. It is undoubtedly a simple and 
elegant way of carrying out a periodogram analysis, 
which furthermore allows Schuster’s method of 
secondary analysis to be performed in a very con- 
venient maimer. 

Illumination Requirements.— A statistical analysis 
of the requirements in artificial light of the average 
American family was recently presented before the 
New York section of the American Institute of 
Electrical Engineers. The authors commenced by 
analysing needs in regard to ‘ work illumination ’ 
(reading, writing, sewing, factory work, etc.), ‘ social 
illumination ’ (in the home, places of public assembly, 
etc.), and ‘utility illumination’ (passages, store 
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rooms, streets, etc.). For these the following values 
-of illumination (foot-candles) are suggested : 



Activities requiring — 


Work 

Illumina- 

tion. 

Social 

Illumina- 

tion. 

Utility 

Illumina- 

tion. 

A. Minimum present good 
practice 

15 

5 

3 

B. Minimum recom- 

mended 

30 

10 

5 

C. Probable levels of 
greatest economic 
advantage 

50 

15 

5 

D. Possible desirable 
levels from eye- 
considerations only 

300 

50 

1 

30 


An attempt is next made to determine the ‘light- 
hour ’ needs of the average family and hence the 
possible total demand for electrical energy for light in 
the United States, The estimate based only on con- 
sideration of the eye (D) attains the prodigious total 
of 778,900 millions of units a year. It appears that 
the total actual consumption of electricity for lighting 
in 1929 was about 20,000 million units. It is estimated 
that at the levels in the above table the saturation is 
respectively 30, 17, 13, and 3 per cent. 

Conduction of Electricity in Metals. — On the classical 
electron theory of metals, the exact hypotheses made 
concerning the type or absence of directed motion of 
the electrons were often not of great importance for 
the final description of any particular effect. This 
result, which, although scarcely to be expected, was 
frequently useful, has now been shown by T. B. Stern, 
in a paper in the March number of the Proceedings of 
the Royal Society, to be closely connected with the fact 
that on classical theory the kinetic energy of the 
electrons is a linear function of their density. On 
Prof. Sommerfeld’s theory, in which the electrons are 
treated as a degenerate gas, the linear dependence of 
energy upon density disappears, and with it the 
equivalence of the different methods of analysis. The 
properties of a metal which is passing a current cannot 
be safely deduced from those of an insulated metal, 
without making careful inquiry as to the nature of 
the phenomenon in question, a general result which 
is illustrated by the special cases of the Thomson 
effect, the evaporation of electrons, and some others. 
Mr. Stern also raises the question of the applicability 
of therniodynamical reasoning, such as was applied 
by Kelvin to the thermoelectric circuit — a problem 
also recently treated by Bridgman — but shows that 
Sommerfeld’s formula for a thermal electromotive 
force is in at least approximate accord with Kelvin’s 
results. Mr. Stern’s conclusions, although expressed 
in terms of the present electron theory of metals, are ' 
not entirely dependent on this, but retain their main 
features for any theory in which the kinetic energy is 
not proportional to the density. 

The Kennelly * Heaviside Layer —The Radio Re- 
search Board has issued a report of the work carried 
out from the foundation of the Board until March 
1 929. It is the first of a series of annual reports. We 
learn that four committees have been appointed to 
study the problems connected with the propagation 
of radio waves, atmospherics, directional radio, and 
thermionic valves I'espectively. In each of these 
committees radio physicists and practical engineers 
are adequately represented. It is stated that the 
most important result obtained in the study of wave 
XDropagation is the direct experimental proof of the 
existence of the Kennelly -Heaviside layer. Observa- 
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tions under Prof. E. V. Appleton’s supeivision were 
made at King’s College, London, and at Cambridge and 
Peterborough with the primary object of investigat- 
ing the effects of ionisation of the atmosphere on signal 
fading and the propagation of waves in general. Con- 
siderable use was also made of a second method in 
which the variations of signal strength in a loop and 
vertical aerial are comjjared. Transmissions on waves 
of 100 metres length from the National Physical 
Laboratory were observed simultaneously at the three 
stations. Downcoming waves were detected at King’s 
College, only eleven miles from the transmitter, almost 
as easily as they were detected at Cambridge and 
Peterborough. This indicates reflection on this wave- 
length at almost vertical incidence. The results 
obtained from the three stations show very close 
agreement. The height at which deviation of waves 
takes place appeared to be normally 50-70 miles, but 
on many occasions in the middle of the night the height 
was found to be 130-180 miles. On such occasions 
the lower region is re-formed after sunrise and lower 
heights from 50 miles to 70 miles in height are again 
found. Day observations indicate that a third 
ionised region exists beneath the reflecting layers, 
which, however, merely attenuates the waves. 

Equilibria in Sulphur Dioxide Solutions. — In spite 
of the fact that sulphur dioxide is such a well-known 
compound, there is surprisingly little information in 
the literature as to the properties of its aqueous solu- 
tions. In the January number of the Canadian 
Journal of Research (National Research Council of 
Canada), which contains several other interesting 
communications, there is a study by W. B. Campbell 
and O. Maas of the equilibria in solutions of sulphur 
dioxide, which has a bearing on the sulphite cellulose 
industry. They point out that the sulphurous acid 
behaves as monobasic even at high dilutions, so that 
SOg, HgSOg, H' and HSOg^ are the constituents con- 
cerned. The proportion of HgSOg decreases rapidly 
with rise of temperature, whilst the true ionisation 
constant JC =[H*]['HS 03 ']/[H 2 S 03 ] is 0*03 and does 
not change much with temperature. Experiments on 
vapour pressures, densities, and conductivities of 
solutions of concentrations up to 8 per cent and 
temperatures to 110° are described which extend the 
results just stated. These show that sulphurous 
acid is a strong acid, the apparently weak character' 
being due to lack of hydration of sulphur dioxide in 
solution. 

Ignition of Carbon Monoxide. — It is well known that 
the ignition of a mixture of carbon monoxide and 
oxygen is greatly promoted by the presence oh 
small amoimts of water vapour or of hydrogen. 
In the February number of the Journal of the 
Chemical Society, Smithells, Whitaker, and Holmes 
describe experiments in which the efficiencies of 
hydrogen and water vapour are compared by pass- 
ing a spark through two eudiometers in series, one 
containing the carbon monoxide - oxygen mixtui’e 
with hydrogen and the other the mixture with water 
vapour in equimolecular amount. When the drying 
of the carbon monoxide - oxygen mixture had not been 
greatly prolonged, it was found that hydrogen was 
more effective than water vapour, the estimated mini- 
mum quantities being 0’03 per cent and 0*12 per cent. 
With more intense drying of the combustible mixture, 
the activity of the hydrogen was altogether inhibited. 
In other words, the superior catalytic effectiveness of 
hydrogen was in its turn conditioned by the presence 
of a minimal quantity of water vapour. It may 
equally well be said, alternatively, that in the pres- 
ence of hydrogen a minimal quantity of water 
sufficed to confer ignitibility. 
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The Pine-Sawyer Pest in Sweden, 


I N No. 25 of Meddelanden Jran Statens Skogsfdrsdks- 
anstalt, 1929 {Reports of the Swedish Institute of 
Experimental Forestry), Ivar Tragardh has a paper on 
the injury caused by the pine-sawyer {Monochamrmis 
sutor, L.) in Sweden and its prevention (“ Om Tall- 
bockens Skadegorelse och Bekampande ”). 

It is a remarkable fact that, even in parts of Europe 
(it is of course more easily comprehensible in great 
tropical regions), so little should have been known 
until comparatively recently of some of the injurious 
forest insect pests ; especially certain families and 
genera of beetles. In his paper the author states 
that “ some ten years ago very little was known about 
the pine-sawyer and its economic importance in 
Sweden. It is true that since the days of A. E. Holm- 
gren it was considered a common but indifferent insect, 
and. it was not known that the data given by Holmgren 
regarding the wmod-boring activity of Acanthocinus 
cedilis is in reality referable to the pine-sawyer 

Tragardh published his studies on this latter longi- 
corn in 1918, his investigations having shown that 
owung to the galleries penetrating deep into the wood the 
insect was capable of causing serious losses in timber. 
These investigations especially led to the establish- 
ment of the fact that the ravages by this pest, after 
a forest fire, were very serious — “ One of the most 
astonishing facts in the biology of the pine -sawyer is 
its regular and extremely prolific occurrence after 
forest fires. This is partly due to the fact that in 
Sweden forest fires as a rule break out at the end of 
June and the beginning of July . . . just before the 


breeding season of the pine-sawyer. But this does 
not explain the reason why thousands of trees a few 
weeks after a forest fire should be infected to such an 
extent that one may find as many as 100 eggs per m. 
It seems evident that the sense of smell in the pine- 
sawyer is very keen and that the beetles are attracted 
from regions several miles away whither the reek of 
the forest fire is carried by the wind.” 

It is not certain that all authorities would agree 
with the author that it is the sense of smell which 
attracts longicorn beetles to trees in the condition they 
require for oviposition. In the case oi Hoploceramhyx 
spinicornis, the now w^ell-known serious pest of the 
sal (Shorea robusta) forests of India, Stebbing (l7id. 
For. Insects) attributes the power of unerringly 
discovering suitable trees to instinct, pointing out 
that a newly felled green tree will be discovered and 
infested within twenty-four hours. It is an interesting 
point which requires, if it is at all possible to institute 
them, further careful observations. 

Tragardh has a number of useful observations in 
this paper anent longicorn groups in general, their 
habits of oviposition, the feeding capabilities of adult 
beetles and those of the larvse, the methods of pupation 
and so forth. The paper and the illustrations merit 
a careful study — for it appears undeniable that the 
powers of this family of beetles for destruction in the 
forest itself, and havoc to the timber after the trees 
have been felled, are equally as serious (if not more 
so) in sub -tropical and tropical forests as is the case 
in European temperate ones. 


Geological Climates, 


nriHE meeting of the Royal Society on Mar. 27 was 
devoted to a discussion of the subject of geo- 
logical climates, which brought out several points of 
great interest, and showed that the conflict of views, 
though still considerable, is less direct than it was some 
years ago. In opening the discussion, Dr. G. C. 
Simpson defined the problem from the point of view 
of a meteorologist, and laid down some fundamental 
principles with which all reconstructions of past 
climates must conform. He pointed out that the 
earth being approximately a sphere rotating on an 
axis inclined at an angle of about to the plane of 
the ecliptic, there must always have been climatic 
zones in which the mean annual temperature decreased 
from the equator to the poles, and there must always 
have been summer and winter. 

Dr. Simpson then passed to the conditions existing 
at present, and showed that in spite of the great 
differences in the land and sea distribution of the two 
hemispheres, the mean annual temperatures of corre- 
sponding latitudes between the equator and .70° 
nowhere differ by more than 3° C. From this he 
drew the conclusions that the mean temperature in 
any latitude is almost entirely independent of the 
distribution of land and water, and that the mean 
temperature of corresponding latitudes is always the 
same in both hemispheres. Hence it is impossible 
to explain great changes of climate in geological 
periods by means of changes in the distribution of 
land and sea. The reason is that the gradient of 
temperature from equator to poles is controlled by the 
strength of the atmospheric circulation ; an increase 
of the gradient is automatically followed by a strength- 
ening of the circulation, and more heat is carried from 
the equatorial to the polar regions until the balance 
is restored. The supposition that large ice-sheets 
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could exist at sea-level in the tropics, while tropical 
conditions prevailed in middle latitudes of the 
northern hemisphere, is quite untenable. The only 
way in which major climatic changes could be brought 
about was by changes of solar radiation, and these 
had more effect on the cloudiness and precipitation 
than on the temperature. Extensive changes of mean 
annual temperature could only be brought about by 
movements of the crust relative to the poles, in the 
manner described by Wegener. 

The subsequent discussion turned mainly on two 
points, the value of fossil plants and animals as indices 
of past climates, and the power of changes in the 
distribution of land and sea to modify the zones of 
temperature and introduce major climatic variations. 
Prof. A. C. Seward said that the climatic value of fossil 
floras has been greatly overestimated in the past, and 
there is now no justification for speaking of the climate 
of the earth as having been uniform or of high northern 
latitudes as having been tropical. It is not possible 
to infer the climate from a study of extinct genera or 
even species, because to-day allied species often live 
under quite different climatic conditions. Moreover, 
in the course of ages, plants may have altered their 
constitution as they passed from youth to senility. 
New plant types frequently originate in arctic regions 
and spread soutlnvard, while in high latitudes They 
are driven out by the competition of later types, but 
this does not necessarily imply a change of climate. 
The vegetation of past ages was more uniform than 
that of to-day, but the uniformity has often been 
exaggerated, because the early floras consisted ex- 
clusively of gymnosperms, which resemble each other 
much more closely than do flow’^ering plants. There 
is no justification for the assumption^tliat the vegeta- 
tion of the coal-measures w^as tropical ; on the other 
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hand, the presence of glaciers does not necessarily 
imply temperatures at freezing point, for glaciers in 
New Zealand still end among vegetation of sub- 
tropical aspect. 

Prof. J. W. Gregory illustrated another difficulty 
in the interpretation of fossil floras by showing how a 
coal bed may be in process of formation in Jan Mayen 
at present, the material being supplied by timber 
drifted from Siberia. 

Sir Peter Mitchell agreed with Prof. Seward that 
the climatic value of fossils has been over-estimated, 
since animals have power to adapt themselves to 
changing climatic conditions. He added that for 
animal life the range of temperature is more im- 
portant than the annual mean, and the annual 
range is closely dependent on the distribution of land 
and sea. 

These modifications of the former claims of palaeon- 
tologists concerning past climates represent a great 
advance towards the meteorological view of the per- 
manence of climatic zones, put forward by Dr. 
Simpson. The gap is not entirely bridged, how'ever, 
for several speakers expressed the opinion that while 
there must always have been zones of temperature, 
Dr. Simpson has under-estimated the possible effects 
of changes in the distribution of land and sea-. Prof. 
Gregory referred to a dictum by Lord Kelvin, that if 
the greater part of Europe, Asia, and North America 
were submerged beneath the sea, the Arctic Ocean 
would be free df ice, and an island at the north pole 
would have a mild climate. Dr. C. E. P. Brooks 
referred to investigations by Prof. Kerner and himself 
which led to the same conclusion, and described the 
transfer of heat by ocean currents, especially in the 
Atlantic. He pointed out that the North Atlantic 
between 30° N. and the Arctic Circle is, on the 
average, about 5° C. warmer than the South Atlantic 
between 30° S- and the Antarctic Circle. This differ- 
ence is almost entirely due to the fact that two -thirds 
of the warm equatorial water is carried into the North 
Atlantic by the Gulf Stream and Antilles Current. 
In many of the geological periods the distribution of 
land and sea, according to the usual palaeogeographical 
reconstructions, was such that the whole of the warm 
equatorial water was diverted into the northern hemi- 
sphere, and he argued that under such conditions the 
oceans of the northern hemisphere must have been 
much warmer than those of the southern hemisphere, 
and the thermal equator must have been well to the 
north of the geographical equator. Finally, Dr. C. 
Tate Began described the distribution of fresh water 
and marine fishes during the Cretaceous and Eocene, 
which does not fit in with the drift of the continents as 
inferred by Wegener. 

The general result of the discussion may be summed 
up by saying that the geological changes of climate 
have not been so great as was at one time supposed ; 
but there is not yet any agreement as to whether they 
were small enough to be accounted for by ordinary 
agencies, or whether they were on a sufficient scale to 
necessitate an appeal to movements of the continents 
relative to the poles. 


University and Educational Intelligence. 

CAMBitiDGE.— The Appointments Committee of the 
Faculty of Economics and Politics has reappointed 
P. Sraffa, of King’s College, University lecturer in 
economics. 

The Appointments Committee of the Faculty of 
Biology J. has appointed H. Gilbert-Carter, of Trinity 
College, to be University lecturer in botany. 

Smith’s Prizes have been awarded to R. E. A. C. 
Paley, of Trinity College, and J. A. Todd, of Trinity 
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College. Rayleigh Prizes have been awarded to 
W. R. Andress, of Trinity College, and L. C. Young, 
of Trinity College. 

London. — Dr. Morris Ginsberg has been appointed 
as from Aug. 1 to the Martin White chair of sociology 
tenable at the London School of Economics. He has 
been University reader in sociology at the School 
since 1924, and has published articles and books on 
the science of sociology. 

The title of ‘ Professor in the University of London ^ 
has been conferred on the following members of the 
professorial staff of the Imperial College of Science 
and Technology : Profs. H. B. Baker, V. H. Blackman, 
W. A. Bone, W. Brown, Sir Harold C. H. Carpenter, 
S. Chapman, A. E. Conrady, C. G. Oullis, S. M. Dixon, 
C. L. Fortescue, A. Fowler, P. Groom, J. W. Hinehley, 
H. Levy, E. W. MacBride, J. C. Philip, A. F. G. 
Pollard, A. O. Rankine, J. F. Thorpe, S, J. Truscott, 
Sir Gilbert Walker, W. W. Watts. 

It has been resolved to institute a University chair 
of physics tenable at the Imperial College — Royal 
College of Science. 

St. Andrews. — The Senatus Academicus has 
resolved to confer the honorary degree of LL.D. on 
Mr. James Morton, chairman and governing director 
of the Scottish Dyes, Ltd., and on Prof. O. W. 
Richardson, Yarrow research professor of the Royal 
Society, at the graduation ceremonial to be held on 
June 27. 

Wales. — The agreements between the University 
of Wales, University College, Cardiff, and the Cardiff 
Royal Infirmary, which establish the Welsh National 
School of Medicine as a separate school of the Univer- 
sity, were ratified at a meeting of the University Court 
held at Cardiff on Mar. 28. 


A Mathematical Colloquium, under the auspices 
of the Edinburgh Mathematical Society, will be held 
at the University Hall of St. Andrews on July 19-30. 
The courses arranged include the following ; Rational 
curves and surfaces (Prof. H. F. Baker), arithmetical 
properties of curves and surfaces (Mr. H. W. Rich- 
mond), the wave mechanics (Prof. C. G. Darwin), 
elementary mathematics from the higher standpoint 
(Prof. H. W. Turnbull), and recent developments in 
symmetric functions, determinants, and algebraic 
equations (Dr. A. C. Aitken) ; Prof. E. T. Whittaker 
and others will give informal talks. Particulars can 
be obtained from the honorary secretary of the 
Colloquium, Dr. E. T. Copson, 144 North Street, 
St. Andrews. 

The University of Leeds records in its report for 
1928-29 a number of important developments, 
marking, to quote the wording of the report, the 
opening of a new chapter in its history. Among 
these are the laying of the foundation stone of a new 
mining block, the opening of a new wing of the textile 
department, the adoption of a plan for a pathological 
institute, the construction of a new hostel for men 
students, the creation of a Montague Barton chair of 
industrial relations, the conclusion of a reciprocal 
arrangement with the University of Reykjavik in 
Iceland for exchange of students, and the acquisi- 
tion of a very valuable collection of Icelandic books. 
The number of full-time day students attending 
duidng 1928-29 was 1385, and of part-time 144; 
evening students numbered 223. Along with the 
report we have received a forty-page pamphlet con- 
taining a list of publications by members of the 
University in 1928-29 and titles and abstracts of 
theses accepted for higher degrees in science (12), 
medicine (5), and technology (8). 
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Historic Natural Events. 

April 7, 1408. End of Severe Winter. — The winter 
of 1407-8 was one of the coldest of the past thousand 
years. The great rivers of western and central Europe 
and the Swiss lakes were frozen for a month or more, 
and the ice was five or six feet thick. The frost began 
on ISTov. 1 1 and continued until J an. 30 ; then, after a 
brief respite, it re-commenced on Feb. 15 and did not 
break until April 7. The cold was so great that the 
roots of the vines and fruit trees froze. The water- 
mills were stopped, and there was a great shortage of 
bread as well as a lack of fuel. In France the thaw of 
Jan. 30 caused great destruction of bridges by floating 
blocks of ice. The North Sea was said to be frozen 
between Denmark and Norway. In Great Britain, 
Holinshed records that “ this year the winter was 
exceeding sharp through frost and snow that continued 
and covered the ground by all the months of December, 
January, February, andMarch, insomuch that thrushes, 
blackbirds, and many thousand birds of the like smaller 
size perished with very cold and hunger 

April 7, 1420. Early Season. — According to the 
Journal un Bourgeois de Paris ^ 1405-1449, at Pasques 
the roses were already in bloom on April 7, and were 
all over by May 15. At the beginning of May good 
cherries were on sale, and at the end of May the corn 
was more ripe than the preceding year’s crop had 
been on St. John’s day (June 24). 

April 8, 1233. Mock Suns. — According to Miss 
Ormerod’s collection, between 6 a.m. and 7 a.m. “ in 
the parts about Hereford and Worcester there appeared 
four suns in the element, beside the natural sxm of red 
colour and a great circle of crystalline colour, the which 
compassed with his largeness as it had been the whole 
ch’cuit almost of the whole realm of England, from the 
sides whereof went forth certain half circles, in whose 
sections appeared the said four suns 

April 8, 1709. Baltic Frozen. — The early months of 
1709 were excessively cold in Europe, and the Baltic 
was still frozen and snow- covered so late as April 8. 
The frost began between Jan, 3 and 5 with a north- 
east wind over all central and western Europe, from 
Stockholm and Kiga to Naples and Cadiz. Even the 
Ebro was frozen. The greatest cold occurred from 
Jan. 11-13 and Feb. 24-26, but the winter was more 
notable for duration than for extreme severity. In 
France the people suffered severely from hunger, and 
roots were eaten instead of bread. In Italy the ground 
was deeply frozen and the olives perished ; the lagoon 
of V enice was frozen more than a mile from shore. In 
England the winter lasted three months, but was not 
exceptionally severe, and in Ireland and Scotland it 
was comparatively mild. 

April 10, 1446. Storm Flood.— A terrible storm 
broke over western Germany, France, Holland, and 
Switzerland, with violent thunder, very heavy snow, 
and deadly cold . At the same time there was a severe 
storm -flood in the North Sea, by which sixteen towns 
were submerged and about 100,000 men drowned. 
This catastrophe was followed by a period of very cold 
and windy weather, ©speeially severe from April 29 to 
May 10. 

April 10, 1657. Flood.— The village of Langtoft in 
Yorkshire, encircled by hills, was flooded to a depth of 
eight feet, as shown by a memorial stone placed in 
one of the houses. 

April 11-12, 1815. Eruption of Tomboro.— A 

volcanic eruption, one of the most violent known, 
began on April 5 in the island of Sumbawa (to the east 
of Java), culminated on April 11-12, and continued 
until July. Out of a population of 12,000 in the 
province of Tomboro, only 26 survived. The sounds 
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of the explosions were heard in Sumatra (1118 miles) 
and in the opposite direction at Temate (830 miles). 
In Java, the darkness caused by the ashes was deeper 
than on the darkest night. The coasts of Sumbawa 
and the adjoining islands were swept by a sea-wave 
2-12 ft. in height. 

April II, 1917. Mirage. — It is recorded in the ‘‘Official 
History of the War, Mesopotamian Campaign”, 
vol. 3, p. 316, that Gen. Cayley’s force had a Turkish 
division in front of them in a position almost destitute 
of cover, but they were completely hidden from view 
by a mirage, and fighting had to be temporarily 
suspended. 

April 12, 1527. Long Continued Rains.— It rained 
in England every day or night from April 12 to June 3, 
and in May it rained 30 hours continuously, which 
caused great floods and much damage to the crops. 

April 12-15, 1920. Gale. — The weather was ex- 
tremely unsettled during April 1920, and at some 
stations the average barometric pressure for the month 
was the lowest on record during April. An especially 
deep depression lay off south-west Ireland on April 
11-14, after which it moved north-eastward, and on 
April 15 a wind velocity of 110 miles an hour at a 
height of 3000 feet was shown by a pilot balloon ascent 
at Lympne. With high pressure over north-west 
Africa, a violent westerly gale occurred in the Straits 
of Gibraltar, the wind velocity at 1 p.m. on April 12 
being estimated as 68 miles per hour. • 


Societies and Academies. 

London. 

Society of Public Analysts, Mar. 5. — S. Judd Lewis : 
(1) The spectroscopic investigation of jams. An 
ethereal extract was examined, using a special form 
of sector photometer and a spectroscope. * Absorp- 
tion curves ’ having extinction coefficients for ordin- 
ates and wave-lengths for abscissas, were disturbed 
by the presence of small amounts of foreign ingredients, 
such as benzoic acid, salicylic acid, saccharin, certain 
colouring matters, etc. — (2) A simple polarimetric test 
for sugars in jams. A modification of the method 
of determining the specific rotation of an aqueous 
extract of the jam, after inversion of the dissolved 
sugars, is described. 

Linnean Society, Mar. 6. — Sidnie M. Manton : Notes 
on the segmental excretory organs of Crustacea. (5) 
On the maxillary glands of the Syncarida. Detailed 
reconstructions of the maxillary glands of Parana- 
spideSf Anaspides, and Koonunga have been made 
from fresh material obtained in Tasmania. The 
general disposition of the coils of the efferent duct in 
the maxillary glands of the thi'ee types is similar, but 
there are differences in detail. The pattern of the 
duct shown by Anaspides and i^oonw^a could have 
been derived from a type resembling that of Parana- 
spidesin genetol form, but lacking its peculiar features, 
such as excessive duct fenestration.— Major R. W. G. 
Kingston : In the canopy of the forest (British Guiana). 
An outline was given of the methods adopted by the 
recent Oxford University British Guiana Expedition 
to explore the tropical rain -forest. The party worked 
in a small area of forest on the right bank of the 
Essequibo River, about fifteen miles above Bartica. 
One of the chief objects of the expedition was to get 
into the canopy of the forest and to study at close 
quarters the life found to exist in it. Hitherto our 
knowledge of the canopy life consisted in what could 
be shot from it with a gun or observed in it with bino- 
culars from the ground. Ascents were made in four 
places. Access to the canopy was obtained either by 
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rope ladders or by a seat that could be hoisted on a 
block-and-tackle. Observation posts were fixed in 
the canopy and rope ladders were spread in the 
branches, which permitted some freedom of movement 
in it. From the collections made at different levels 
it is considered that a tropical forest should be re- 
garded as consisting of strata of life spread out one 
above the other. 

Optical Society, Mar. 13. — T. Smith : Imagery 
around a skew ray. The usual criterion by which 
conjugate points are defined fails unless neighbouring 
rays intersect in both object and image spaces. The 
criterion is extended to include the points of nearest 
approach of non-intersecting rays. The relation 
connecting conjugate points is, then, of the same form 
as for the simpler cases generally recognised. The 
coefficients which determine the imagery are elements 
of a square matrix of the fourth order. A more 
natural matrix for refraction in three dimensions 
would be of the sixth order. The coefficients of the 
eikonal and characteristic function can be derived 
from the elements of either type of matrix. — R. A. 
Sampson : The jiurpose and design of the new equip- 
ment at the Koyal Observatory, Edinburgh (see 
Nature, Mar. 22, "p. 467). 

Edinburgh. 

Royal Society, Mar. 17. — Lt.-Col. L. M. Davies : 
The genus Dictyoconus and its allies : A review of the 
group together with a description of three new species 
from the Lower Eocene Beds of northern Balu- 
chistan. Numerous specimens of Dictyoconus, Cos- 
kinoUna and Lituonella mixed indiscriminately to- 
gether were found within the same narrow limestone 
bands . The differences between these genera are shown 
to be confined to the peripheral portion of the test ; 
sections reveal the closest agreement in their internal 
characters as a whole ; their generic characters alone 
affording the means for distinguishing between them. 
These Indian forms are regarded as affording clear 
evidence of the close affiliation of these three genera. 
They are the first representatives of their respective 
genera to be found so far east, and are very similar 
to such western forms as Dictyoconus egyptiensis 
(Chapman), Coskinolina lihurnica Stache, and Lituo- 
nella roherti Schlumberger and Douville. — F. Walker : 
The doleritic isles of the North Minch. The small 
islands in the Minch to the north of Skye include the 
Shiant and Fladda groups. They are all composed of 
crinanite sills with ‘ schlieren ’ of syenite, essexite, 
and teschenite, and in some cases with floors of picrite. 
The alkaline bands and ultrabasic floors are thought 
to be the result of crystallisation diffierentiation. The 
sills are doubtless the continuation north of the well- 
known Trotternish examples. — William J. McCallien 
and Robert B. Anderson : The Carboniferous sedi- 
ments of Kintyre. Carboniferous sediments in Kin- 
tyre form the Machrihanish coalfield, west of Cambel- 
town. The rocks and structure of the coalfield are 
described and the positions of eight coal seams are 
indicated on ‘ a large scale map. A smaller area of 
coal-bearing strata occurs south of the coalfield in 
Tirfergus Glen. An interesting point brought out by 
the study is the existence of a group of bauxitic clays 
and laterites at the top of the calciferous sandstone 
lavas. The coals of the Machrihanish coalfield are 
correlated with the better known members of the 
Ballyeastle coalfield in Northern Ireland. — William J. 
McCallien : A contribution to the geology of north- 
eastern Antrim ; being an introduction to the correla- 
tion of the Dalradian rocks of Scotland and Ireland. 
The following subdivisions of the Dalradian rocks of 
the south-west Highlands of Scotland have been re- | 
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cognised in north-east Antrim : Ben Lui schists to 
the north-west, Loch Tay limestone and associated 
epidiorite, Glen Sliian schists, Green Beds, Beiiin 
Bheula schists. The Old Red Sandstone rocks from 
Cushendun to Cushendall are also described, and a 
marked resemblance is shown to exist between the 
Antrim rocks and those of Kintyre. This paper indi- 
cates a starting point for future correlation of the 
Dalradian rocks of Ireland and Scotland. — D. F. 
Marty n : A new method of measurement of minute 
alternating currents. The current to be measured is 
passed through the filament of a diode valve, the main 
heating current in which is an alternating current of 
the same frec|uency supplied by an auxiliary oscil- 
lating circuit. In these circumstances the two super- 
posed currents in the filament settle down into a state 
in which they are either in the same or in opposite 
phase. Their combined heating effect then depends 
simply upon the sum or difference of the current 
amplitudes. The effect of the small superposed fila- 
ment current upon the anode current is measured by 
I a microammeter connected, wdth a balancing battery, 
as a shunt across a resistance of several hundred ohms 
in the anode circuit. The value of the current to be 
measured is then found from the slope of the anode 
current — ^filament current characteristic of the valve. 
The method is suitable for the measurement of alter- 
nating currents of the order of 1 microampere, the 
sensitiveness being about the same as that of the 
microammeter used. One great advantage is that it 
allows each component of a complex oscillatory current 
(for example, a receiving aerial current) to be measured 
separately. 

Paris. 

Academy of Sciences, Feb. 24. — Ch. Fabry : A new 
method for the experimental study of elastic pressures. 
A description of a modification and improvement of 
the optical method suggested by Henry Favre. — 
Andre Blondel : Diagrams for the study of the normal 
running and static stability of connected alternators. 
— Prof. A. B. H. Love was elected a Correspondant for 
the Section of Mechanics in succession to the late Sir 
George Greenhill. — F. Marty : The distribution 
of the values of a meromorph function. — Guichard, 
Clausmann, and Billon : The influence of the initial 
state of certain metals and alloys on the variation 
of hardness as a function of cold hardening. For 
certain alloys the curve of hardness is the same 
whether the initial state was east or annealed metal. 
This applies to copper, silver, and copper-nickel alloy. 
With copper silver alloys, on the other hand, the limit 
of hardness depends on the initial state. — L. Ravier : 
The results of experiments on the thrust of soil.— 
Benjamin Jekhowsky : The calculation for the orien- 
tation of the great circle for seeking asteroids. — 
Maurice Michel : A perpetual calendar giving instan- 
taneously the Julian or Gregorian calendar of any 
given year. — L. Gaurier : The change of the alluvium 
in lakes converted into reservoirs. A discussion of the 
problems presented by the introduction of consider- 
able quantities of alluvium into reservoirs and the 
modifications in the shape of the resulting delta by 
lowering the water level. Some actual cases are 
cited. — A. Gruvel : The principal trawling zones of 
the eastern Mediterranean. Fishing map of the 
gulf of Alexandretta. — L. Decombe : The undulatory 
theory and black body radiation. The Planck for- 
mula is deduced without recourse to the hypothesis 
of discontinuity for the energy. — G. Foex : The 
diamagnetism of the halogen ions. Assuming that the 
diamagnetism of the neutral atoms is due to the super- 
ficial electrons, it is concluded, as a first approxima- 
tion, that the diamagnetism of the ion should be 8/7 
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that of the neutral atom. This is supported experi- 
mentally by tlie results of Weiss, Hocart, and Pascal. 
For elements other than the halogens, precise numeri- 
cal data on the diamagnetism of the atom and ion are 
wanting. — Augustin Boutaric and Mile. Madeleine 
Roy : The radioactivity of various metals obtained 
from old roofs. The authors confirm the results 
obtained by Mile. Maracineanu in that the exposed 
faces of old metal sheets taken from roofs are radio- 
active, and this applies not only to lead but also to 
zinc and copper roofing. Discussing the various 
possible hypotheses as to the cause of this radio- 
activity, the authors reject the view that the effect 
is due to a disintegration of the metal under the 
action of sunlight and consider that the absorption 
, of radioactive emanations from the air and from rain 
is more probable. — H, Muraour and G. Aunis : The 
law of combustion of colloidal (explosive) powders. — 
P, Bary : The study of solutions of colouring matters 
by peetography. A plate of glass is placed vertically 
in a solution of the dye and this is submitted to a slow 
evaporation. The figures formed on the glass plate 
are termed pectographs and fall into three groups : 
from these, conclusions are drawn regarding the 
nature of the solution. — Chilowsky : A new method of 
gasifying heavy oils. A method of preheating the air 
and pulverising the oil is described which, it is claimed, 
prevents the formation of carbon deposits and reduces 
the amount of tar formed below one per cent. — Mme, 
Ramart-Lucas and F. Salmon-Legagneur : The con- 
figuration of molecules in space. The absorption in 
the ultra-violet of the alkyhnalonic acids. The study 
of the ultra-violet absorption of the acids of the malonic 
series leads to a different structure in space being attri- 
buted to the monoalkylacids and the dialkylacids. — 
M. Weizmann and S. Malkowa : The action of the 
hydracids on phthalimide epihydrin — Mme. Bruzau: 
The preparation of some trisubstituted a-arylketones. 
— V. Brustier : The ultra-violet absorption spectrum 
of elielidonine. From the analogy between the 
ultra-violet absorption produced by chelidonine 
and the alkaloids of the morphine group, it is con- 
sidered that chelidonine is a phenanthrene derivative 
rather than a derivative of isoquinoline as suggested 
by Gadamer. — Georges Brus and G. Peyresblanques : 
The fixation of ozone by unsaturated compounds. 
Curves are given showing the velocities of absorption 
of ozone. These give much information on the mode 
of formation of the perozonides and their polymers. — 
L. Royer : The possible influence of the surrounding 
medium on the symmetry of the forms of some 
natural minerals. — Louis Glangeaud : The extension 
and the facies of the lower and middle Cretaceous in 
the Atlas coast of the north of the province of Algiers. 
— Ren6 Baillaud i Earthquakes and falls of roof (in 
mines). — A. Maublanc and G. Malenqon : The nature 
and the organisation of the gleba of Battarrea Ouicci- 
ardiniana , — Paul Guerin : Hydrocyanic acid in the 
vetches. Its distribution in the various organs of the 
leguminous Papilionacese containing a eyanogenetic 
glucoside. In the eyanogenetic Leguminosae, the 
glucoside producing the hydrocyanic acid may, 
according to the genus, be found localised in quite 
different organs. Examples are given. — Maurice 
Hocquette : The influence of the decaleification and of 
the acidity of coastal sands on vegetation.— Mile, M. 
L, Verrier : The structure of the retina of an Aga- 
midse : Agama D, Santenoise, H. 

Verdier, and M. Vidacovitch : Pancreatic vagotonine 
and hepatic glycogen.— J. Malassez : The distribution 
of energy in the compound colours, — R. Lienhart : 
The genetics of the castorrex rabbit.- This rabbit is a 
mutation which appeared in the Sarthe in 1919, the 
fur of which resembles that of the beaver.— A. 
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Lacassagne : The difference in the biological action 
caused in yeasts by various radiations. Comparison 
of the action of ultra-violet rays, soft X-rays, and the 
a-rays on the yeast Saccharomyces ellipsoideus. — F. 
Hoi week : Energy study of the biological action of 
various radiations. — N. Bezssonoff : Vitamin A and 
carotene. — E. Couture : The oxidation of oils in the 
presence of irradiated sterols. — L. Boez and J . Guillerm; 
The microbial factor in the manufacture of Indo- 
Chinese pickle {Nuoc-mam). 


Official Publications Received. 

British, 

Report on the Operations of the Department of Agriculture, Madras 
Presidency, for the Year 1928-29. Pp. ii + 96-f6 plates. (Madras: 
Government Press.) 1 rupee. 

The Indian Medical Association. Some Problems of the Medical Pro- 
fession in India. Compiled by Kumud Sankar Bay. Pp. vii-fSS. 
Presidential Speech of Dr. B. C. Roy at the All India Medical Confer- 
ence, Lahore, 27th December 1929. Pp. 10. Address by Colonel Bhola 
Nauth at the All- India Medical Conference held at Lahore on 27th 
and 28th December 1929. Pp. 01. Resolutions pa.ssed at the All India 
Medical Conference, Sixth Session, held at Lahore, 27th and 2Sth 
December 1929. Pp. 7. (Calcutta.) 

Proceedings of the Royal Society. Series A, Vol. 12G, No. A803, 
Marchs. Pp. 542-728 -fxviii-fvi. (London : Harrison and Sons, Ltd.) 6s. 

Report of the Department of Industries, Madras, for the Year ending 
31st March 1929. Pp. vi-f-lOS. (Madras : Government Press.) 12 annas. 

The Journal of the Royal Technical College : being a Record of some of 
the Research Work carried out in the Ooilege by the Staff and Senior 
Students. Vol. 2, Part 2, January. Pp. iv + 161-366. (Glasgow.) 
10a. Qd. 

Journal of the Marine Biological Association of the United Kingdom. 
New Series, Vol. 16, No. 2, March. Pp. 365-676. (Plymouth.) 10's. 6d. net. 

Committee of the Privy Council for Medical Research. Report of 
the Medical Research Council for the Year 1928-1929. (Cmd. 3496.) 
Pp. 153-P2 plates. (London : H.M. Stationery Office.) 3s. net. 

Transactions of the Institute of Marine Engineers, Inc., Session 1930. 
Vol. 42. Pp. 103. (London.) 

The National University of Ireland. Calendar for the Y'ear 1929. Pp. 
viii-|-275-{-482-f 208. (Dublin : Alex. Thom and Co., Ltd.) 2s. 

Quarterly Journal of the Royal Meteorological Society. Vol. 56, No, 
233, January. Pp. 102. (London : Edward Stanford, Ltd.) 7s. 6d. 

Colony and Protectorate of Kenya. Agricultural Census, 1929 : Tenth 
Annual Report. Pp. 41. (Nairobi : Department of Agriculture.) 25. 

Survey of India. Professional Paper No. 25 : The Representation of 
Glaciated Regions on Maps of the Survey of India. By Major Kenneth 
Mason. Pp. 18-f-4 plates. (Dehra Dun.) 8 annas ; lOd. 

Union of South Africa : Department of Agriculture. Annual Report 
of the Director of Veterinary Services, Onderstepoort, Pretoria. 15th 
Report, October 1929. Vol. 1 (Sections 1 to 4). Pp. xiv-f573. 10s. 
Vol. 2 (Sections 5 to 9). Pp. iv-f- 575-1209. 10s. (Pretoria : Government 
Printing and Stationery Office.) 

The South African Journal of Science. Vol. 26: Being the Report of 
the Twenty-seventh Annual Meeting of the South African Association 
for the Advancement of Science, Joint Meeting with the British Associa- 
tion, Johannesburg, Cape Town, Pretoria, 1929, 22 July to 3 August. 
Pp. xlii-f 988. (Johannesburg.) 30s. net. 

Union of South Africa: Fisheries and Marine Biological Survey. 
Report No. 7 for the Yfoar ending June 1929, by Dr. Cecil von Bonde, and 
Special Reports. Pp. 62-1-8 charts-f 84-f-8 plates-l-12<fll-i-19 -f3 charts. 
(Pretoria: Government Printing and Stationery Office.) 

Paleontologiese Navorsing van die Nasionale Museum, Bloemfontein. 
Deel 2, Stuk 1 : Vrystaatse Fossiele Perde, Deur Dr. Ir. E. C. N, Van 
Hoepen. Pp. ii-f-11. (Bloemfontein.) 

Association of British Chemical Manufacturers. Directory of British 
Fine Chemicals produced by Members of the Association. Pp. 55. 
(London.) Free. 

Department of Agriculture, Trinidad and Tobago. Flora of Trinidad 
and Tobago. Vol. 1, Part 2 : Parietales, Polygalinae, Caryophyllinae, 
Guttiferales, Geraniales, by B. O. Williams ; Mai vales, by R. O. Williams 
and B. E. Cheesman. Pp. 23-164. (Trinidad : Government Printing 
Office, Port-of-Spain.) 6$. 

The Scientific Proceedings of the Royal Dublin Society. Vol. 19 (N.8.), 
No. 32 : The Thermal Instability of the Earth’s Crust, II. By Dr. 
J. H. J. Poole. Pp. 386-408. (Dublin : Hodges, Figgis and Co. ; London : 
Williams and Norgate, Ijtd.) 2s. 

The Journal of the Institute of Metals. Vol. 42. Edited by G. Shaw 
Scott. Pp. xh -4-846-1- 48 plates. (London.) 31s. 6d. nnt. 

The British Gliding Association Journal No. I, March. Pp. 28. 
(London.) 2s. 6d. 

Department of Scientific and Industrial Research. Report of the 
Radio Research Board for the Period ended 31st March 192*9. Pp. iv4- 
166-f 4 plates. (London : H.M. Stationery Oftlce.) 3s. 6ti. net. 

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowell, Vol 68, No. 309, March, Pp. 317-412 -f-xxxvi. (London: 
E. and F. N.' Spon, Ltd.) 10s. 6d- 

Annuai Report of the Indian Central Cotton Committee, Bombay, for 
the Year ending 31st August 1929. Pp. ii-f 1054-3 plates. (Bombay.) 

2 rupees. 

Indian Journal of Physics, Vol. 4, Part 5, and Proceedings of the Indian 
Association for the Cultivation of Science, Vol 13, Part' 5. Conducted 
by Sir 0. V. Raman. Pp. 349-447. (Calcutta.) l.S rupees ; 2s. 

Western Australia : Geological Survey. Bulletin No. 94: Geology and 
Ore Deposits of the Boulder Belt, Kalgoorlie. By Dr. F. L, Stillwell 
Pp. 1104-17 plates. (Perth : Fred. 'Wm. Simpson.) 
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Memoirs of tlie Cotton Eesearcli Station, Trinidad. Series B : Physio- 
logy. No. 2 : Studies of the Transport of Nitrogen in the Cotton Plants, 
Parts 1, 2 and 3. By E. J. xMaskell and T. G. Mason. Pp. 205-231 -}- 615- 
6524-29. (London : Empire Cotton Growing Corporation.) 2s. 5d. 

British Board of Film Censors. Report, Year ended December 3lst, 
1929. Pp. 12. (London.) 

Researches published from the Wards and Laboratories of the London 
Hospital during 1929. LS papers. (London : H. K. Lewis and Co., Ltd.) 
Ts. 5d. net. 

Engineering Training for Officer’s Rank. Report of the Council of the 
North East Coast Institution of Engineers and Shipbuilders, 14th Febru- 
ary 1930. Pp. 16. (Newcastle-upon-Tyne.) 

Transactions and Proceedings of the Perthshire Society of Natural 
Science. Vol. S, Part 6, 1928-29. Pp. 265-2S0-f viii4-lxi“lxxxiL (Perth.) 

Proceedings of the Society for Psychical Research. Part 114, Vol, 39, 
March. Pp, 247-271. (London.) 26-, 

Foreign. 

Smithsonian Institution : United States National Museum. Report on 
the Progress and Condition of the United States National Museum for 
the Year ended June 30, 1929. Pp. ix •4-207. (Washington, D.O. : Govern- 
ment Printing Office.) 25 cents. 

Cornell University Agricultural Experiment Station, Ithaca, New York. 
Bulletin 479 : The Relationships between Roads and Agriculture in New 
York. By J. L, Tennant. Pp. 84. Bulletin 483 : Economic Studies of 
Dairy Farming in New York. 9 : Grade B Milk with Cash Crops and 
Mixed Hay Roughage, Crop Year 1925, with Five-year Summary. By J. 
C. Neethling. Pp. 93. Bulletin 487 : Rural Population, Tompkins and 
Schuyler Counties, New York, 1925. By Bruce L. Melvin. Pp. 68. Bulle- 
tin 489 : The Clover-Leaf Caterpillar {Olethreiites cespitana Hiibner) and 
the Clover-Leaf Tyer (Anchylopara anguliJasGiana Zeller). By Lawrence 
Paul Wehrle. Pp. 27. Bulletin 492 : Organization of the Sewing Center 
in the Home. By Ella M, Cushman. T’p. 37. (Ithaca, N.Y.) 

United States Department of the Interior. Fiftieth Annual Report of the 
Director of the Geological Survey to the Secretary of the interior, 1929. 
Pp. ii 4- 87+1 plate. (Washington, D.C. ; Government Printing Office.) 

United States Department of the Interior : Geological Survey. Water- 
Supply Paper 578 ; The Mohave Desert Region, California ; a Geographic, 
Geologic and Hydrologic Reconnaissance. By David G. Thompson. Pp. 
xi 4- 759 -I- 34 plates. 2 dollars. Water-Supply Paper 598 : Geology and 
Ground- water Resources of North Dakota. By Howard E. Simpson. 
With a Discussion of the Chemical Character of the Water, by Harry 
B. Riffenburg. Pp. v-f3124-3 plates. 50 cents. Water-Supply Paper 
602; Surface Water Supply of the United States, 1925. Part 2 : South 
Atlantic Slope and Eastern Gulf of Mexico Basins. Pp. iv-f 107. 15 
cents. Water-Supply Paper 603 : Surface Water Supply of the United 
States, 1925. Part 3 : Ohio River Basin. Pp. vii-f 343. 40 cents. 

Water-Supply Paper 604: Surface Water Supply of the United States, 
1925. Part 4; St. Lawrence River Basin. Pp. v4-179. 25 cents. 

(Washington, D.C. ; Government Printing Office.) 

United States Department of the Interior: Geological Survey. Pro- 
fessional Paper 158-0 : The Helderberg Group of parts of West Virginia 
and Virginia. By Frank McKim Swartz. (Shorter Contributions to 
Genei’al Geology, 1929.) Pp, 27-75 4- plates 6-9. 20 cents. Professional 
Paper 15S-D : Petrography of the Pioche District, Lincoln County, 
Nevada. By Jo.seph L. Gillson. (Shorter Contributions to General 
Geology, 1929.) Pp, 77-86-f plate 10. 10 cents. Professional Paper 

158-B : The Varves and Climate of the Green River Epoch. By Wilmot 
H. Bradley. (Shorter Contributions to General 'Geology, 1929.) Pp. 
87-110 4- plates 11-14. 15 cents. Professional Paper 158-F : Contact 

Metamorphism of the Rocks in the Pend Oreille District, Northern 
Idaho. By Joseph L. Gillson. (Shorter Contributions to General 
Geology, 1929.) pp. lll-121-f plate 15. 10 cents. Professional Paper 
16S-G : Early Pleistocene Glaciation in Idaho. By Clyde P. Boss. 
(Shorter Contributions to General Geology, 1929.) Pp. 123-128 -f plates 
16-19. 10 cents. Professional Paper 158-H : The Flora of the Frontier : 
Formation. By Edward Wilber Berry. (Shorter Contributions to 
General Geology, 1929.) Pp. 129-135 4- plates 20-21. 5 cents. (Washing- 
ton, D.O. : Government Printing Office.) 

Sveriges Geologiska Undersokning, Ser. Aa, No. 144 : Beskrivning till 
kartbladet Nyed, Av Nils H. . Magnusson och Gunnar Assarsson. Pp. 
109. 4.00 kr. Ser. Aa, No. 167 : Beskrivning till kartbladet Saffle. Av 
Nils H. Magnusson och Lennart von Post. Pp. 96. 4.00 kr. Ser. Aa, 
No, 170 : Beskrivning till kartbladet Katthammarsvik. Av Henr. 
Munthe; J. Ernhold Hede och G. Lundquist. Pp. 120. 4.00 kr. 

(Stockholm.) 

U.S. Department of Commerce : Coast and Geodetic Survey. Special 
Publication No. 167 : Distribution Coefficients of Magnets. By George 
Hartnell. Pp. iii4-30. 10 cents. Special Publication No. 159 : The 
Bowie Method of Triangulation Adjustment as applied to the First-Order 
Net in the Western Part of the United States. By Oscar 8, Adams. Pp. 
iii4-32. 10 cents. (Washington, D.C. : Government Printing Office.) 

United States Department of Agriculture. Technical Bulletin No. 
149 : Fungous Diseases of the Honeybee. By C. E. Burnside. Pp. 43-1-6 
plates. (Washington, D.C. : Government Printing Office.) 

United States Department of the Interior. Bulletin, 1929, No. 33: 
Record of Educational Publications, comprising Publications received 
by the Office of Education, January-June 1929. Pp. iii-f-S^. (Washing- 
ton, D.C. : Government Printing Office.) 10 cents. 

Proceedings of the United States National Museum. Vol. 77, Art. 2 ; 
Ne\v Land and Fresh- Water Mollusks from South America. By William 
B. Marshall. (No. 2825.) Pp. 7 4- 2 plates. (Washington, D.O. : Govern- 
ment Printing Office.) 

Ziir Geschichte der Zeissischen Werkstatte bis zum Tode Ernst Abbes. 
Von Moritz von Rohr. Mit Beitragen von Max Fischer und August Kohler. 
Pp. viii -1-120 -f 10. (Jena und London ; Carl Zeiss.) 

Meddelande fr& Lunds Astronomiska Observatorium, No. 121: 
Messungen der Hohenstrahiungsintensitat zwischen 55“ und 70“ nord- 
licher geographischer Breite. Vorlaiifige Mitteilung. Von Axel Corlin, 
Pp. 6. Ser. 2, Nr. 63 : Studies on the Proper Motions of Long-period 
Variable Stars. By W. Gyllenberg. Pp. 20. Ser. 2, Nr. 54 : The Period- 
Luminosity Curve of Long-period Variables. By W. Gyllenberg. Pp. 18. 
(Lund ; 0. W. K. Gleerup ; Leipzig ; Otto Harrassowitz.) 
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Memorie della Pont. Accademia deile Seienze. Nuovi Lincei. Serie 2, 
Vol. 13 : I Coleotteri d’ Italia. Gatalogo Sinonimico-Topografico-Biblio 
grafico. Pp. V -1-1160. (Roma : Scuola Tipografica Pio X.) 

Japane-se Journal of Geology and Geography: Transactions and 
Abstracts. Vol. 7, No. 1, October 1929. Pp. 424-5 plates. Vol. 7, No. 2, 
January. Pp. 43-73 -f plates 0-7. (Tokyo: National Research Council of 
Japan.) 

Journal of the Faculty of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan. Vol. 25, Part 4: Vierfcer Beitrag zur Ichiieumoniden- 
fauna Japans ; Fiinfter Beitrag zur Ichiieumoniden-fauiia Japans ; Allge- 
meine Besehreibung fiber den Beitrag zur Ichneiimoniden-fauna Japans. 
Von Toichi Uchida. Pp. 243-376 -f plates 4-6. (Tokyo : Maruzen Co. , Ltd.) 

The Science Reports of the Tohoku Imperial University, Sendai, Japan- 
First Series (Mathematic.s, Physics, Chemistry), Vol. IS, No. 5, December 
1929. Pp. 581-744 -I- 4 -f 4. (Tokyo and Sendai : Maruzen Co., Ltd.) 2.00 
yen. 

Carnegie Institution of Wa.shington. Year Book No. 28, July 1, 1928, 
to J une 30, 1929 ; with Administrative Rep»orts through December 13, 
1929. Pp. xix-f439. (Washington, D.C. : Carnegie Institution.) 

Division of Fish and Game of California. Fisffi Bulletin No. 18 : The 
Pi.smo Clam ; Further Studies of its Life History and Depletion. By 
William G. Herrington. (Contribution No. 81 from the California State 
Fisheries Laboratory.) Pp, 69. Fish Bulletin No. 19: Sardine Fishing 
Method.s at Monterey, California. By W. L, ‘Scofield. (Contribution 
No. 84 from the California State Fisheries Laboratory.) Pp. 62. Fish 
Bulletin No. 21 : Analysis of Boat Catches of White Sea Bass {Cy%oscion 
nobilis) at San Pedro, California. By S. S. Whitehead. (Contribution 
No. 86 from the California State Fisheries Laboratory.) Pp. 27. (Sacra- 
mento : California Government Printing Office.) 

Proceedings of the United States National Museum. Vol. 76, Art. 14 : 
The Middle Devonian Traverse Group of Rocks in Michigan ; a Summary 
of Existing Knowledge. By Erwin R. Pohl. (No. 2811.) Pp. 34-f 2 
plates. Vol. 77, Art. 1 : Two new Species of Trematode Worms of the 
Genus Eucotyle from North American Birds. By Emmett W. Price. 
(No. 2824.) Pp. 4. (Washington, D.C. : Government Printing Office.) 

U.S. Department of Commerce : Coast and Geodetic Survey. Special 
Publication No. 161 : First-Order Leveling in Ha’ivaii. By Howard S. 
Rappleye. Pp. iii-}-21. (Washington, D.C. : Government Printing 
Office.) 10 cents. 

Publications of the Allegheny Observatory of the University of 
Pittsburgh. Vol. 8, No. 1 ; Spectro.scopic Notes. By Keivin Burns. 
Pp. 14. Vol. S, No. 2 : a. A New Type of Comparator, by Heber D. 
Curtis ; h. A Computing Attachment for Comparators, by Keivin Burns. 
Pp. 15-25-f- 6 plates. (Pittsburgh.) 

Iowa Geological Survey. Vol. 34 : The Pre-Illinoian Pleistocene Geology 
of Iowa. By George F. Kay and Earl T. Apfel. Pp. 304. (Iowa.) 

Japanese Journal of Engineering. Abstracts, Vol. 7. Pp. x-f74. 
(Tokyo ; National Research Council of Japan.) 

The American Institute of Mining and Metallurgical Engineers. 
Technical Publication No. 316 : Absorption of Electromagnetic Induction 
and Radiation by Rocks. By A. S. Eve. (Class L, Geophysical Pro- 
specting, No. 19.) Pp. 11. (New York City.) 

The University of Chicago. Publications of the Yerkes Observatory. 
Vol. 7, Part 1 : Radial Velocities of 500 Stars of Spectral Class A. By 
Edwin B. Frost, Storrs B. Barrett and Otto Struve. Pp. vii4'79. 
(Chicago : University of Chicago Press ; London ; Cambridge University 
Press.) 6^. M. net. 


Catalogues. < 

Cheraie: Physik. 10 Verzeichnis antiquarischer und neuer Bucher und 
Zeitschriften. Pp. 88. (Berlin : Verlag Chemie, G.m.b.H.) 

The Taylor-Hobson Outlook. Vol. 3, No. 16, March. Pp, 146-152. 
(Leicester and London : Taylor, Taylor and Hobson, Ltd.) 

Books relating to West Africa. (Catalogue No. 523.) Pp. 32. (London : 
Francis Edwards, Ltd.) 


Diary of Societies. 

FRIDAY, April 4. 

Institution of Chemical Engineers (Annual Corporate Meeting) (at 
Hotel Victoria, Northumberland Avenue), at 11.80 a. m.— Presentation 
of Medals : The Moulton Medal, The Junior Moulton Medal, The 
Osborne Reynolds Medal. — At 12.15. — J. A. Reavell: The Role of 
Science in Industry (Presidential Address).-— At 2.15. — H. Tongue : The 
High Pressure Equipment of the Chemical Research Laboratory, 
Teddington. 

Royal Society op Arts (Indian Section), at 4.30. — Lieut. -Col. Sir 
Wolseley Haig : The Maratha Nation (Sir George Birdwood Memorial 
Lecture). 

Federal Council fob Chemistry (at Burlington House), at 4.30. 

Society of Chemical Industry (Liverpool Section) (Annual Meeting) 
(at Liverpool University), at 6.— A. H. Amery : Methods of Extracting 
Oil from Seed. 

North-East Coast Institution of Engineers and Shipbuilders 
(at Mining Institute, Newcastle-upon-Tyne), at 6. — A. Read : Ship’s 
Electrical Deck Auxiliaries. 

Society of Chemical Industry (Birmingham and Midland Section) 
(Annual Meeting) (at Chamber of Commerce, Birmingham), at 6.30. — 
At 7. — A. E. Warnes : Some Little Known Causes of Stone Decay. 

Society op Chemical Industry (Manchester Section) (Annual General 
Meeting) (at Engineers’ Club, Manchester), at 7.— Major A. G. Church : 
The Attitude of the Government towards Scientific Research. 

Institution of Electrical Engineers (Meter and Instrument Sec- 
tion), at 7. — Dr. E. H. Rayner, W. G. Standring, R. Davis, and 
G. W. Bowdler; Studies in Low-Power-Factor_ Measurements at High 
Voltages. 

Institution of Mechanical Engineers (Informal Meeting), at 7.— A. L. 
Stanton and others : Discussion on Smoke. 

Royal Photographic Society op Great Britain (Pictorial Group), 
at 7. — Informal Meeting. 
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Junior Institution of Engineers (Informal Meeting), at 7.S0.— -W. M. 

Hurrell : Visits to Iceland and other Places. 

Geologists’ Association (at University College), at 7.30. — A. L. Leach : 
Geological Structure and British Coastal Scenery (Lecture). — A. L. 
Leacdriand A. C. Young : On a Section in River Ravensbourne Valley 
Gravels at Lewisham. — A. L. Ijeach : Recent Exeavation.s in the 
Shooters Hill Gravel. 

SATURDAY, Avmi. N>. 

Institution of Municipal and County Engineers (at Town Hall, 
Manchester), at 10.30 a.m.— D. T. Tansley; Town i*lanning in the 
Manchester Regional Area.— H. C. Swindells : Road Construction in 
Manchester. 

GiLBEPrr White Fellowship (Annual General Meeting) (at 6 Queen Square, 
W.C.l), at 2.80.— At 3.— Sir Richard Gregory: Primitive Astronomy 
(Lecture). 

Institute of British Foundrymen (Lancashire Branch) (at College of 
Technology, Manchester), at 4.— E, J. L. Howard and H. Milner : Some 
Aspects of Foundry Service to Engineers. 

Mining Institute of Scotland (at Glasgow). — Annual Meeting. 

MONDAY, April 7. 

Royal Society of Arts (Dominions and Colonies Section), at 4.30. — 
Sir Edgar Jones : The Empire Canning Industry. 

Royal Institution of Great Britain, at 5. — General Meeting. 

Society of Enisineers (at Geological Society), at 6. — R. Borlase Matthews : 

Rural Electrification and Electro-Farming in Great Britain. 

Royal Institute of British Architects, at 8,— J. H. Worthington : 
Antonio da San Gallo the Younger. 

Royal Society op Arts, at 8.— Coindr. F. G. Cooper : Aids to Navigation 
(Thomas Gray Lectures) (3). 

Society of Chemical Industry (London Section) (at Chemical Society), 
at S.— 0. Ains'worth Mitchell : Circumstantial Evidence from Fibres 
and Hairs.— J, P. O’Callaghan : Recent Advances in Water-softening 
Practice, 

Surveyors’ Institution, at 8.— Prof. T. IVibberley : The Future of 
British Agriculture. 

Twickenham Literary and Scientific Society (at Free Library, 
Twickenham), at 8. — C. Carus-Wilson : Coal- 
Royal Geographical Society (at /Eolian Hall), at 8.80. — Miss E. J. 

Lindgren : North- Western Manchuria and the Reindeer-Tungus. 
Textile Institute (London Section) (at Cloth workers’ Hall, B.C.). — 
W. Kershaw ; Scientific Research as it affects Cotton Manufacture. 

TUESDAY, AmiL S. 

Institution of Petroleum Technologists (at Royal Society of Ai'ts), at 
5.30.— N. Matheson : Some Features of Modern Steam Operated Deep 
Hole Rotary Drilling Plant. 

Institution of Civil Engineers, at 6.— B. B. Haskew : The Rebuilding 
of the Bassein Bridges on the Bombay, Baroda, and Central India 
Railway.— W. T. Everall : The Reconstruction of the Attock Bridge 
across the River Indus on the North-Western Railway, India. 

Institute of Marine Engineers, at 6.30.— S. L. Archbutt: Recent 
Metallurgical Research in Relation to Marine Engineering. 

Institution of Electrical Engineers (Scottish Centre) (Annual 
General Meeting) (at Royal Technical College, Glasgow), at 7.30. 
Quekett Microscopical Club, at 7.30.— Dr. B. F. Barnes: Induced 
Variation in Fungi. 

Eugenics Society (at Linnean Society), at 8. — Dr. M. Hamblin Smith, 
Judge R. E. Moore, and others : Discussion on Delinquency. 

Television Society (in Botanical Theatre, University College), at 8.— 
Dr. T. H. Harrison : Photo-Electric Cells and their Applications. 

Royal Anthropological Institute, at 8.30.— A. D. Hornblower: The 
Elements of Egyptian Religion. 

Royal Society of Medicine (Psychiatry Section), at 8.30. — Dr. E. 

Mapotherand Dr. A. A. Wh Petrie : Impressions of American Psychiatry. 
Illuminating Engineering Society.— S. Anderson : Textile Lighting. 

WEDNESDAY, April 9. 

Geological Society of London, at 5.30. —Dr. L. W. Collet: The 
Structure of the Canadian Rockies. 

Institution of Civil Engineers (Informal Meeting), at 6. — S. T. 
Dutton: Recent Developments in Railway Permanent- Way Practice, 
with Particular Reference to the Use of Metal Sleepers. 

Institute of Chemistry (London and South-Eastern Counties Section), 
at 7.— Di’. R. M. Bronte : The Medical Witness. 

Royal' Society of Abts, at 8.— Prof. F. A. E. Crew : Genetical Methods 
of Live Stock Improvement. 

THURSDAF, April 10. 

Child-Study Society (at Royal Sanitary Institute), at 6.— Dr. R. H. 

Crowley : Parent Education ; the Home and the School. 

Institution of Electrical Engineers, at 6. — S. W. Melsom, A. N. 
Arman, and W. Bibby : Surge Investigations on Overhead Line and 
Cable Systems. 

Institute of Marine Engineers (Junior Section), at 7. — Film Display : 
The Manufacture and Operation of the Babcock and Wilcox Water- 
tube Boiler, etc. 

Institute OP Metads (Swansea Local Section) (at St, Thomas’s Cafe, 
Swansea), at 7.— Annual General Meeting. 

Institute OF Metals (London Local Section) (i\nnual General Meeting) 
(at S3 Pall Mall), at 7,30.— Discussion on The Solidification of Metals. 
Royal Society of Medicine (Neurology Section) (at Hospital for Epilepsy 
and Paralysis), at 8.30.— Clinical Meeting. 

British Institute OF Radiology, at 8.30. 

Royal Society OF Medicine (Disease in Children Section). 

Optical Society (at Imperial College of Science and Technology). — 
Annual General Meeting. 

Institution OF Welding Engineers.— H. B. White and R. Tuddenham : 
Some Intere-sting Arc Welded Jobs. 
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FRIDAY, April 11. 

Roval Astronomical Society, at 5.— R. O. Redman : The Galactic 
Rotation Effect in Late T>qie Stars. 

Physical Society (at Imperial College of Science), at 5.— Prof. P. Debye : 
The Scattering of X-Rays in Gases in Relation to Molecular Structure 
(Guthrie Lecture). 

British Institute of Radiology (Medical Meeting), at 5.— Discussion 
on Radiology in Bone Tumours. 

Malacological Society of London (at Linnean Society), at 6. 
Institution of Electrical Engineers (London Students’ Section), at 
6.15. — Col. Sir T. F. Purves; Address. 

Institution of Chemical Engineers (at Municipal College of Technology, 
Manchester), at 7.— Dr. W. H. Hatfield : The Fabrication of Acid- 
resisting Steel Plant (Lecture). 

Oil and Colour Chemists’ Association (Manchester Section) (at Milton 
Hall, Manchester), at 7. — Annual Meeting. 

Junior Institution of Engineers, at 7.30.— W. T. Dunn : Gas in Japan 
and the Far East. 

Institute of Metals (Sheffield Local Section) (Annual General Meeting) 
(at Sheffield University), at 7.30.— F. Russell: Refractories and their 
Uses. 

Society of Chemical Industry (Chemical Engineering Group) (at 
Chemical Society), at S. — Discussion on Asphalt as a Chemical 
Engineering Material.— A. W. Attwooll : The Principles of Manu- 
facture of Mastic Asphalt.— D, McDonald: Experience with Some 
Applications of Mastic Asphalt in a Chemical Works. 

Royal Society of Medicine (Electro-Therapeutics Section), at S.30. — 
Dr. H. A. Bulman, Dr. L. H. Clark, Dr. S. Russ, and Dr. S. Wright : 
The Physiological Effects of Penetrating X-Rays upon the Cat and 
Rabbit. 

Society of Dyers and Colourists (Mancliester Section) (at Manchester). 
— Dr. J. L. Hankey : Some Remarks on the Treatment of Aniline 
Black subsequent to Ageing. 

SATURDAY, April 12. 

Physiological Society (in Department of Physiology, University, 
Louvain), at 10 a.m. — G. Debois : Glycogen Recovery after Mammalian 
Muscular Activity as an Insulin Function.— 0. Heymans and J. J. 
Bouckaert: Sinus Caroticus Reflexes upon Venous Pressure, Liver 
Volume, and Heart Volume.— P. Rylandt: Conduction in Mammalian 
Auricles.— J. Morelle : Calcium Shifting. Exiierimental Rickets. — 
J. P. Bouckaert, J. L. Petit, and J. de Blende : Variations in Muscular 
Viscosity.— J. P. Hoet and H. Ernould : On the Nervous Control of 
Insulin Secretion.— P. de Nayer : Glycogen Deposition in Babbit’s 
Muscles.— L. de Borggraef : Ions and Excitability.— E. J. Bigwood : 
Chemical Properties of Gelatin Jellies. — Thomas : The Nature of 
Blood Sugar. —T. Lewis: Reaction of the Human Skin to Cold. — 
Prof. A. V. Hill: The Osmotic Pressure of Muscles.— Dr. W. Cramer: 
On Inhibition of the Adrenal Gland and Vitamin B Deficiency. — Dr. 
J. F. Fulton, Dr. E. G. T. Liddell, and D. McI. Rioch : The Influence 
of Experimental Lesions of the Spinal Cord upon the Knee-jerk and 
Crossed Extensor Reflexes.— E. W. H. Cruickshank : An Adjustable 
Automatic Shaker for Gas Analysis.— Malengreau : 
Micromethod for Estimation of Bismuth in Biological Material.— 
J. Rutten : Isoelectric Point of Bence-Jones Protein.— J. Morelle: 
Calcium Shifting. Experimental Rickets.— J. P. Bouckaert: Deter- 
mination of Muscular Viscosity. — A. K. M. Noyons : Differential 
Calorimeter. 

PUBLIC LECTURES. 

TUESDAY, April S. 

London School of Hygiene and Tropical Medicine, at 4. —Sir 
Andrew Balfour: The Life and Work of Dr. William Henry Welch. 
Gresham College, at 6.— Sir George Newman: Physic. (Succeeding 
Lectures on April 9, 10, and 11.) 


ANNUAL MEETING. 

April 9, 10, and 11. 

Institution of Naval Architects (at Royal Society of Arts). 

Wednesdaii, A'pril 9, at 11 a.m. — Presentation of Institution Gold Medal 
to J. Johnson and Premium to Lieut. -Col. F. Dondona. 

Lord Wester Wemyss : Presidential Address. 

Sir Westcott S. Abell and A. J. Daniel ; Safety of Life at Sea (1929 
Conference). 

Eng.-Gapt. J. Hope Harrison : Some Materials used for Naval 
Engineering Purposes. 

Thxtrsday, April 10, at 10.30 a.m. — Dr. W. M. Meijer: Recent Results 
Obtained in Service with the High Pressure Steam Installation of the 
Holland- America Liner «S<a!fe7ida.m. 

W. J. Belsey: Performance of Two Vessels with Electric Trans- 
mission Gear. 

At 2. 30. —Col. F. Modugno : On the Final State of a Gas Discharged 
from a Reservoir into a Space under Constant Pressure. 

Dr. B. G. Laws: Notes on the Behaviour of Two Passenger Vessels 
during a Voyage to and from Australia. 

F. H. Alexander : Stability of a Vessel with a List. 

. Prof, E. G. Coker and G. P. Coleman : Stress Distributions in 

. Notched Beams, and their Application. 

Frid/xy, April 11, at 11 a.m. — R. Sulxer: Causes and Prevention of Vibra- 
tion in Motor Ships. 

: Dr. J. L. Taylor : Vibration of Ships. 

Lieut. -Col. F. Dondona : Sea Trials of Italian Flotilla Leaders. 

At 3. — G. S. Baker and Miss E. M. Keary : Experiments on the. 
Resistance and Form of Towed Barges. 

W, C. S. Wigley : Ship AYave Resistance— Some Further Comparisons 
of Mathematical Theory and Experiment Result. 
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I Experimental Work in Cotton Growing*.^ 

T he record of the valuable experimental work 
carried out under the segis of the Empire 
Cotton Growing Corporation is brought domi to the 
season 1928-1929 in the seventh volume of the 
series of reports. The series possesses a double 
value. It gives, as a continuous record, the pro- 
gress of the experimental work in each country, 
from which it is possible to trace how’ one problem, 
by its solution, has led to another. It also con- 
tains a record of the latest work in each country 
and should be of the greatest assistance to those 
faced with similar problems and difficulties else- 
where. 

The function of the stations from which reports 
are issued is to achieve practical results for the 
benefit of those growing cotton in the areas they 
represent. To achieve those results it may be 
necessary to extend investigation by the inclusion 
of work of a more academic nature. But by their 
practical results they will be judged. It is pleas- 
ant, therefore, to note the considerable success 
achieved in this direction. In the Jassid resistant 
TJ4 cotton, South Africa has received a strain 
which can reasonably claim to have saved the 
situation, for, without it, cotton growing within 
the Union appeared to be doomed. Pessimism is 
giving place to optimism, and, w^hat is more, the 
success does not appear to be confined to the Union 
alone but it extends also to the two Rhodesias and 
Nyasaland. In Fiji, too, the introduction of a 
Kidney cotton from New Guinea promises a 
definite benefit to the island in that its produce 
will no longer be confined to the narrow^ market for 
Sea Island cotton. 

The individual reports afford complete justifica- 
tion of these experiment stations by the indica- 
tion given of appreciation of the practical results 
achieved. In these are to be traced the influence 
of the particular economic conditions. In South 
Africa it is the need for a J assid resistant strain that 
has dominated the wmrk ; in Queensland it is cultural 
methods. In the Sudan, matters are more com- 
plicated by the very diverse systems under wKich 
cotton is grown — systems which embrace the canal- 
ised area of the Gezira, the flood areas of Kassaia 
and Tokar, all three of which are suited to Sakel, 
the pump irrigation systems of the Nile valley 
wdth their American strains, and the rains areas of 
the southern Sudan where American cotton is 
grown. Here, perhaps, the need for meeting the 
pests, thrips, black-arm, and now leaf -curl, which 

^ Empire Cotton Growing Corporation. Reports received from Ex- 
perimental Stations, 1928-1929. Pp, xi+268. (London.) 2s. M, 
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have successively attacked the crop, is predomin- 
ant ; and behind these Hes the curious phenomenon 
of the suppression of fruiting branches, now inter- 
preted as a conversion of sympodial into mono- 
podial (vegetative) buds under the influence of 
abnormally high temperatures, which has given 
a physiological bias to the work. Despite these 
special demands, however, a broader attitude is 
being adopted towards the cotton crop, as is appar- 
ent from a perusal of the series of reports which 
have been issued. Increasing recognition is given 
to the fact that cotton cannot be treated in isola- 
tion and must be considered in its relation to other 
rotational crops. Rotations and fallows receive 
more detailed attention in the present than in 
earlier reports. 

The reports issued by the Empire Cotton Grow- 
ing Corporation give a sharp impression of the 
dominating influence played by insects in determin- 
ing the success attendant on cotton growing, and 
of particular interest is the evidence from the 
Sudan, which indicates that leaf -curl is a virus 
disease carried by a Jassid. So long as these 
conditions prevail, cultural problems must pre- 
dominate, Until effective means of insect control 
are forthcoming, the problem takes the form of 
finding a plant sufficiently resistant to withstand 
the attacks, or of finding the conditions under 
■which those attacks may be rendered least damag- 
ing, and any attempt to meet mill requirements 
and to apply recent knowledge as to the effective 
lint characters in producing a good-spinning 
cotton must remain a secondary consideration. 
It is not surprising, therefore, that but little refer- 
ence is to be found to this aspect, in which so vast 
a field remains to be explored. 

The reports summarise a vast amount of work in 
many directions, and there arises a temptation to 
wonder whether the fullest use is being made of 
this mass of material. Cotton, in all its varieties, 
grows under a very wide range of conditions. In 
the majority of countries it matures on a falling 
temperature, and a limit to production may be 
imposed either by cold or by lack of humidity. 
But in the Sudan it matures on a rising tempera- 
ture, while in Uganda, Fiji, and, to a lesser extent, 
in the West Indies, it is excessive humidity that ‘ 
predominatingly determines production . Thus the 
range of conditions covered by the various experi- 
ment stations is very wide. 

The more fundamental problems underlying 
cotton growing may be approached in two ways. 
Detailed research in field and laboratory at a well- 
equipped research station can do much. It is the 
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intensive method. But the station must be local- 
ised and choice inevitably falls on that locality in 
which the plant is exposed to the minimum of risk, 
where, that is, limiting factors rarely come into 
play. Owing, however, to the variety of the con- 
ditions under which cotton is grown on a com- 
mercial basis, the question of limiting factors has 
an importance secondary only to that of pests ; 
they may even be in large measure the cause of the 
severity of those diseases. With evidence that 
this is so the reports abound. 

In these circumstances there is abundant scope 
for what may be called the extensive method of 
investigation — the comparison of different strains 
under the range of conditions available, so that 
they may be subject now to one limiting factor 
and now^ to another. Many strains are, it is true, 
at present so growm and must be subjected to a 
number of different limiting factors. But what 
steps are being taken to ensure that comparable 
records of growdh are secured, together with com- 
parable records of the various environmental con- 
ditions ? And, if these steps are being taken, in 
what w^ay are these records being co-ordinated and 
the results extracted ? On these questions the 
reports are silent. 


Folk-lore of the North American Indians. 

(1) Tales of the North American Indians. Selected 
and annotated by Prof. Stith Thompson. Pp. 
xxiii-f386. (Cambridge, Mass, : Harvard Uni- 
versity Press ; London : Oxford University 
Press, 1929.) 27^. net. 

(2) Prairie Smoke, By Melvin R. Gilmore (Paliok). 
Pp. xiii+208. (New York: Columbia Univer- 
sity Press ; London : Oxford University Press, 
1929.) 12^, 6d. net. 


A REPRESENTATIVE collection of the legends 
and traditional tales of the North American 
Indians might provide both a history and a text- 
book of the method of folk-lore. In no other part 
of the world have these stories been collected with 
greater assiduity and over a longer period of time, 
and in few, if any, do they cover a wider range of 
theme. Nearly three centuries have passed since 
the Jesuit fathers in 1633 first recorded tales cur- 
rent among the Indians with whom they had come 
into contact. To-day, the Bureau of American 
Ethnology, the American Museum of Natural His- 
tory, the American Folklore Society, and the 
Anthropological Division of the Canadian Geo- 
logical Survey are still engaged in the task of 
gathering up such remnants of this once great oral 
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literature as survive, with some vigour, among the 
remoter American peoples ^ 

In the relatively long period over which the work 
of collecting Indian tales has been spread, naturally 
there have been many changes in the attitude of 
the collectors towards their material and in their 
methods. They range from the sentimentalities of 
Schoolcraft and the conscious attempts at artistry 
of the early and middle nineteenth century to the 
severely scientific aim of the Bureau of Ethnology 
with its elaborately phoneticised text and literal 
and interlinear translations. Somewhere, perhaps 
midw^ay, between these come the contributions 
which educated Indians themselves have made to 
the record, varying a great deal in value, but often 
of notew^orthy scientific import. 

During the last thirty or forty years the work 
of collection has proceeded apace, and on intensive 
lines varying to some extent, but not entirely, 
with the conditions of collection. Thus Prof. Boas 
has published a large number of texts received 
from the tribes of the north-west coast and the 
Eskimo ; the late Mr. Hill-Tout specialised in the 
legends of British Columbia ; Dr. Dorsey in the 
tales of the Plains Indians ; James D. Teit in those 
of the Thompson Indians ; while F. H. Cushing 
made their mythology part of his intensive study 
of the Zufii Indians. These are a few’ only of the 
better knowm. It is on the collections of these 
and others working on the same lines, rather than 
on original observation, that waiters on Indian 
folk-lore have relied when they have sought either 
to give a generalised view’ of the imaginative side 
of the Indian or have aimed at literary and artistic 
effect. 

(1) While Prof, Stith Thompson aims at a com- 
prehensive and representative collection of Indian 
legends and traditional tales, both in spirit and in 
method, he is strictly scientific. Except for certain 
very slight modifications to meet the requirements 
of the general public, which will be obvious to 
everyone familiar with the Indian modes of pre- 
sentation and phrasing, he has reprinted his stories 
in the words of the original translation, often 
happily preserving the style of the Indian narrator. 
Hot only are the stories representative of the 
various Indian tribal groupings, extending in the 
geographical sense from the polar north to Mexico, 
but also they are equally characteristic in the matter 
of theme. Excepting in the first section of mythical 
stories, which follows a geographical order, the 
grouping of the tales is by theme. Of these groups 
there are six— mythical incidents, trickster tales 
—a characteristic section which brings out the 
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peculiar and somew’hat cynical humour of these 
people — and hero tales, journeys to the other world, 
animal wives and husbands, and miscellaneous — a 
group which is not the least interesting. It must 
not be thought, how’ever, that the headings in- 
dicate the full scope of the interest of the tales to 
the student of foUi-lore motif. An appendix of 
comparative notes reveals how rich American 
Indian folk-lore is in this respect. There are few 
of the motifs found in the legendary lore of other 
parts of the world which do not appear either 
incidentally or in chief in the tales of North 
America. This appendix in itself, with its large 
number of references to Indian parallels, is alone 
a contribution to American folk-lore studies of high 
value. 

Tw’o very interesting questions are those of 
distribution and the closely related topic of the 
differentiation between the tales told in the various 
cultural areas into w^hich American anthropologists 
divide the peoples of the continent. Upon these 
points Prof. Stith Thompson touches illuminatingly, 
if only briefly, in his introduction. Many of the 
tales are common in their distribution, varying of 
course in their cultural background according as 
they are found among woodland, plains, pueblo 
Indians, and the rest. But he goes on to show that 
in each group certain characteristic differentiations 
are to be observed. Among the Eskimo, for 
example, the tales have a low level of interest, 
while the tales of the Plateau show a marked 
individuality ; on the North Pacific coast there is 
a considerable variety, and, as might be expected 
from their totemic system, tales of animals, of 
whale and salmon, of ritual and social rank, are 
prominent, as W’ell as tales of the other world. 
In Cahfornia the Indian seems to be interested only 
in the Creation and in the trickster. 

Tw’o sections in addition to those already men- 
tioned have a special interest for the student of 
modification in folk tales owing to contact. Of 
these, one includes a number of tales derived from 
European sources, including Cinderella. It may be 
mentioned in passing that in the south-eastern 
States there is also evidence of negro influence. 
The second group consists of tales drawn from 
Bible sources. It is rather remarkable, in view of 
the widespread flood legend, that the story of the 
flood, as told here, is concerned entirely with the 
incident of Lot and his daughters, which is trans- 
ferred to Noah. 

(2) ''Prairie Smoke'', more popular in form, 
may yet be taken as not unworthy of a place 
on the shelf with Prof. Stith Thompson's more 
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elaborate work. It deals with tbe Indians of the 
prairies, and while it consists in the main of their 
legends classified under sections to exhibit their 
modes of life and thought, it illustrates these with 
incidental descriptions of their culture and by 
references to events in their history. 


The Astrolabe. 

Early Science in Oxford. Vol. 5 : Chaucer and 
Messahalla on the Astrolabe. Now printed in full 
for the First Time with the Original Illustra- 
tions. By E. T. Gunther. Pp. ix + 234 + 25 
plates. (Oxford : Dr. E. T. Gunther, Magdalen 
College, 1929.) 425. 

U NTIL the use of the quadrant became uni- 
versal towards the latter haK of the eight- 
eenth century, the astrolabe was one of the most 
important scientific instruments at the disposal of 
astronomers and travellers. It seems to have been 
invented in the time of the Greeks, and a number of 
elaborations made it in the medieval period not only 
an efficient observing instrument but also a porta- 
tive set of astronomical tables. It was of simple 
construction, not readily put out of order, and its 
graduation presented no great difficulties to skilled 
workmen. There does not seem to be any reason, 
indeed, why it should not be reintroduced for mak- 
ing observations not requiring any high degree of 
accuracy. 

The astrolabe consists of a circular plate of metal 
from four inches upward in diameter. In the porta- 
tive forms a ring is attached for suspension from 
the finger. A raised rim on the front makes a bed 
for a perforated plate called the ‘ net h On the back 
is a revolving bar with sights raised at each end. 
The circle is graduated in degrees, days, and months 
concentrically, and there is in the middle a scale for 
measuring heights, etc. On the front are concentric 
circles for the tropics and equinoctial line, a set of 
circular arcs giving altitudes, azimuth lines divid- 
ing the horizon into twenty-four parts, and twelve 
similar arcs showing planetary hours. The net lies 
over this, revolving freely ; it marks the longitude 
and latitude of the principal fixed stars, and the 
zodiac. The astrolabe was usually graduated for a 
particular latitude, but one form is adapted for 
use anywhere. By it the altitude of the sun or a 
star, the time by day or night, the position of the 
moon, the height or depth of any point accessible 
or otherwise, and the hour of high tide, among other 
things, w6re found by simple observations. 

Chaucer’s treatise on the astrolabe, written for 
the use of a child of ten, is a very satisfactory ele- | 
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mentary text- book, provided that the pupil has the 
instrument in his hands ; without this aid an under* 
standing of the working requires attention. Still, 
the disuse of astronomy as a foundation for 
astrology, and the alteration in our view’s on the 
solar system, have not altered the facts of the daily 
change in the aspect of the starry heavens, and if 
some simple form of the astrolabe could be brought 
into use in our schools, a standing blot on our edu- 
cational system might be removed. It is little 
short of lamentable that a bo}^ may go through 
school and university wdthout being able to point 
out any feature of the sky but the Plough and the 
Pole Star. It is perhaps hopeless to expect any 
change from this in our town-bred civilisation. 

The treatise W’as printed sixty y^ears ago by Skeat 
for the Chaucer Society with a very full apparatus, 
including the text of the astronomical work which 
had been follow’ed in its composition. No better 
or fuller book on the subject has yet appeared. 
The very handsome and w’ell-printed volume before 
us covers much the same ground as Skeat ’s edition, 
though with less help to the reader in the way of ex- 
planatory notes. The title-page is a blot upon the 
book, a monumental piece of vandalism. A page 
of a Chaucerian manuscript has been reproduced 
with the central portion of the text faded out to 
allow the insertion of the name of the work, of 
its editor, and of the claim that it is '^now 
printed in full for the first time with the original 
illustrations”. 

This claim has only a modified justification. The 
volume contains a modernised form of Chaucer’s 
text, together with much of Skeat’s text in the 
original spelling ; some passages completing the 
subject from Chaucerian manuscripts (whether by 
Chaucer or no) ; and the original illustrations 
Of these, less than one-third are photographic repro- 
ductions from manuscripts of the astrolabe ; the 
remainder are to ail appearance photographed from 
modern copies of presumably medieval diagrams. 
How far this justifies the editor’s claim is a matter 
of opinion. 

The larger part of the volume is devoted to 
Messahalla, the author from whom Chaucer drewr 
his information. We are given the Latin text of 
his two treatises on the construction and on the use 
of the astrolabe together with a translation at once 
accurate and readable. The texts were printed by 
Eeiseh in the sixteenth century and one of them by 
Skeat. In addition to these the editor has given 
a facsimile of a Cambridge manuscript of the '' De 
compositione astrolabii There can be nothing 
but praise for this feature of the volume — every 
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important manuscript ought to be photographed 
at the earliest possible moment — but reproductions 
expose their editors , to trying comparisons. A 
single page of the MS. (fo. 62v) compared with the 
corresponding pages of expanded text reveals seven 
slips in copying. The page was taken at random, 
and the slips were not important enough to affect 
the meaning. 

What is rather more important is that the 
editor should have neglected the opportunity of 
using his own powers of exposition to make the 
subject as clear as possible to the scientific reader. 
At least he ought to have given us a series of 
photographs of an ordinary astrolabe bringing 
out its constituent parts, such as were published 
some years ago by the Indian Archaeological Sur- 
vey. It is quite understandable that Dr. Gunther 
should wish to include Chaucer’s treatise in his 
collection of '' Early Science in Oxford ”, but it then 
became incumbent on him to bring it home to 
modern readers. R. S. 


Kant's “Critique of Pure Reason”. 

Immanuel Kanfs Critique of Pure Beason. Trans- 
lated by Prof. Norman Kemp Smith. Pp. 
xiii + 681. (London; Macmillan and Co., Ltd., 
1929.) 25a. net. 

I T is astonishing how long the English-speaking 
public has had to wait for an adequate transla- 
tion of Kant’s epoch-making work. The Critique 
of Pure Reason ” was published in 1781, all but a 
hundred and fifty years ago, and the first English 
translation did not see the light until 1838. The 
translator enlarges in his preface on the difficulty 
of rendering so entirely novel and original a 
mode of philosophising”, and almost disarms 
criticism by the modesty with which he acknow- 
ledges ^‘how frequently, with every endeavour to be 
correct, he may have failed in a right understand- 
ing of his author ”. Meiklejohn, who next essayed 
the task, in 1855, produced a version which, in 
lack of a better, was destined to serve the needs of 
successive generations of students for three-quarters 
of a century. It is true that in 1881, the centenary 
of the original, a fresh translation was given to the 
public with an authoritative gesture by Max 
Muller. This was certainly in point of accuracy and 
general effect distinctly better than Meiklejohn’s, 
but by an unfortunate error of judgment the trans- 
lation was made from Kant’s first edition, whereas 
the second edition of 1787, in which Kant re-wrote 
important sections, must be regarded for ordinary 
purposes as the authoritative text of the work. 
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Unfortunately, too, the translation, at least as 
originally issued, wms encumbered, by way of intro- 
duction, with a crudely vnitten historical sketch of 
all previous philosophy by Prof. L. Noire, extend- 
ing to no less than 360 pages. Eor its irrelevance 
and lack of all proper perspective, this so-called 
introduction was drastically characterised at the 
time by the late Prof. Adamson as '' comprehended 
under the well-known definition of dirt : matter 
in the wrong place ”. Under these disadvantages 
it was no w^onder that the centenary translation 
failed to ‘catch on’, and Meiklejohn continued to 
be the ordinary student’s vade-mecum up to the 
present day. This was perhaps scarcely to be 
regretted ; for, although of course absolutely 
competent in his knowledge of German idiom 
and his mastery of the English language, Prof. 
Max Muller was, after all, not a professional 
philosopher, and Adamson in his careful and 
appreciative review of the book for Mind felt 
“ constrained to add that the ideal translation 
does not yet seem to have been attained After 
giving examples of his meaning, he concludes in 
fact that the translation “ stands in need of a 
thorough revision from the philosophical point of 
view”. 

The ideal is, I suppose, under human conditions' 
never fully realised, but I think Prof. Kemp Smith’s 
translation must at least come very near to satis- 
fying Adamson’s exacting demands. Prof. Kemp 
Smith is in the best sense of the word a philosopher 
by profession, and moreover he has devoted the 
maturity of his powers to an exhaustive study of 
the Kantian philosophy and more particularly of 
the “ Critique of Pure Reason ”. His “ Comment- 
ary ” on that work was recognised at once on its 
appearance, in 1918, as raising the study of Kant 
in Great Britain to a higher level. There is room, 
of course, for difference of opinion in regard to 
certain of his conclusions ; but his firm grasp 
of the whole subject was everywhere apparent, 
especially in the use he made of his extensive litera- 
ture which has grown up round the “ Critique ” 
in Germany since 1880. A better preparation for 
the work of translation can scarcely be imagined, 
and students of philosophy may congratulate 
themselves that he has found leisure to carry 
through what must have been of necessity a 
laborious and often an irksome task. Eor, as he 
truly says at the outset of his “Commentary”^ '‘the 
‘ Critique of Pure Reason ’ is more obscure and 
difficult than even a metaphysical treatise has any 
right to be ”. In his other works Kant often writes 
as clearly and forcibly as anyone could wish, but 
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in this ^‘Critique” there can be no doubt that many 
of the difficulties which embarrass a translator (and 
as Prof. Kemp Smith says, '' multiply rather than 
diminish upon detailed study) are due to the 
circumstances in which the work was originally 
published’’. Kant has told us himself how he 
pondered the subject for at least twelve years, 
wffiereas the book itself was hurriedly “ brought 
to completion ” wdthin four or five months, in 
the fear lest, if further delayed, it might never 
see the light at all. This was for long taken to 
mean that the wffiole work w^as witten during 
these four or five months of 1780. But much 
light has been thrown more recently upon Kant’s 
habits of working by the publication of “ Ee- 
fiexionen ” and Lose Blatter ” found among his 
papers ; and it is practically certain that Kant 
must have possessed similar drafts of portions 
of the '‘Critique”, written at different times dur- 
ing the twelve years of incubation. These he 
would naturally use to piece out his argument, 
without noticing possible inconsistencies in detail 
with the positions in wffiich he had finally come 
to rest. Patient criticism has indeed succeeded in 
establishing that the "Critique” is to that extent 
a composite w^ork, different parts of which belong 
to different stages in the development of Kant’s 
views. 

The present translation follows the text of the 
second edition, but gives at the foot of the page all 
the passages from the first edition which have been 
omitted or altered in the second. The pagination 
of the two editions is also given in the margin as A 
and B. Where emendations of the German text 
have been suggested by successive editors. Prof. 
Kemp Smith gives in a footnote the reading which 
he follows ; and wherever there might be a doubt 
as to the precise meaning of an English word or 
phrase in the translation he has similarly added in a 
note the German equivalent. This critical appa- 
ratus is welcome, and was indeed essential in the 
present edition, but for the ordinary student, not 
conversant with German and intent only on a trust- 
w^orthy translation, it is in a sense a luxury. As 
Prof. Kemp Smith’s version must now" rank as the 
definitive and authoritative English translation, it is 
to be hoped that the publishers may soon see their 
w^ay to issue an edition of the text alone at a more 
popular price. In such a text-book it would be 
desirable to make the translation of the second 
edition read continuously and to relegate the varia- 
tions of the first edition, including the two long 
sections re-written by Kant, to an appendix. 

A. S. PEmOLE-PATTISON. 
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Our Bookshelf. 

Die Salzkdfer der Nord- und Ostseekuste : mit 
Berilcksichtigung der angrenzenden Meere soivie 
des Mittelmeeres, des Schwarzen und des Kas- 
pischen Meeres ; eine 6kologisch-hiologisch-geo- 
graphische Studie. Yon Hanns von Lengerken. 
Pp. iv 4- 162. (Leipzig : Akademische Verlags- 
gesellschaft m.b.H., 1929.) 8*75 gold marks. 

This is a very useful account of the beetles which 
inhabit the salt-water coastal regions of the North 
Sea and Baltic. The author divides them into 
three groups which he calls ‘ Haloxenen ’, ‘ Halo- 
philen and Halobionten The first is omitted 
as the beetles are only brought into the salty region 
by outside agencies, such as winds and storms ; 
the second includes those species which are not 
dependent on salt but are chiefly found in salty 
situations ; the third are truly dependent on salt 
and never found elsewhere. 

At present, however, there seems to be nothing 
positive known as to the influence of salt on the 
beetles. The only truly marine species in the region 
is Macroplea mutica, although such brackish- winter 
forms as the Ochthebius species may also be ad- 
mitted. By far the most of the sait-w"ater Coleop- 
tera come under the heading ' Coastal beetles 
and there are a large number of these belonging to 
63 genera and 17 families. A detailed study of 
distribution is given, and, for the purposes of com- 
parison, neighbouring coasts other than the North 
Sea and Baltic are reviewed as W"ell as the Mediter- 
ranean, the Black Sea, and the Caspian Sea. 

This ecological, biological, and geographical study 
is of great value and the notes on the various species 
are extremely interesting, for, besides morphology, 
habitat, and food, the life-histories are included 
whenever possible. Much of this is the author’s 
owm w’ork, and one reads with pleasure his detailed 
accounts of Cicindela hyhrida marina living on fine 
sand and in sandy burrow"S, and Hmmonia {Macro- 
plea) mutica which is in ail stages peculiarly adapted 
for breathing under water. So delightful and life- 
like are the pictures of Cicindela that one wishes 
there were more figures in the book. One also 
misses a detailed index, only a table of contents 
going as far as the genera being given. There is 
a good bibliography, most of wffiich is divided 
geographically. 

The Economic Life of the Ancient World. By Jules 
Toutain. Translated by M. R. Dobie. (The 
History of CiviMzation Series.) Pp. xxvii + 36L 
(London: Kegan Paul and Co., Ltd.; New 
York: Alfred A. Knopf, 1930.) 16^. net. 

The ' Ancient World ’ wdth which M. Toutain 
deals is that of the Mediterranean area, or rather 
of Greece and Rome with other countries considered 
only as subsidiary to these. He begins his story 
with the Greece of Homer and Hesiod and traces 
its economic development down to tlie end of the 
Hellenistic period. He then turns to Rome and 
the W'estern Mediterranean, but before dealing with 
Italy and Rome’s historic rival Carthage, to pro- 
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vide a background for the picture, he analyses the 
economic activities of prehistoric man. Thence 
the economic system of Rome is traced until it 
reaches its culmination under the Antonines and 
finally breaks up before the inroads of the bar- 
barians. 

M. Toutain’s subject is one of some difficulty, 
for outside certain aspects which were the problems 
of ancient society, such as the agrarian question 
at Rome, direct evidence is scanty. The author 
shows little inclination towards generalisation and 
theory. He prefers matters of fact and deduction 
from historical evidence in the stricter sense. 
Sound as this method may be, it has its obvious 
limitations. When, for example, he deals with the 
question of land tenure in early Greece, he holds 
that the whole of the evidence is to be interpreted 
in favour of individual tenure or, doubtfully at 
most, tenure on behaK of the genos or family 
group. In his opinion, geographical conditions 
imposed this organisation inevitably on Greece, and 
the communal tenure of land of primitive man, or 
even of such social groups as those of Russia, he 
holds, is not analogous. But the literary evidence 
at best is ambiguous or indecisive, and it would 
be legitimate to interpret it in the light of 
wffiat is known of the social system of the invaders 
from the north in their own land. M. H. Baer in 
his introduction provides the generalisations on 
ancient economics from which the author has 
refrained ; but even without these, the book will 
be for the student a convenient and valuable com- 
pendium of the economic and social facts. 

Introduction to Theoretical Physics. By Prof. 

Arthur Haas. Translated by Dr. T. Verschoyle. 

Vol. 2. Second edition. Pp. xi +492. (London : 

Constable and Co., Ltd., 1929.) 21^. net. 

The second edition of Vol. 2 of Prof. Haas’s “ Intro- 
duction to Theoretical Physics ” deserves special 
mention, because in the four years which have 
elapsed since the publication of the fixst English 
edition (Nature, vol. 117, p. 687) great strides have 
been made in the development of atomic theory. 
The changes in outlook consequent on the intro- 
duction of the wave theory of matter and of the 
new quantum mechanics are reflected in Part III., 
which has been almost entirely rewritten. It is 
significant of the new point of view that the chapter 
on the principles of atomic mechanics begins with 
a description of de Broglie’s theory, which is 
followed by an account of Schrodinger’s theory. 
It is not until the following chapter that we meet 
with a detailed statement as to atomic spectra, 
and the explanation of the spectrum of hydrogen 
by means of Bohr’s model. Prof. Haas has written 
a separate volume on “ Wave Mechanics and the 
New Quantum Theory ”, in which these subjects are 
treated at greater length, but it is convenient to 
have such a concise and clear account of the new 
developments as that given in the book here 
noticed. 

In Part IV., which deals with the theory of heat, 
several new sections have been supplied, and we 
have noticed several minor additions to the text 
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which make for completeness. There is no doubt 
that in its revised form the work wdll meet the 
needs of many students of physics, and it deserves 
success. H. S. Allen. 

Greenland. (Published by the Commission for the 
Direction of the Geological and Geographical 
Investigations in Greenland.) Editors : Prof. 
M. Vahl, Vice-Admiral G. C, Amdru23, Dr. L. 
Bobe, Prof. Ad. S. Jensen. Vol. 3 : The Colon^ 
ization of Greenland and its History until 1929. 
Pp. V + 468. (Copenhagen : C. A. Reitzel ; 
London : Oxford University Press, 1929.) 35<s. 
net. 

With this volume the great work on Greenland, 
which embodies all available knowledge of the 
island, is completed. An introductory chapter on 
types of European colonisation is an excellent 
geographical introduction to a detailed study of 
the colonisation and trade of Greenland and the 
economic and social condition of the Greenlanders. 
Little of this matter has been previously accessible 
in English. 

Other chapters deal with the status of Greenland 
in international law and the sanitation and health 
conditions. Admiral Garde discusses the naviga- 
tion of Greenland waters and gives some indication 
of the old Norse routes. So far as can be judged 
from scanty directions, the old Norse ships followed 
courses that are suitable to-day, and they aflord no 
evidence of material changes in ice conditions. 
Prof. Boggild adds a short chapter on mining, which 
relates chiefly to cryolite. The volume concludes 
with an etymological glossary of Eskimo place 
names, and an index to the folded map of Greenland 
on a scale of 1 : 4,000,000 is combined with the 
index to the three volumes. 

The British Hydracarina. By Chas. D. Soar and 
W. Williamson. Vol. 3. (Ray Society Volume 
No. 115, for the Year 1928.) Pp. viii + 184 + 
plates 41-60. (London: Dulau and Co., Ltd., 
1929.) 375. U. 

We welcome the appearance of Vol. 3 of Messrs. 
C. D. Soar and W. Williamson’s monograph published 
by the Ray Society on the British Hydracarina. 
It treats of the remaining species of the subfamily 
Pioninee, together with the Aturinse, Mideopsinse, 
and Arrhenurinae, and at the end of the book there 
is an index to the genera and species dealt with in 
the complete three- volume series. It is well up to 
the high standard attained by the Ray Society 
publications and is profusely illustrated by nineteen 
plates, of which the first six are coloured. Each 
species is separately figured and there are many 
illustrations of detailed characters. A work of this 
description which provides a ready means for 
identification is always a stimulus to the further 
study of the group concerned, and w^e trust that it 
will result in this section of the British mites be- 
coming much better known. Workers in the group 
are very few and far between, and there is a wide 
scope for the collector to extend our knowledge of 
the distribution of many of the species and to 
bring new forms to light. 
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Letters to the Editor. 

\The Editor does not hold himself responsible _ for 

opinions expressed by Ms correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.} 

School Science and Educational Values. 

I HAVE no word but of thanks to A. A. E. for his 
kindly comments in Nature of Mar. 8 upon my 
articles in the Kentish Mercury, yet I cannot but take 
up the challenge he gives in saying that it can scarcely 
be supposed that I am attempting to deny the 
appropriateness of an independent test in helping to 
determine how a pupil is reacting towards his educa- 
tional environment. Big words these ! To me, it 
seems that there is little educo about the business 
and far too much environment : that it is a case of 
crowding quarts into pints : you just test how far 
the poor little beggar examined happens to be 
inflated at the moment. 

I am not clear whether my critic question my 
denial of the appropriateness of any external examina- 
tion test that may be applied or my objection to any 
independent test. I object to both, as physically, 
mentally and morally harmful to all concerned, to 
teachers and taught, to parents and examiners. The 
system is of quite recent growth in Great Britain, a 
modem industry, in fact. The men who have made 
the British Empire have not suffered under it, nor 
have most of the leaders of to-day. As the gift of 
leadership is going from us, we cannot claim that we 
are now gaining from it. Scots have been trained 
to be efficient, in days gone by, in the smallest 
country villages, without external interference. To- 
day they are officially, hopelessly over-examined and 
by no means so dangerous to the south as they were — 
the more as they no longer eat oatmeal. It is sad 
that a great people should lose intelligence and in- 
dividuality through an ill-chosen educational test 
and an attenuated diet. The public schools, to save 
themselves trouble, have adopted a common entrance 
examination — the result is that the preparatory 
schools are obliged all to tar with one brush. That 
the product lacks character to-day is in no way 
surprising. We do our best to eliminate the quality 
we most need : individuality and strength of character. 
It is a disaster that we no longer trust teachers. 

The great pioneer of the heuristic method, Mr. 
Squeers, we may be sure, not only taught his boys 
how to spell ‘winders ’ practically but also himself 
examined into their being well and truly cleaned : 
he doubtless was careful to drive the whole lesson 
home : his chronicler make no mention of any 
external examiner. The two colleges with which I 
have been connected, the Finsbury Technical College 
and the Central at South Kensington, long flourished 
without external examinations, using material — ^in 
my day— which was neither ‘matriculated’ nor 
‘ school-certificated The Central product had 
courage, went out into the world and did well: 
to-day, I am told, it will not venture abroad. 

Our bondage comes in large measure from the anti- 
heuristic, mipractical University of London and the 
wicked example it has set— by opening the matricula- 
tion to others than those who were proceeding to its 
degrees. The University of London has lived upon 
matriculation fees — -these are the main support of the 
large and ever-growing army of bureaucratic officials. 
The School Certificate examination is now a most 
dangerous option to the London Matriculation, as boys 
may pass it when under fifteen and then specialise. 
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Most unfortunately, the fact is, man cannot let 
man alone : he ever tends mercilessly to oppress the 
child : he never recognises his own great individual 
ignorance and inability to guide himself, let alone 
others, through the maze of life. He thinks in his 
own superior terms of disciplined ignorance all the 
time, not in those of the child’s quenchless thirst and 
desire to develop intelligence. 

In our gardens, when plants begin to show signs 
of healthy growth, we do not take them up to ex- 
amine their roots. We regard them lovingly, knowing 
that if we wish them to flourish we do well to let them 
alone and merely take care that their surroxmdings be 
kept normal and healthy : in due course they flower 
and fruit— w© test the fruit by eating it, not by ex- 
amination. The bad is obviously bad. Teachers, if 
and when competent, know full well how far their 
pupils — to use terms of the phrase rule — are reacting 
towards their environment. Examination tests are 
advocated, to-day, because they give employment to 
testers. I have been eye-witness of the insidious rise 
of the whole system. Fortmiately, my children have 
escaped from it but I am obliged to see my grand- 
children sufler. 

The continued failure of the schools and universities 
to make proper use of the vast fund of knowledge 
and experience now available — to be scientific— is by 
far the blackest sign to-day of our inability to avail 
ourselves of the gift of intelligence the Gods would 
give us. All we can do is to extend the use of 
machinery and create more and more unemployment : 
soon, we shall examine for this and make the occupa- 
tion competitive. Our own marvellous mechanism 
is in no way used intelligently. W© allow those, the 
merely literary, who have no experimental sense, to 
govern. Henry E. Armstrong. 


Unfortunately, I find some difficulty in following 
Prof. Armstrong’s^ argument. He complains both 
that teachers are incompetent and that we do not 
trust them; both that we fail to apply scientific 
method to education and that w© use similar standards 
to measure the results of similar experiments by 
different experimenters. Were Prof. Armstrong to 
confine himself to urging far more intimate contact 
and closer co-operation between teachers and ex- 
aminers (usually themselves teachers) he would, I 
think, serve the interests of the examined, while 
preserving our admittedly approximate, but only, 
method of differentiating degrees of ability. Whether 
or no all independent tests are universally harmful, 
whether or no examining bodies levy an unjust tax 
on students, whether or no there is still time to 
promote fruitfulness when the fruit is ripe, Prof. 
Armstrong provokes us to consider such questions 
anew. Let us apply to them our “vast fund of 
knowledge and experience ”, even although he finds 
that we are ignorant, and that we are unintelligent ; a 
conclusion which the best informed and most sagacious 
of us will be the last to deny. A. A. E. 


The Homogeneous Isothermal Reaction 2GO + Og 
= 2G02 in the Presence of Water Vapour. 

During the past two years I have studied the 
oxidation of carbon monoxide, in silica bulbs, by a 
manometric method. A satisfactory interpretation of 
the complicated reaction kinetics has not yet been 
found, but it may be permissible to state in outline 
the results obtained, since the reaction is of general 
interest.. ■ ■■ ■ ^ ■ ■ . ■ , 

(1) In a mixture of CO +O 2 -i-HsO (0-13 j^er cent up- 
wards) at total pressures from abo'ut 70 mm. upwards. 
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a homogeneous reaction can be measured in clear 
silica bulbs, between 5Z0^ and 730® C. 

(2) The presence of water vapour appears to be 
essential for this reaction : there is approximate pro- 
portionality between water concentration and velocity: 
for example, at 580°, with excess of carbon monoxide : 

pHgO 1-8 6*2 9*0 18 mm. 

velocity 5*3 18*7 25 49 per cent per minute. 
Using oxygen and carbon monoxide which had stood 
over phosphorus pentoxide for one day only, the rate 
was 0*2 per cent per minute at 600° C., while with a 
mixture which had been standing for several weeks 
over phosphorus pentoxide the rate first became 
measurable at about 700° C. 

(3) The rate (with concentration of water molecules 
constant) is roughly proportional to concentration of 
carbon monoxide molecules when oxygen is in excess, 
and proportional to a power of the concentration of 
oxygen molecules approximating to zero, when carbon 
monoxide is in excess, for a given total concentration. 

(4) The reaction has a chain mechanism, with 
‘ stable ’ chains at pressures exceeding a certain limit. 
The evidence for this is the increase in temperature 
coefficient as the temperature rises, and the retarda- 
tion in a ‘ packed ’ bulb with a surface : volume ratio 
increased 18*5 fold. 

H. Kiihl (Zeit. phys. Ghem., 44, 385 ; 1903) studied 
the oxidation of carbon monoxide in porcelain bulbs, 
and attributed the irregularity of the results to 
catalysis by the walls. The present results in silica 
bulbs are rather more reproducible, but it is now clear 
that the reaction measured by Kiihl must also have 
been a chain reaction in the gas phase, because of the 
general similarity of the two sets of results. In 
particular, the rate in comparable reacting mixtures is 
about the same at the temperature at which Kiihl 
worked (575° 0.). 

It should be mentioned that the reaction has also 
been studied by Prof. Bodenstein (Bodenstein and 
Ohhner, Zeit. phys. Ghem., 53, 166; 1905) in silica 
bulbs, with results completely different from my own. 
Rapid combination was observed at temperatures so 
low as 318°-230° 0. It seems most probable (as sug- 
gested by Benton and Williams, Jour. Phys. Ghem., 30, 
1487 ; 1926) that the reaction was caused by traces 
of impurity on the walls — a possibility suspected by 
the authors themselves, in some of their experiments. 

(5) .When a sudden addition is made of oxygen, 
carbon monoxide, or carbon dioxide to a mixture 
reacting at a steady rate in the region of the stable 
chain mechanism, the reaction is retarded in each 
case, provided that the concentration of water mole- 
cules is kept constant. If, on the other hand, the total 
concentration of such a reacting mixture is progress- 
ively decreased by removal of gas from the bulb, the 
absolute reaction rate at first decreases, passes through 
a minimum, and then increases again rapidly, until at 
a definite concentration inflammation sets in. A 
typical example is that at 570° a 2CO +O 2 mixture 
+ 2*5 per cent HgO decreases in rate of combination 

from 500 mm. to a minimum at about 90 mm., and 
increases again rapidly to a critical pressure of 65 mm., 
at which the mixture explodes . 

(6) The reaction in the stable chain region is accom- 
panied by a violet glow. I am indebted to Mr. A. L. 
Carrad for the following observation : the glow, 
observed in a wide quartz tube with a quartz window, 
at 570° C., becomes more intense as the reacting gas is 
pumped out of the tube, until near the critical pressure 
a rapid increase in brightness culminates in a vivid 
flash. Thus the inflammation at this (upper) critical 
pressure completes a region of increasing velocity, and 
may therefore be a case of thermal acceleration follow- 
ing upon the increase in velocity which arises in the 

No. 3154, VoL. 125] ^ ^ 


first place from diminished deactivation of reaction 
chains in the gas phases. 

.In a recent paper Prof. Semenoff and co-workers 
{Zeit. phys. Ghem., B, 6, 307 ; 1930) have investigated 
carefully the upper and lower pressure limits for in- 
flammation of CO +O 2 mixtures expanded from a 
mixture originally saturated with water vapour. So 
far as my own observations go (made upon the upper 
limit only), the results agree with those already pub- 
lished by Prof. Semenofi ; in addition, I find that both 
the existence of the critical limit for inflammation and 
the behaviour of the ‘ slow ’ homogeneous reaction 
described in paragraphs (5) and (6) are dependent upon 
the presence of a sufficient proportion of water vapour ; 
otherwise the reaction rate decreases continuously as 
the total concentration is reduced, and there is no 
minimum and no inflammation. 

It has been shown by Prof. Garner (“ The Initiation 
of Flame in Mixtures of Carbon Monoxide and Oxy- 
gen ”, Garner and Gomm, Trans. Farad. Soc., 24, 470 ; 
1928) that the lower pressure limit for inflammation 
(5-10 mm. total pressure, from 660° to 850° C.) is the 
same whether the original mixture is dried by passage 
over 10 cm. of phosphorus pentoxide, or is saturated 
with water vapour. This is interesting and uhexiDected 
in view of the dependence of the upper pressure limit 
and the “ slow ' homogeneous reaction upon water 
vapour concentration. 

(7) I have once or twice encountered an induction 
period prior to explosion, under conditions similar to 
those of the following instance : 258 mm. carbon 
monoxide, roughly dried by phosphorus pentoxide, 
added to 118 mm. oxygen similarly dried, remained 
quiescent for 2 minutes and then exploded. 

A point which I hope to decide by further experi- 
ment upon this phenomenon and the general kinetics 
of the ‘ slow ’ homogeneous reaction is whether the 
initiation of the reaction chains involves the silica 
surface, through the catalytic effect upon the water- 
gas reaction, with Ha, and HgOg or OH as links in the 
chain. - - Topley. 

University College, 

London, Feb. 18. 


Group Velocity and Wave Mechanics. 

If it be true that Nature is built up not of particles 
but of waves, it is obviously of great importance to 
gain clear ideas as to the characteristics of wave 
motion. In dealing with any oscillatory motion, Dr. 
Albert Campbell suggested several years ago the use 
of the term pulsatance (an alternative form some- 
times used is pulsance) for where v is the fre- 
quency {Proc. Phys. Soc., Yol. 31, p. 80; 1919). 

Thus the pulsatance is the number of vibrations in 
27r units of time. I have found this term of very 
great service in teaching, as it economises time in 
discussion and space in writing or printing. Even 
the elementary student appreciates its value when he 
recognises that it corresponds to angular velocity 
in the reference circle in defining simple harmonic 
motion. Such a motion is represented by the equation 
2 / = A sin pt, where A is the amplitude and p the 
pulsatance. 

Similarly, in discussing wave motion, it is con- 
venient to introduce a quantity expressing the number 
of waves, each of wave-length X, in units of 
length. I propose, tentatively, to call this quantity 
)b=27r/\, the undulatance. The equation for the 
simplest type of wave motion, the progressive har- 
monic wave, is now y = A. sin {pt -Jcx +€), The phase 
of the wave motion is determined by <p —pt - lex e, 
and the phase velocity, u ^pjh, is obtained by dividing 
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the pulsatance by the undulatanee. This follows from 

the fact that if we substitute t a- t' for t, and x 

for the equation is unchanged in form. 

The discussion of group velocity (see, for ex- 
ample, Sommerfeld, “ Wellenmechanischer Erganz- 
ungsband ”, or Haas, “ Wave Mechanics ”, Chap, ii.) 
may now be abbreviated as follows. When there is 
approximate agreement of phase among the waves 
belonging to a group, the resultant vibration is rela- 
tively large. The ‘ centre of energy ’ of the wave 
group is characterised by the fact that the partial 
differential coefficient of the phase with respect to 
the pulsatance must vanish, or 0<^/0p = 0. This con- 


dition results in 


the equation x = 


dh\ 


t + 


§)’ 


that the centre of energy moves with a velocity g, 
the group velocity, given by g^dpjdk (Rayleigh, 

Theory of Sound ”, vol. 2, p. 297). This leads 
quite simply to the more familiar expressions for the 
group velocity in terms of frequency (de Broglie) or 
wave-length. 

Assuming that a mass particle, w, moving with 
velocity v is associated with a system of waves, it 
can be shown by employing Einstein’s principle that 
the phase velocity u =plk =c^lv, and is accordingly 
greater than c, the velocity of light. The pulsatance 
p is related to the pulsatance Pq referred to a system 
of co-ordinates moving with the body by the Lorentz 
equation^ -u^/c^)-!, so that ^^{1 -Pq^> or 

p 2 -p^^. From this we find g =dpldk ~c%lp -v, 
and. so we see that v the particle velocity is the same 
as the group velocity g. 

It will be seen that this derivation of the result is 
shorter and more direct than that usually given, 

. although there is nothing essentially new in the 
method. The phraseology here suggested will be 
found useful in dealing with the wave mechanics of 
Louis de Broglie and of Schrodinger. 

In this connexion it may be pointed out that it 
would be a great convenience in theoretical work to 
have a recognised symbol to represent /i/27r, the 
quantum unit of angular momentum. A small letter, 
not a capital, is desirable, and after considering 
various possibilities, it is suggested that the letter h 
may be suitable. We should then write h and 

the fine structure constant would be given by a —e^lbc. 
According to Eddington’s recent calculation bcle^ = 137. 
The letter b may serve to recall the name of Niels 
Bohr, although it should be remembered that J. W. 
Nicholson was the first to employ the quantity y^/27r 
in his work on the S23eetra of nebulas and the solar 
corona (1911-12). H. S. Allen. 

The University, 

St. Andrews, Mar. 22. 


The Acquired Characters of Alytes, 

The reading again, after many years, of von 
Nageli’s aecoxmt of his experiments with Alpine 
plants^ has suggested to me the possibility that 
Kammerer’s experiments with Alytes may have no 
bearing upon the inheritance of acquired characters, 
even if we accept all the results he claimed, and 
all that others have claimed on his behalf. 

May I give a very brief sketch of von Nageli’s 
experiments ? He took some Alpine plants from 
their ordinary surroundings and placed them in 
rich soil, xmder the usual conditions of cultivation, 
in the Botanical Gardens at Munich. The plants 
thus removed from their normal environment changed 
in their characters so much that, had he not seen the 
transformation taking place, von Nageli would not 
have recognised them. The seeds of these plants 
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grown in the Botanical Gardens under the same 
conditions, reproduced the characters that their 
parents had developed under cultivation, and this 
went on for about thirteen years. But when, at the 
end of this period,* some of the plants were removed 
to poor and stoney soil, they reverted to the char- 
acters of their Alpine ancestors, which characters 
had not appeared for all these generations. More- 
over, the seeds of the plants in the Botanical Gardens 
when grown under Alpine conditions produced the 
characters of their comparatively remote ancestors 
and not those of their parents for thirteen generations 
back. 

A comparison of this with what happened in Kam- 
merer’s Alytes is, I think, very illuminating. Alytes 
and its young pair, hatch out and live on land, and, 
though the embryo has a gill, it loses this before 
coming out of the egg. The male Alytes does not 
develop the nuptial pad present in other toads and 
in frogs ; such a pad would be useless to it. When, 
however, Alytes was kept warm and given free access 
to water in sufficient quantity, a change in several 
of its characters was produced. Pairing took place 
in the water, and the eggs, after fertilisation, instead 
of being carried about by the male, were deposited 
as are those of other allied species and genera. The 
larvae from these eggs, hatched out in the water, 
had gills. The males, it is stated, developed nuptial 
pads similar to those of other male toads and frogs, 
though these pads were imperfect, and this continued 
in succeeding generations. 

But — and this is to me the crucial point — all the 
subsequent generations were given free access to 
water. Indeed, had they not been able to breed in 
the water, several of these changes of character must 
have proved fatal to the offspring. 

The question is whether, had these subsequent 
I generations of Alytes been deprived of access to water, 
they would not have reverted to the characters of 
their ancestors, including the disappearance of the 
nuptial pads ? I gather that nothing of this kind 
has been tried, and until it is, these new characters 
appear to me to mean no more than did the new 
characters of von Nageli’s Alpine plants. What 
happened in both cases may be explained most simply 
by the presence in the germ-plasm of potentialities to 
respond in a definite manner to changes in the en- 
vironment ; and to me the simplest explanation 
appears most likely to be true. Any other would 
require quite unnecessary assumptions. 

Until, therefore, some enterprising biologist who 
has the facilities, comj)letes the experiment as I 
have suggested, the question must remain open. 
My personal belief is that the answer will be that 
Alytes will behave much as did the Alpine plants. 
It would be too much to expect that the two cases 
would be parallel in detail, but I suggest that the 
general result will be the same. 

Ghables Walkeb. 

The University" of Liverpool, 

Mar. 14. 

^ C. von Nageli. “ Mechanisch-physiologische Theorie der Abstam- 
mungslehre.” Miinich and Leipzig, 1884. 


A Singular Behaviour of Striae in the Positive Column 
of an Electrical Discharge through Hydrogen. 

The following behaviour of some striae in the posi- 
tive column of an electrical discharge througli rarefied 
hydrogen seems to be of sufficient interest to warrant 
a description. The distances between adjacent strise 
in hydrogen change with gas pressure in an anomalous 
manner first noted by Willow-s {Proc. Camb. PML Soc.^ 
10 , 302 ; 1900), in that, with reduction of j^ressure, 
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they at first increase in magnitude, pass through a 
maximum value and then in turn through a minimum 
value. This minimum occurred at about 1*5 mm. 
pressure in the discharge tubes I used, which had an 
internal diameter of 11 mm. The strise here were 
bluish in colour, whereas at the other pressures their 
colour was reddish. The phenomenon to be described 
was only observed in this narrow pressure region 
where the striae were most closely packed. The dis- 
charge current was kept constant at 6 milliamperes 
and it passed between cold electrodes consisting of 
aluminium cylinders 2 mm. in diameter. 

When the critical pressure was reached, a very slight 
reduction of pressure caused the stria nearest the 
cathode to leave the positive column and move slowly 
across the w-hole Faraday dark space up to and be- 
yond the end of the cathode. Here it remained as a 
distinct band of light encircling the cylindrical cathode. 
During all this time the remainder of the positive 
column remained unchanged in position. A further 
reduction of pressure caused a second stria to detach 
itself from the positive column and in turn to proceed 
slowly up to the cathode and to merge there with the 
first stria. A still further reduction of pressure often 
made a third stria repeat the performance of the first 
two. When the pressure was now very slowly in- 
creased the reverse process took place ; one of the 
striae detached itself from the band of light around 
the cathode containing the merged striae and marched 
slowly back until it resumed its original place in the 
positive column. Then in its turn the second stria, 
and finally the third, did the same thing. The whole 
procedure could be repeated at will. 

No explanation of this curious behaviour of these 
striae has been found. It is known that the electric 
field throughout the Faraday dark space is very small 
compared to the average field prevailing in the positive 
column. The existence of this dark space seems to be 
dependent upon a copious supply of electrons coming 
from the negative glow as well as upon electric charges 
on the walls of the discharge tube. The Faraday 
dark space is thought of as a unit, the cause for the 
existence of which proceeds from the cathode. How, 
then, is it possible to divide this region of low field 
intensity into two parts by the intrusion of a stria with 
its presumably much larger fields ? In other words, 
when the Faraday dark space has once terminated at 
the isolated stria, what brings it into existence again 
beyond this stria ? It would appear that conditions 
at the surface of the walls of the tube play a large role 
in the phenomenon described, and that these conditions 
are markedly affected by a slight change of pressure 
at the critical value here involved . 

Other observers have remarked upon the fact that 
at a certain pressure the discharge through hydrogen 
undergoes a sudden change during which a number of 
the striae from the end of the positive column jump 
to the cathode. The observations noted above show 
that the change is not a discontinuous one, but that 
during a very slow reduction of pressure the whole 
process may be followed continuously in detail. 

JoHiT Zeleny. 

Sloane Physics Laboratory, 

Yale IJniversity, Feb. 26. 


Mounting Media for Microscopic Work. 

In the examination of colourless transparent 
objects -under the microscope, it is important to have 
sufficient difference of refractive index between the 
objects and the mountant to retain visibility of out- 
line under critical conditions of illumination. In 
addition to this, it is essential that there shall be no 
effect on the structure of the preparation, such as 
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the swelling produced in some dehydrated materials 
by aqueous moiintants. To fulfil these conditions 
I prepared a new medium with a cellulose ester 
base, the refractive index of which could be varied 
within quite wide limits (n = l*45 to 1-57) by the 
addition of a plasticiser of suitable refractive index 
and a volatile solvent to dissolve the mixture. 

A medium giving a refractive index of 1*42 when 
liquid, rising to T47 when hard, which is very useful 
for unstained cellulose materials (n = l‘52 to T54), 
has the following percentage composition : 

Cellulose nitrate (extra low viscosity 
type — Nobel’s H.X. 2) . . . 25 

Triacet in . . . . . . 25 

Methyl ethyl ketone . . . . 50 

Mixed together and stirred until dissolved. 

The medium is applied in the same manner as 
Canada balsam and allowed to harden either with 
or without heat. During the hardening process the 
ketone evaporates and the refractive index rises from 
the lower to the upper value. 

The refractive index data of other media in 
which various plasticisers have been substituted for 
triacetin, but without any other change, are given 
below, together with comparative values for euparal 
and Canada balsam resins. It will be seen from the 
table that these new media give a considerably 
extended range, from which in most cases a suitable 
one may be chosen, though there are naturally many 
others available. 


Mountant. 

Befractive Index. 

Li<iuid. 

Hardened. 

Cellulose nitrate, methyl ethyl 



ketone and 



Triacetin . 

1-417 

1-471 

Resorcinol diacetate . 

1-435 

1-517 

Benzyl alcohol . . . 

1-442 

1-525 

Trieresyl phosphate . 

1-448 

1-545 

Benzophenone . 

1-461 

1-573 

Euparal .... 

1-481 

1-525 

Canada balsam (Xylol) . 

1-530 

1-545 


Cellulose acetate can be used in place of cellulose 
nitrate and is found to give somewhat lower values 
of the refractive index with the same plasticiser. 
However, in the case of the acetate, more dilute 
solutions must be used in order to obtain a suffi- 
ciently fluid medium. J. M. Peeston. 

The Dyehouse, 

College of Technology, 

Manchester, Mar. 15. 


The mountant suggested by Mr. Edwin E- Jelley in 
NfATURE of Feb. 22 raises some points of interest. 
Visibility of uncoloured microscopical objects is de- 
pendent on a difference in refractive index between 
the object, or any part of it, and its environment, 
usually a mountant. The principles involved were 
expounded for petrological specimens by Mr. Sorby 
and for diatoms by Mr. Stephenson fifty years ago. 

Many moimtants have been tried for diatoms, and 
I. D. Moller especially mounted some of his type-slides 
in mono-brom-naphthalene. One, belonging to the 
Geological Department of this IJniversity, now shows 
minute globules, probably aqueous, on the under sur- 
face of the cover-glass. Theoretically there appears 
to be little advantage in Mr. Jelley ’s mountant for 
diatoms and crystals. If a slide with such a mountant 
is not rung with a suitable protective, evaporation of 
the mono-brom-naphthalene will slowly occur and 
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eventually the mouiitant will be simple Canada bal- 
sam, If the slide is to be rung^ it would generally be 
better to moimt in the brom-naphthalene alone and 
thus obtain the advantage of a higher refractive index. 
Should, however, such a mixture be required, styrax, 
which is also soluble in mono -brom-naphthalene and 
has a higher refractive index than Canada balsam, 
would generally be a preferable ingredient. A work- 
able combination has a refractive index of 1*62. 

In October of last year I carried out an investigation 
on the influence of the refractive index of mountants 
on biological tissues which I hope shortly to publish. 
Tissues w^ere mounted in media of varying refractive 
index from 1*34 to 2*1 (phosphorus). The moxmtant 
of highest refractive index that could be conveniently 
used was a saturated solution of sulphur and arsenious 
sulphide in methylene iodide. Such a mixture is of 
a canary yellow colour and has a refractive index of 
1*804. It is apparently stable, since it has been kept 
in an open test-tube, apparently unchanged, for five 
months. Mounts in this liquid, however, need ringing. 
A higher refractive index, namely, 1*87, is obtained 
with a sohition of phosphorus in methylene iodide, 
but the golden yellow liquid soon becomes cloudy on 
exposure to air. 

Wilfrid Marshall. 

Pharmacological Laboratory, 

University of Aberdeen, 

Mar. 4. 


Isolation of the Radical Ethyl. 

We have been successful in preparing the free 
radical ethyl (in the same way as w^e obtained the free 
methyl) by decomposing lead -tetraethyl in a hydrogen 
stream at reduced pressure by means of heat (compare 
Paneth and Hofeditz, Ber. Deuts, CJiem. Gesells., 62, 
1335 ; 1929. Nature, 124, 161; 1929). The free 
ethyl is not less aggressive than tlae free methyl. It 
converts the metals zinc, cadmium, antimony, and 
lead into volatile compoimds which (under atmo- 
spheric pressure and at room temperature) form 
limpid liquids. The zinc compomid has been studied 
in some detail : the presence of ethyl could be estab- 
lished by converting the ethyl groups into alcohol 
and identifying the latter by the iodoform test ; the 
metal revealed itself as zinc free from lead, and the 
melting and boiling point of the compound coincided 
with those knowm for zinc diethyl. As the zinc metal 
before conversion into this compound had been 
located at a distance from the place of decomposition 
of the lead-tetraethyl, it seems to be demonstrated 
that the radical ethyl can be obtained in the free state 
and carried by a gas stream over several centimetres 
before recombination takes place. 

A fuller report of the experiments on free ethyl will 
be published in the Berichie der Deutschen Chemischen 
Gesellschaft, 

F. Paneth. . 

W. Lautsch. 

Chemisches Institut der Universitat, 

Konigsberg i. Pr., Mar. 17. 


The Maladaptation of Trout Spermatozoa to 
Fresh Water. 

The finding of Prof. Huxley (Nature, Mar, 29) that 
the addition of salts to fresh water prolongs the period 
of activity of trout spermatozoa coofirms results of 
other workers. There are several papers bearing 
on this subject, but those of Scheuring ^ and 
Gasehott ® treat specifically of the spermatozoa of the 
trout and salmon . Analogous results have been ob- 
tained with amphibian material, and it is perhaps 
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general that an osmotic pressure approximating to 
that of the tissues is favourable to the maintenance of 
the integrity of the cell, notwithstanding the fact that 
fertilisation may normally take place in a hypotonic 
medium. The problem is, however, not a simple one, 
and the specific effect of various solutes, more particu- 
larly their ions, on the cell must be taken into con- 
sideration. 

Apart from the problems of physiological interest 
which are raised, the results have, as Prof. Huxley 
suggests, an interesting bearing on the evolution of 
species in their transition from marine to estuarine, 
fluvial, and terrestrial forms. The necessity for a re- 
duction in the time of exposure of the gametes or their 
protection from the external environment is perhaps 
reflected in many modifications of sexual mechanisms 
and behaviour. Copulation with internal fertilisation 
is the most complete solution of the difficulty. At 
present I am collecting references and experimental 
data which I hope will enable me to write more ex- 
plicitly on the subject in the near future. 

Arthur Walton. 

School of Agriculture, 

Cambridge, Mar. 31. 

^ Scheuring, L. Biologisclie und Physiologische Untersuchimgen 
an Forellensperma. Areh. Mydrobiologie, Suppl. 4, pp. 181-318; 1925. 

“ Scheuring, L. Weitere biologische und physiologische Unter- 
suchungen an Salmonidensperma. Zool. Jahrb., 45, pp. 651-706 ; 1928. 

^ Gasehott, 0. Beitriige zm Beizphysiologie des Forellenspennas. 
Arch. Hydrobiologie, Suppl. 4, pp. 441-478 ; 1925. 


Mating during Pregnancy in the Mouse. 

It would seem that mating during pregnancy in 
the rat and mouse is an exceedingly rare occurrence. 
Nelson (1929) ^ has recorded one instance in the rat, 
and Long and Evans (1922) ^ refer to two others. 
So far as we know, mating during pregnancy has not 
been recorded in the case of the mouse. It seems 
worth while to place on record, therefore, the following 
facts which have presented themselves to our notice 
during the course of an experiment in which 100 
females have been examined daily for six months for 
vaginal plugs — evidence of mating. The animals 
were continuously kept with males so that every 
opportunity for mating was given. 


Date when 
1st Vaginal 
Plug was 
noticed. 

Date when 
2nd Vaginal 
Plug w^as 
noticed. 

Date of 
Parturition. 

Number 
in Litter. 

Number of 
Days between 
1st and 2nd 
Vaginal 
Plugs. 

22.8.29 

7.9.29 

10.9,29 

4 

16 

5.8.29 

9.8.29 

24,8.29 

6 

4 

2.10.29 

12.10.29 

21.10.29 

8 

10 

20.9.29 

5.10.29 

10.10.29 

8 

15' 

27.10.29 

5.11.29 

15.11.29 

8 

■ .'8 ■ . 

25.12.29 

8J.30 

12.1.30 

5 

■14 


In our experience, then, out of 100 females under 
observation for six months, 6 presented trustworthy 
evidence that during pregnancy mating had occurred 
without in any way aflecting the course of pregnancy . 
It is seen that during the course of a single pregnancy 
mating occurred only once in our experience, and 
that it occurred not always at the same time during 
pregnancy though always at a time when, had the 
animal not been pregnant, it would have been 
expected. 

F. A. E. Crew. 

L. Miskaia. 

* Nelson, Warren 0. (Estrus during Pregnancy. Science, vol, 70. 
No. 1819. Nov. 1929. 

* Long and Evans. The OEstrous Cycle in the Bat. Memoirs Univ* 
Ua;^.,p. 58; 1922. 
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Reaction of the Phagocytes of Arthropods to their Internal Insect Parasites. 

By Dr. W. R. Thompson, Imperial Bureau of Entomology. 


I N his celebrated work on the pathology of 
inflammation, flrst published in 1892, E. 
Metchnikofl ^ made a general survey of the pheno- 
mena of phagocytosis in the animal kingdom and 
pointed out that there exist between the various 
groups very striking differences in the behaviour of 
the white blood cells towards internal parasites. 
He stated that among the Arthropods the phago- 
cytic reaction is, in general, rather feeble, and 
suggested that this condition is perhaps related to 
the development of a chitinous cuticula in these 
animals, and that since this cuticula prevents the 
entrance of parasitic organisms the defensive 
activity of the phagocytes is less marked than in 
organisms which do not possess this protection. 
Several years later L. Cuenot, in his iStudes sur la 
physiologic des orthopteres ”, criticised the views 
of Metchnikoff on the ground that the cuticular 
armature of the Arthropods, in spite of its thick- 
ness, is a very inefficient means of defence against 
parasites. Cuenot had, indeed, observed that the 
parasites of Arthropods in their habitual hosts are 
not usually attacked by phagocytes, but he ex- 
plained this fact on the h 3 ?pothesis that the para- 
sites have developed the power of resisting the 
phagocjdes, by which they w^ould otherwise be 
destroyed. According to this idea, when a new 
parasite arrives in an Arthropod it ought to be 
attacked by the phagocytes and destroyed by them. 

In a later paper Cu6not ^ modified these views to 
some extent, having found that living parasites of 
Arthropods may be surrounded by the blood cells, 
although the encystment has not, necessarily, a fatal 
result. Cuenot did not, however, put forward any 
satisfactory evidence for the view that the insect 
parasites of Arthropods are ordinarily attacked by 
phagocytes when in a healthy and living condition. 

In his admirable studies of the biology of the 
Diptera parasitic on insects (1898, 1910), J. Pantel,^ 
whose conclusions were based on the study of a 
large number of species, stated that as a general 
rule the free and healthy larvse of entomophagous 
parasites are not attacked by phagocytes. The 
phagocytes of the infested organism, according to 
Pantel, are always inactive in relation to normal 
parasites. They intervene in cases of bacterial 
infection by the integumental sheath and accumu- 
late about sick or dead parasites or moult sldns. 

The results of my own studies on this Subject, 
of which a summary up to that date was published 
in 1915,^ confirm those of Pantel. Nevertheless, 
the view that even in Aidhropods the phagoc 3 des 
constitute a defensive mechanism against parasitic 
enemies of all kinds, that the destruction and death 
of parasites entering hosts to which they are not 
adapted is due to phagoc 3 d}ic attack, and con- 
versely, that the process of adaptation to a specific 
host consists essentially in the elaboration by the 
parasite of anti-phagocytic secretions or the de- 
velopment by it of structures constituting a defence 
against the blood cells, still continues to be advo- 
cated. To give only one example, this is the 
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view put forward by Caullery ^ in his book on 
parasitism and symbiosis (chap. x. p. 250). It 
seems, therefore, desirable to give a brief general 
summary of the facts concerning the tissue reactions 
of Arthropods to their internal insect parasites. No 
attempt will be made in this article to discuss the 
relation between the blood cells of Arthropods and 
protozoan, fungous, or bacterial parasites, because 
the physiological relations between these organisms 
and the hosts they infest are very different from the 
relations between internal insect parasites and their 
hosts. 

Taking, then, the internal insect parasites of 
Arthropods, which infest their hosts, for the most 
part, in the larval condition, we ma.y classify them 
according to the exact nature of their relations 
with their hosts into three principal groups. 

1. The first group includes those parasites the 
larvae of which lie free within the body cavity of their 
host. To this group belong the vast majorit}^ of the 
internal Hymenopterous parasites and a minority 
of the Diptera. So far as I have observed, the living 
larvae of parasites of this group are never attacked 
by phagocytes. There is no particular reason to 
suppose that they repel the phagocytes. The phago- 
cytes seem simply to be indifferent to the parasite 
larvae as they are to the organs of the host itself. 

2. The second group comprises the parasites 
which penetrate into some organ of the host, in 
which they pass a considerable period without, 
however, causing any extensive and rapid destruc- 
tion of tissue. Examples of this type are the 
Diptera Sturmia scutellata R.-D., which lives dur- 
ing the first larval stage in the muscle fibre of the 
caterpillar which it infests ; Sturmia sericarioe Corn., 
the parasite of the silkworm, which lives in a 
ganglionof the ventral nerve-chain of the host ; and 
Blepkaridopsis nemea Meig., wffiich lives in a lobe 
of the fat-body. The larvae of these species develop 
slowly, absorbing nutriment from the organs into 
which they^ have penetrated, and sometimes cause 
marked pathological changes, but no rapid and 
extensive destruction of tissue. The reactions pro- 
duced in the host tissue which they enter are in 
no way either advantageous to the host itself or 
detrimental to the parasite ; on the other hand, 
no phagocytic accumulations are formed around 
the bodies of these larvae. 

3. The third group of parasites includes species 
which enter into anatomical relations with the host 
in such a way that extensive and sometimes rapid 
destruction of tissue is produced. Such are the 
numerous Tachinids which enter the body of the 
host through the skin and leave the extremity with 
the posterior spiracles embedded in the body-wail, 
and those which after entering force the posterior 
extremity either into the lumen of a trachea or 
through the body-wall in order to obtain access to 
the outer air. The Tachinid, Plagia trepida Meig., 
which enters a muscle fibre in the first larval stage 
and immediately begins to devour the muscular 
substance, can also be placed in this group . Around 
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larvse of this kind, or adjacent to them, accumula- 
tions of phagocytes are frequently observed. These 
accumulations appear to depend upon the diffusion 
into the blood of substances from the destroyed 
tissues, or, as Pantei suggests, on the diffusion of 
toxins from bacteria which have penetrated into 
the body of the caterpillar through the opening 
made by the parasite. Sometimes the accumula- 
tions of phagocytes are very extensive and 
completely surround the parasite, but they 
never penetrate into its body, nor is there 
any good evidence that they impede its develop- 
ment. 

The statements just made summarise the data 
in what may be called cases of natural parasitism. 
As mil be seen, they afford no support for the view’ 
that the adaptation of the internal insect parasite to 
its host consists essentially in the development of 
substances destined to repel the phagocytes, or in 
structures designed to afford protection from their 
attack. To test this point, I carried out several 
years ago a number of experiments, during which 
I introduced into the body cavity of living insects 
sarcophagous or parasitic larvse, which are never 
found in the species concerned in Nature. In some 
of these experiments the parasites introduced into 
the unfamiliar hosts lived and developed in the 
normal way, and in that case were never molested 
by the phagoc 3 rfces. In other cases they died and 
the phagocytes gathered around their bodies 
except when the host was in a veryj diseased 
or exhausted condition, but in no case was any 
accumulation of phagocytes observed around a 
living parasite. The results of these experiments 
were confirmed by others, in which the larva of the 
internal parasite was killed without wounding the 
host, by blocking up the opening of its respiratory 
fuimei. No accumulation of phagocytes around the 
parasite larva was observed in such cases so long 
as it remained alive, but after its death, blood cells 
began at once to accumulate about it. 

It has long been known that phagocytes become 


Clerk Maxwell and the 

W E have received from Mr. Eollo Appleyard, 
author of ''Pioneers of Electrical Communi- 
cation’’, a copy of correspondence that he has had 
with Prof . P. Lenard, of Heidelberg, on the associa- 
tion of Clerk Maxwell with the Michelson experi- 
ment. Prof. Lenard suggested that although it is 
universally acknowledged that Maxwell played an 
important part in instituting the inquiry, it w^ould 
be helpful if references could be obtained to 
Maxwell’s own account of his views. Mr . Appleyard 
accordingly furnished the following particulars, 
which Prof. Lenard requested might be published 
in Natube, in order that full credit might be 
given to Clerk Maxwell for the part he took in 
inspiring the Michelson experiment. 

At a meeting of the Royal Society on Jan, 6, 
1880, Prof. Gr. Stokes, the secretary, communicated 
a paper by Prof . Clerk Maxwell, who had recently 
died ; the paper was a letter to Prof. D. P. Todd, 
who was then Director of the American Ephemeris. 
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extremely abundant during the pupal period and 
are found during this time migrating into and 
destroying the degenerating larval tissues, but 
there is no reason to suppose that this period is 
especially dangerous for internal parasites, or that 
they require any protective secretions or structures 
in order to enable them to survive it. Chalets 
Fonscolombei Duf., the parasite of Sarcophagids, 
which attacks its host during the late larval stage 
and emerges from the puparia, does not possess any 
sack. The same thing is true oi Alysia manducator 
Panz., the Braconid parasite of Lucilia sericata 
Meig. On the other hand, there is no reason to 
suppose that the trophamnion which occurs in some 
pupal parasites is a protection against phagocytic 
attack, for there are many parasites which live 
within a membrane of this type, but infest their 
host only during the larval period, as, for example, 
the polyembryonic Encyrtids. 

Einally, the idea that phagocytes break down the 
tissues of the parasites they attack and that the 
substance of the latter is built up into the tissues 
of the host, seems also to be contrary to the facts. 
The accumulation of phagocytes about the body of 
a dead parasite appears to continue for a consider- 
able time, but it is not certain that the phagocytes 
ever disperse. Dead eggs or larvae may often be 
found many months after their death has occurred, 
surrounded by a dense ball of phagocytes, maii}^ 
cells thick, of which the internal layers show mani- 
fest signs of cellular degeneration. Within these 
balls the dead larv^ disintegrate, but the action of 
the autolytic enzymes would produce this effect 
without the intervention of the phagocytes, which 
do not, so far as I have observed, actually penetrate 
into the bodies of the parasites. 

^ E. Metclinikoff, “ Le?ons sur la pathologic compar^e de rinflamma- 
tion ”. (Paris : Masson, 1892.) 

® L. Cudnot, Arc?i. de Biol., 14, le*" fasc., 1895, and 15, 1897, Paris — 
Brussels. 

^ J. Pantei, La Cellule, 15, l^r fasc., 1898, and 26, l«r fasc., 1910, 
Louvain. 

** W. K. Thompson, Bull. Soc. Zool. France, 40, p. 63; 1915. 

® M. Caullery, Le parasitisme et la symbiose (Paris, Uoln, 1922.) 


Michelson Experiment. 

This letter suggested that careful observations of 
the times of the eclipses of Jupiter’s satellites ,wLen 
Jupiter was in different directions as seen from the 
earth, might show whether the velocity of light 
varied in different directions, owing to the motion 
of the solar system through the ether. Clerk 
Maxwell admitted that he was not an astronomer, 
and was doubtful w’hether the eclipses could be 
timed with sufficient accuracy to test the sugges- 
tion. He thought it would probably be agreed 
that the only class of observations that would be 
of sufficient accuracy for the purpose w’ould be the 
photometric ones that were made at Harvard 
College Observatory, or others on similar lines. 
Even wdth these Prof. R. A. Samjisbn found 
puzzling anomalies, due perhaps to changes in the 
character of Jupiter’s surface, which is of a cloudy 
nature, and apparently subject to variations in its 
transparency. 

Clerk Maxw^ell had thought that terrestrial ex- 
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perinients would be useless to solve the problem, 
owing to the extreme smallness of the quantity to 
be measured, which is one of the second order. 
However, his letter led to an article by Prof. A. A. 
Michelson, which appeared in the American Journal 
of Science for August 1881, extracts from which are 
printed below. It will be seen that Michelson refers 
to Maxwell’s suggestion, and notes that the second- 
order quantity, w^hich Maxwell had considered too 
small to determine, is “easily measurable”. He 
then gives an outline of what we now know^ as the 
Michelson experiment. 

Clerk Maxwell’s name therefore deserves mention, 
since apparently his suggestion, though not fruitful 
in the manner that he hoped, had some effect in 
bringing about the famous experiment, the result of 
which laid the foundation of the theory of relativity. 


Extract from American Journal of Science, Series 
(3), Vol. 22, p. 120, August 1881. 

Art. XXI.- — The Relative Motion of the Earth and 
the Luminiferous Ether. 

By Albert A. Michelson, Master, U.S. Navy. 

Let V be the velocity of light. 

V =the speed of the earth with respect to the 
ether. 

D =the distance between the two points. 
d =the distance through which the earth moves 
while light travels from one point to 
another (on the earth’s surface), 
dj — the distance earth moves while light passes 
in the opposite direction. 

Suppose the direction of the line joining the two 
points to coincide with the direction of earth’s motion 
and let 


T =time required for light to pass from the one 
point to the other, and 
=time required for it to pass in the opposite 
direction. Further, let 

Tq =time required to perform the journey if the 
earth were at rest. 

Then 


_D +d d 


and 


r -d 
1 


From these relations we find 


for this purpose the observations of these eclipses 
must greatly exceed in accuracy those which have 
thus far been obtained. In the same letter, it was 
also stated that the reason why such measurements 
could not be made at the earth’s surface was that we 
have thus far no method for measuring the velocity 
of light which does not involve the necessity of return- 
ing the light over its path, whereby it would lose 
nearly as much as was gained in going. The difference 
depending on the square of the ratio of the twm 
velocities, according to Maxwell, is far too small to 
measure. 

The following is intended to show that with a wave- 
length of yellow light as a standard, the quantity — 
if it exists — is easily measurable. Using the same 
notation as before, we have — - 




D 

V 


and 




D 

V 


The whole time occupied therefore in going and 
returning [is] 


T +T^ =21) 


V 

72 


If, however, the light had travelled in a direction at 
right angles to the earth’s motion it would be entirely 
unaffected, and the time of going and returning would- 
be therefore 


2 ^=2r„. 


The difference between the times T + Ti and 2 Tq is 



1 

F2 .-^2 



In the time r the light would travel a distance 

Fr=2Fron=22)“-,. 

That is, the actual distance the light travels in the first 
case is greater than in the second, by the quantity 

Considering only the velocity of the earth in its 
orbit, the ratio 

F = Ib“bbb 


whence 


d=Dy- and d, =D ^ 

1/ — ay * 


V -N 
D 


V+v^ 

D 


T ^TqYt n.early, and 


v = V- 


T -Tj 


If now it were possible to measure T - T^, since 
V and Tq ' are known, we could find v, the velocity of 
the earth ’s motion through the ether . 

In a letter, piiblished in Nature shortly after his 
death [read before the Royal Society on Jan. 6, 1880 ,* 
see Natitre, Jan. 29, 1880, p. 314], Clerk Maxwell 
pointed out that T - Ti could be calculated by 
measuring the velocity of light by means of the 
eclipses of Jupiter’s satellites at periods when that 
planet lay in different directions from earth ; but that 

No. 3154 , :Tol. 125] ■ ^ 


^2 _ I 

72 "-100,000,000* 

If D =1200 millimetres, or in wave-lengths of light, 
2,000,000, then in terms of the same unit, 

4: - 

91) — 

72- 100* 

If, therefore, an apparatus is so constructed as to 
permit two pencils of light, which have travelled over 
paths at right angles to each other, to interfere, the 
pencil which has travelled in the direction of the 
earth’s motion, will in reality travel l oix of a wave- 
length farther than it would have done were the 
earth at rest. The other pencil being at right-angles 
to the motion would not be affected. ... 

In conclusion, I take this opportmiity to thank Mr. 
Graham Bell, who has provided the means for carrying 
out this work, and Professor Vogel, the Director of 
the Astrophysikalisches Observatorium [in Potsdam], 
for his courtesy in placing the resource|3 of the labora- 
tory at my disposal. 
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Radio Direction-Finding by Transmission and Reception.'^ 
By Dr. R. L. Smith-Rose. 


. Transmission Over Sea and Night Error, 

T TTHEN the transmission is entirely over sea the 
f V minimum range for night errors to be experi- 
enced is increased to about 100 miles, due to the 
diminished attenuation of the direct wave resulting 
from the superior conductivity of sea water. At 
distances greater than the minimum already men- 
tioned, the errors increase in magnitude for distances 
up to a few' hundred miles. When the distance is 
very great it is possible for much of the down- 
coming radiation to arrive at a very large angle of 
incidence. For example, a section of the earth and 
the ionised layer drawn to scale is shown in Fig. 4. 
From this it is evident that, at distances of 1780 and 
3560 miles, it is just possible for radiation leaving 
the transmitter horizontally to return to the earth’s 
surface at grazing incidence. It is likely that the 
intensity of such weaves, after twn reflections from 


Elimination of Night Errors in 
Direction-Finding. 

It will be evident that any receiving system 
which is unaffected by horizontal components of 
electric force will be free from night errors, even 
though the vertically polarised downcoming weaves 
still produce variations in received signal strength. 
A direction-finding receiving arrangement which 
fulfils this condition wns patented by Adcock in 
1919, but it does not appear to have received 
practical consideration until Mr. Barfield and I 
experimented with it in 1926. The simplest form 
of the Adcock aerial system is a pair of spaced 
vertical aerials, arranged to rotate about a central 
vertical axis, thus forming the equivalent of the 
single closed coil direction-finder. By making 
all connexions to the centres of the aerials, the 
horizontal members of the system are compensated 
so that no electromotive force 
is induced in the receiver by 
a horizontal electric force. Pre- 
liminary tests with this direction- 
finder carried out a few years 
ago showed that the system w^as 
eSective in considerably reducing 
the magnitude ,of the night 
variations experienced with the 
closed loop system. The con- 
tinued development of the system 
as a practical form of direc- 
tion-finder free from night errors is still in progress. 

The Rotating Loop Beacon. 

As an alternative to the direction-finding schemes 
outlined above, the directional part of the wireless 
system may be transferred from the receiving to the 
transmitting end. This is effected in the rotating 
loop beacon system developed by the Royal Air 
Force, wLich employs a vertical closed loop 
transmitter arranged to rotate about a vertical 
axis at a uniform speed of one revolution a 
minute. As the loop rotates, the field radiated 
in any given direction varies according to a cosine 
law, passing through successive maximum and 
minimum values at intervals of 15 seconds. When 
the plane of the loop is perpendicular to the geo- 
graphical meridian, a characteristic signal is 
emitted by the beacon which may be termed the 
north point. The observer at a distant receiving 
station upon hearing this signal starts a chrono- 
graph. As the beacon rotates the intensity of the 
received signal varies and wdll ultimately pass 
through a minimum or zero, at wLich instant it is 
known that the plane of the transmitting loop is at 
right angles to the great circle through transmitter 
and receiver. If the reading of the chronograph is 
observed at this instant of minimum signal in- 
tensity, it is evident that the bearing of the trans- 
mitter from the receiver can be obtained from a 
simple calculation. 



Fig. 4.— Section of earth, radius 4000 miles, and ionised layer at a height of 100 miles, showing 
the paths of waves from a transmitting station and two receivers at distances of 240 
miles and 3560 miles. 


the ionised layer and one from the earth’s surface, 
will be much greater than that of weaves which have 
undergone a greater number of reflections, and thus 
it is the ‘ downcoming ’ wave arriving horizontally 
which will be chiefly responsible for the received 
signal intensity. It is evident that only small 
variations in direction-finder bearings will be ex- 
pected under such conditions. 

Now, the distance of 3500 miles is approxi- 
mately that between the National Physical Labora- 
tory, Teddington, and some of the high-power 
transmitting stations in the United States of 
America. A series of systematic observations 
carried out on two of these stations operating on 
wave-lengths of 16*4 km. and 16*8 km. showed that 
the proportion of bearings correct to within 2^ was 
100 per cent in one case and 94 per cent in the other, 
the maximum error in the second instance being 
3*4°. Under similar conditions, observations made 
on several European transmitting stations, using 
wave-lengths between 14 km. and 19 km. at 
distances of 75 — 760 miles, showed maximum 
errors in hearings of 12° to 28°, while the propor- 
tion of bearings correct to within 2° was only 
16 — 63 per cent. Reference to Fig. 4 shows that 
this result is to be expected, since at a range of 
240 miles, for example, the angle of incidence of 
weaves arriving at the receiver after two deflections 
from the ionised layer is of the order of 35°. 

^ Coatinued from p. 532. 
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It is to be noted that since the radiation from the 
coil is symmetrical about its plane, a second mini- 
mum will be obtained after a rotation of 180° from 
the first. With the beacon making one revolution 
per minute, therefore, a line bearing is obtainable 
in the above manner every half- minute. To fix the 
position of a receiving station it is necessary to 
obtain line bearings from two or more beacons. 
Since the timing process mentioned above is but an 
intermediate step in taking a bearing, it is con- 
venient to provide a stop-watch or chronograph 
for the purpose, with a dial specially engraved in 
degrees and points of the compass. 

An application of the principle of reversibility 
in direction-finding makes it evident that the per- 
formance of a rotating loop beacon transmitter can 
be largely predicted from the results and experi- 
ence obtained vdth receiving loop direction-finders. 
Thus, a rotating loop beacon w^hen erected on the 
same site as the direction-finder will give observa- 
tions at a distant receiver which will be subject to 
the same type of local error and night variations, for 
example, as the bearings observed on the direction- 
finder when the distant receiving aerial is used for 
transmission. I have confirmed these deductions in 
the investigation during the past two or three 
years, of the performance of a rotating beacon 
erected at Fort Monckton, near Gosport. In 
order to ascertain the trustworthiness of this type 
of rotating beacon as an aid to marine navigation, 
a number of tests were carried out in ships crossing 
the English Channel between Southampton and 
Havre, and Southampton and Jersey. Using the 
ship’s ordinary wireless receiver, observations of the 
bearing of the beacon were made at intervals 
during each trip and compared with the bearing as 
given by the captain of the ship. 

As a result of tests conducted on these lines, it 
was found that in the majority of cases the esti- 
mated and observed bearings agreed to mthin from 
2° to 4°. Signs of night effects in the shape of 
indistinct signal minima and wandering bearings 
were observed at ranges exceeding 60 miles. In 
many cases at night and during misty weather when 
visibility was very poor, the ship was navigated by 
dead reckoning, and in these circumstances it was 
frequently considered that the bearing obtained 
from the rotating beacon was the more accurate. 
Some of the test runs made between Southampton 
and Jersey were carried out in a ship fitted with a 


direction-finder of the Marconi Bellini-Tosi type, 
and the opportunity was thus provided of compar- 
ing the two systems of obtaining wireless bearings 
under actual sea-going conditions. The observa- 
tions carried out in this manner showed that in the 
majority of cases the bearings obtained with the 
direction-finder and from the rotating beacon 
agreed to within 5°. In some cases, however, due 
probably to the pitching and rolling of the ship, the 
accuracy of the direction -finding bearing w^as 
inferior to that obtained from the rotating beacon. 

As a result of the success of the experiments 
carried out with the Gosport station, a more per- 
manent type of rotating loop beacon transmitter 
was installed at Orfordness and put into operation 
in June 1929. During the few months that this 
station has been working, a considerable number of 
reports have been received from various ships 
giving the results of observations made on trans- 
missions from the beacon. These reports show^ that 
the inauguration of this beacon service has been 
ver}^ well received by the mercantile marine. 
With the ordinary type of ship’s receiver adjusted 
for continuous w^ave reception, accurate wireless 
bearings are obtainable at distances of 50-100 
miles. Ships fitted with a more elaborate receiver 
have reported good and consistent bearing observa- 
tions up to ranges of 250 miles. At such long 
ranges, however, it is possible that the observed 
bearings may be subject to night errors in a manner 
similar to that observed in wireless direction- 
finding under the same conditions. 

From the similarity of performance of the twm 
systems of direction-finding, it would be expected 
that the elimination of the horizontal components 
of the transmitting loop w^ould be of advantage 
in eliminating or reducing the magnitude of night 
errors or effects observed w=^hen using the rotating 
beacon. A theoretical analysis of the case has 
shown this deduction to be justified, and experi- 
ments are now in progress towards the development 
of a rotating beacon transmitter with an aerial 
system of which only the vertical members are 
active in producing radiation of electromagnetic 
waves. If these experiments lead to successful 
results, it is probable that rotating beacons can 
be erected with a trustw^orthy w^orking range of the 
order of 500 miles, supptying wireless bearings at 
any time or season with an accuracy which is 
adequate for both aerial and marine navigation. 


Obituary. 


Sib William McCobmice:, G.B.E., F.R.S. 

] ^EW if any of the men interested in education 
- since the days of the War have been better 
known to the vice-chancellors and treasurers of the 
universities of Great Britain than the late Sir 
Wilham McCormick. had so complete a 

knowiedge of their financial difficulties and of the 
disastrous effects on educational efficiency of their 
want of means, and no one has done more to help 
than he, by his sympathetic treatment of the prob- 
lems placed before him, his wise advice based on 

No. 3154, VoL. 125] v : ; ^ - 


his long experience, and his cordial appreciation of 
the value of the efforts made to fit the universities 
for their task, whether it be that of advancing 
knowledge, or of educating the students that fill 
their lecture rooms and laboratories. To all, his 
death on Mar. 22 means a very heavy loss. 

McCormick was born on April 29, 1859, and edu- 
cated at the Universities of Glasgow'", Gottingen, and 
Marburg. For a short time he lectured on mathe- 
matics, but the study of the English language and 
literature soon attracted him, and he became, and 
continued to the end, a serious student of Chaucer. 
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After holding various lectureships on English at 
Glasgow, he was appointed professor of English in 
University College, Dundee, and then later, w^hen 
the Carnegie Trust for the Universities of Scotland 
was established, he w^as chosen as its first secretary. 

But at this time new universities and university 
colleges W' ere being established in England and 
Wales, and the question of State assistance to these 
became urgent. A Treasury Committee, of w^hich 
McCormick was a member, was set up to deal with 
this. x4t a later date (1909) the Committee was 
transferred to the Education Office and he w^as made 
chairman. In 1916 the Committee was again trans- 
ferred to the Treasury as the University Grants 
Committee and Sir William remained chairman 
until his death. The Committee was '' to inquire 
into the Financial Needs of University Education 
in the United Kingdom, and to advise the Govern- 
ment as to the application of any grants that may 
be made by Parliament tow^ards meeting them 

Figures perhaps give the clearest account of the 
magnitude of this w’’ork. The recurrent grants 
made by Parliament are as follow’-s : 1913-14, 
£361,623; 1919-20, £889,000; 1930-31, £1,800,000. 
Betw^een these last tw^o periods, Oxford and Cam- 
bridge w’^ere added to the bodies receiving grants. 

The following wmrds of a letter from Mr. G. H. A. 
Wulson, Master of Clare and member of Parliament 
for the University of Cambridge, of which he was 
Treasurer, give some indication of McCormick’s 
method and of the value of his help : 

'' By the death of Sir William McCormick the 
University of Cambridge has lost a sympathetic 
friend and a wise counsellor. As head of the 
University Grants Committee of the Treasury, he 
always gave the greatest help and most valuable 
advice to the University in the many questions 
which w^ere involved when the grant from the 
Treasury to the University was made. 

The fears which had been expressed that the 
receipt of a Government grant might involve undue 
interference in the affairs of the University by a 
Government Department proved, under the wise 
and helpful guidance of Sir William McCormick, to 
be quite baseless. Whilst prepared at all times to 
give advice when sought, he always maintained 
that the University should be left with the greatest 
possible freedom to manage its own affairs. He 
was ever willing to meet suggestions as to the 
forms in which the accounts of the University might 
be modified to meet the special conditions existing 
at the University without departing from the neces- 
sity that those accounts should present a clear and 
accurate statement of University finance suitable 
for the needs of the Treasury.” 

To quote some words written since his death by 
one who, in earlier years, was his assistant in 
much of this wmrk : “ His constant sympathy and 
wdse counsel were always given with that peculiar 
charm that distinguished his personality. The 
thing I enjoy saying of him most — and I say it with 
complete sincerity— is that if there was anything I 
did which was worthy, the credit and more than the 
credit w^as accorded to me ; if I made mistakes (and 
there were plenty) he shouldered at once the entire 

No. 3154, VoL. 125]' , , 


blame. That is the sort of thing that makes a 
junior worship a chief.” 

Meanwhile, important changes w^ere in progress ; 
the War had brought home to Great Britain the 
national importance of scientific research. In May 
1915 the Presidents of the Boards of Trade and of 
Education received a deputation from the Hoyal 
Society and other learned societies urging “ Gov- 
ernment assistance for scientific research for in- 
dustrial purposes, the establishment of closer re- 
lations betw^een manufacturers and scientific 
workers and teachers, and the establishment of a 
National Chemical Advisory Committee for these 
purposes ”. McCormick had been a member of a 
small Committee appointed by Mr. Pease, President 
of the Board of Education, earlier in the year, wffiich 
was responsible for the scheme ultimately adopted. 
The Presidents replied to the deputation that the 
Government proposed to establish machinery with 
wider powers than those suggested by the memorial- 
ists, and a week later, when introducing the Board 
of Education estimates. Lord Gainford (then Mr. 
Joseph Pease) announced the impending appoint- 
ment of an Advisory Council for the supervision 
and encouragement of scientific research, particu- 
larly in relation to industry. McCormick became 
chairman of the Council of eight members, only one 
of whom — Sir Bichard Threlfall — ^is still with us. 
Its first meeting took place on Aug. 17, 1915. 
The order establishing the Council was signed by 
Mr. Henderson, who on the change of Government 
had taken Mr. Pease’s place at the Board of 
Education. 

Even before the change, how^ever, further dis- 
cussions with the Government had taken place, and 
in these Sir William had borne a full share. The 
Council had at first been instituted, for reasons of 
convenience, under the segis of the Board of Educa- 
I tion, but it had been decided — as one of the last 
acts of Mr. Asquith when Prime Minister — that it 
should be established as a separate department 
under the Lord President of the Council, with its 
own offices. This w^as announced in December 
1916 by Lord Crewe, then Lord President. 

The first duty of the Advisory Council w^as to 
form a scheme or programme for its own guidance 
in recommending proposals for research, and for the 
guidance of the Committee of Council in allocating 
such State funds as were available, while to finance 
the work a grant of a million pounds w^as made, to 
be expended in accordance with these directions. 
McCormick W’-as present at the interview^ with the 
Chancellor at which the grant w’'as made, and in his 
humorous way described the need and the discus- 
sions he had had wdth manufacturers when planning 
how best to meet that need. ‘‘ When people are 
starving,” he said, “ it is no use going to them with 
the Bible in one hand without a loaf of bread in the 
other.” 

To form a scheme was no easy task. A Council 
of seven distinguished men of science, ail of them 
fellows of the Hoyal Society, with a professor of 
English literature as chairman, set to organise 
under the pressure of a great w^ar the application 
of science to industry. The Council w^as fortunate 
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both in its chairman and its secretary ; the reports 
of the last fourteen years give a record of its work ; 
this is not the opportunity to attempt any detailed 
account. Individual effort has been hitherto the 
basis of success of an English manufacturer, who 
has ever been an individualist. It was clear at 
the start that grants to individual manufacturers 
would not accomplish the aims of the Council. 
Co-operation in research was a new idea ; at the 
same time, if it could be ari^anged, it w'as the 
one plan which seemed really hopeful, and thus 
research associations came into being, and in 
numerous cases have proved, by the work already 
done, the foresight of those to whom their exist- 
ence is due, and the wisdom of the chairman who, 
for the past fourteen years, has guided the Council 
responsible for the supervision and approval of 
their work. 

How wise he was, with what skill and tact he 
guided that work, is known to all who were privi- 
leged to serve under him on the Council. He has 
set it, it is true, on the right track, but the chair- 
man himself, with his determination to go forward, 
along the path mapped out with so much thought and 
care, his realisation of the importance of its task, 
and his confidence that in the end success would 
come, will be greatly missed. 

McCormick was not a scientific man, but he has 
done more for science than many a professor in the 
subject, and it was a cause of no small pleasure to 
his friends — not least to the president and council 
of the Royal Society themselves— when some two 
3^ears since the president was able to announce the 
recommendation of the Council, a recommendation 
unanimously approved, that it w^as desirable ‘‘ in the 
interest of the advancement of Natural Know- 
ledge ” that he should be elected a fellow of the 
Royal Society under the special statute defining 
such elections. Can we describe him better than 
the words of his own Chaucer : 

A kiiyght ther was and that a worthy man, 

That fro the tyme that he first bigan 
To riden out, he loved chivalrie, 

Trouthe and honour, fredom and curteisie. 

He never yet no vileynye ne sayde, 

In al his lyf, unto no maner wight. 

He was a verray parfit, gen til knyght. 

R. T. G, 


Rbof. W. Robinsois-. 

Prof. Wilfred Robinson, professor of botany 
at University College, Aberystwyth, died on Mar. 
7 after several months of ill-health. He was born 
at Hull in 1884 and early became interested in 
botany, for his father, J. E. Robinson, a school- 
master, uvas author of the ''Flora of the East 
Riding of Yorkshire ’h He entered University 
College, Nottingham, and took his London B.Sc. 
{Hons . ) in botany. His first post was science 
master at Penketh Friends’ School, Warrington. 
In 1912 he was awarded a research studentship at 
the Victoria University and became successively 
Platt scholar in botany, lecturer in botany, and 
assistant to the professor of cryptogamic botany. 
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and then, in 1916, senior lecturer. He was ap- 
pointed to the chair at Aber^^stwyth in 1926. 

Robinson was a botanist of wide interests, keen 
in the field and careful in the laboratory. During 
the War he worked on the microscopic cell- wall 
characteristics of mechanical strains in timber, a 
matter of importance in the construction of aero- 
plane propellers. His main interests for some 
time, how^ever, were in plant pathology, and he 
visited the United States in 1924 on behalf of the 
Cotton Research Association to investigate the 
diseases of the cotton plant. Several of his re- 
searches dealt with the physiology of fungi but, on 
going to Aberystwyth, he began to study the 
physiology of seaweeds and the life- histories of 
some of the less common genera of the neighbour- 
hood. 

With such wide interests and a natural flair for 
teaching, Robinson had an inspiring influence on 
his students and it is a great loss to cryptogamic 
botany that he was not spared long enough to enjoy 
the results of his industry and influence. He took 
an active part in British Association matters and 
was recorder of Section K (Botan}^) until a few 
wrecks ago. 


Dr. Archibald Roderick Fee died on 
Feb. 23 of septicaemia and broncho-pneumonia, 
following the extraction of a tooth on Feb. 15. 
His death deprives the subjects of experimental 
physiology and experimental biology of an active 
and devoted worker. Dr. Fee was only twenty- 
four years of age at the time of his death, and his 
home was in West Burnaby, British Columbia. 
He was a man of outstanding personality and 
possessed remarkable energy and great personal 
charm. He came to England at the age of twenty 
with a degree from the University of British Colum- 
bia, and had already been engaged there in w^ork 
for the Board of Fisheries wFich took him into un- 
charted waters of north-w^estern Canada. He w^as 
a pupil in Great Britain of the late Prof. E. H. 
Starling, who, like all his colleagues, had the highest 
opinion of Fee’s ability and promise. Dr. Fee, at 
the time of his death, held a Beit Memorial Re- 
search Fellowship. 


We regret to announce the following deaths : 

Dr. Henry Faulds, an authority on the finger-print 
system of detecting criminals, and author of “ Dactylo- 
graphy ”, on Mar. 19, aged eighty-six years. 

Prof. Augustine Henry, formerly professor of 
forestry at University College, Dublin, on Mar. 23, 
aged seventy -two years. 

Dr. J. Y. Mackay, principal and formerly professor 
of anatomy at University College, Dundee, on Mar. 30, 
aged seventy years. 

Dr. J. W. Robertson, C.M.G., first Commissioner of 
Agriculture and Dairying for the Dominion of Canada, 
and a pioneer of agricultural education in Canada, on 
Mar. 19, aged seventy-two years. 

Prof. E. G. R. Waters, professor of Romance 
languages in the University of Oxford, and an authority 
on British Micro -Lepidoptera, on Mar. 23, aged thirty- 
nine years. 
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News and Views, 


The impending resignation of Prof. J. Arthur 
Thomson from the chair of natural history in the 
University of Aberdeen severs the connexion with 
those occupants of the chair who taught both zoology 
and geology. In 1908 the arrangement whereby the 
Department of Natural History was held to cover 
both zoology and geology came to an end when a 
separate lectureship in geology was instituted. Prof. 
J. Jlrthur Thomson was appointed to the chair in 
1899, and thus carried on the old arrangement for 
nine years. The title of the original chair in Marischal 
College and University was that of civil and natural 
history, but when in 1860 the two Universities of 
King’s College, Old Aberdeen, and Marischal College, 
Aberdeen, were imited under the Universities (Scot- 
land) Act, 1858, the chair became one of natural 
history in the University of Aberdeen. The occupant 
of the chair of civil and natural history at the date of 
amalgamation was James ' Nicoi, who had been 
appointed in 1853. Prof. Nicoi resigned and died in 
1878, when J. Cossar Ewart was appointed. Prof. 
Ewart resigned the chair in 1882 on his appointment 
to the chair of natural history in the University of 
Edinburgh. He was succeeded by Henry Alleyne 
Nicholson, who held the chair until his death in 1899. 

Pbof. j. Abthub Thomson, after graduating at the 
University of Edinburgh, proceeded to the Universi- 
ties of Jena and Berlin, and was thereafter appointed 
lecturer in zoology and biology at the School of 
Medicine in Edinburgh, from which post he was 
appointed to the Aberdeen chair in 1899. The com- 
plete mastery of his subject, together with the lucidity 
and charm of his style, have earned for him a wide 
world reputation both as a lecturer and as a writer. 
The Universities of Edinburgh and McGill conferred 
on him the honorary degree of LL.D. In 1915, he 
delivered the Gifford Lectures at St. Andrews, and he 
has repeatedly been asked to lecture in the United 
States. He was Terry lecturer at Yale University, and 
Morse lecturer at the Union Seminary, New York, 
while he is at present lecturing in the Zoology Depart- 
ment of the University of California at Berkeley and 
Los Angeles. Particulars of the conditions on which 
the chair of natural history in the University of Aber- 
deen is held may be obtained from the Secretary of 
the L^niversity. 

Humours concerning the future of the chair of 
organic chemistry at University College, London, have 
already been the subject of comment and protest in 
the correspondence columns of Nature. It is not 
surprising that the suggestion to abolish the title of 
professor of organic chemistry should arouse suspicion 
that the future of organic chemistry itself at that 
college will thereby be jeopardised, and it is even less 
remarkable that those who have at heart the Welfare 
of industries dependent on the progress of that 
branch of chemistry should be seriously perturbed by 
the further belief that a professor who is not an 
organic chemist may be appointed to fill the chair 
falling vacant by Prof. H. Hobinson’s transfer to 

No. 3154, VoL. 125] / 


Oxford. A letter recently addressed by the secretary 
of the Association of British Chemical Manufacturers 
to the Provost of University College expresses concern 
at the effect of such a policy on chemical industry, 
pointing out that intensive and continuous investiga- 
tions in organic chemistry are essential for maintain- 
ing and improving our industrial position, and that 
any diminution therein of the facilities for instruction 
and research, which present experience shows to be 
still inadequate, may result in our once more becoming 
dej)endeiit on other countries for much that is vital 
to the health and prosperity of the nation. 

We have been informed by the Provost of University 
College, London, that henceforward the two chairs 
will be distinguished simply as the first and second 
chairs of chemistry, and that this must not be regarded 
as in any way affecting the position of organic chem- 
istry in the College ; it only secures to the College the 
freedom to make such recommendations as seem best 
in the interests of the College and of chemical studies 
as a whole. It appears to us that the only reasons 
which would justify a change in the title of a position 
of such influence and standing would be inaccuracy 
of description of existing conditions and intention 
to vary them in the future ; the former alternative 
is inapplicable, and it must therefore be concluded 
that the Provost’s statement envisages the latter. 
This can only mean that the position of organic 
chemistry at University College, London, is indeed 
affected ; it may lose the status which is its due, it 
may lose that support and that momentum which can 
I be fully given only by one of its own disciples, and 
its loss would be felt far beyond the limits of juris- 
diction of the University of London. It may happily 
be, however, that there is no intention of allowing 
organic chemistry to suffer any such disabilities, in 
which case it is difficult to understand why any 
change should ever have been proposed. 

The centenary of the death of Henry Hill Hickman 
was celebrated at a reception held at the Wellcoinej 
Historical Medical Museum on April 2, when Lord 
Dawson of Penn, president of the Royal Society of 
Medicine, gave an interesting address on this English 
pioneer in anaesthesia. Hickman was born on Jan. 
27, 1800, near Ludlow in Shropshire, and qualified as 
a member of the Royal College of Surgeons twenty 
years later. • Like Edward Jenner, he was a general 
practitioner, and during the ten years of his profes- 
sional life practised in the countrjr towns of Ludlow, 
Shiffnal, and Tenbury. At the outset of his career he 
performed a number of experiments on puppies, mice, 
kittens, and rabbits, which he rendered unconscious 
first through partial asphyxiation by the exclusion of 
air, then by inhalation of carbonic acid and later of 
nitrous oxide. During the state of ‘ suspended anima- 
tion as he called it, so obtained, he ])erformed 
incisions, applied ligatures, amjmtated ears and limbs, 
without the animals showing any signs of pain and 
with good surgical results. In 1824 he published, a 
pamphlet entitled “ A Letter on Suspended Anima- 
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tion, Containing Experiments Showing that it may be 
safely employed during Operations on Animals with 
the ihew of ascertaining its Probable Utility in Sur- 
gical Operations on the Human Subject The pam- 
phlet was addressed to T. A. Knight, a fellow of the 
Royal Society, but no reference to it has been found 
in the Transactions, and contemporary evidence shows 
that the method was condemned as unpractical and 
dangerous. Having failed to obtain recognition from 
his own countrymen, Hickman j^aid a visit in 1828 to 
France, where he addressed a memorial to Charles X. 
requesting permission to develop his ideas in French 
medical and surgical schools. The request was referred 
to the Academic de Medecine, where it appears to have 
met with general derision or indifference, although 
the famous surgeon Baron Larrey approved of the 
method and even offered himself for experiment. 
Hickman returned to England a disappointed man, 
and died two years later at the early age of thirty 
years without having brought his work beyond the 
experimental stage. 

XoTHiiSTG more seems to have been heard of Hick- 
man’s work during the seventeen years following his 
death, although during this period inhalation of ether 
and, to a less extent, of nitrous oxide, became an 
exciting fashionable amusement like the cocktail 
parties of to-day. It was not until after the publica- 
tion of the work of Crawford Long, Horace Wells, 
and W. T. Morton in the United States on anaesthesia 
that the valuable achievements of Hickman began to 
receive attention. It is gratifying to learn that 
Hickman’s labours have at last received due recogni- 
tion. On the initiation of the Section of Anaesthetics 
of the Royal Society of Medicine, a fund, which has 
just been closed, was started for the restoration of 
Hicimian’s grave and tombstone in the cemetery of 
Bromfield Church and the election of a memorial 
tablet, the balance being reserved for foimding a 
medal for research and original work in connexion with 
anaesthesia. The tablet, which is the work of Mr. Eric 
Oill, was miveiled in Bromfield Church by Sir St. Clair 
Thomson, a past-president of the Royal Society of 
Medicine, on April 5. A souvenir volume, which was 
presented to those attending the reception at the 
Wellcome Historical Museum on April 2, contains an 
account of Hickman’s work illustrated by contem- 
porary portraits, facsimiles of his letters and other 
relics of him which are now on view in the Museum. 

In tlae.Ti'tnes of April 5 there is an accoimt of an 
experiment made to find out the time required to 
transmit the entire front page of a Californian news- 
paper from San Francisco to Hew York, It was found 
that it could be done in three hours, and the inference 
is drawn that the feat is one of great significance. We 
are told that the transmission was by radio waves of 
short wave-length from a facsimile transmitter and 
that they were received in the laboratory of the 
General Electric Company at Schenectady. The feasi- 
bility of doing this has been known for several years, 
but no evidence is quoted to prove that the given 
transmission is at present a commercial proposition. 
The facsimile transmission of business correspondence 
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by radio is already in established use on the eastern 
side of the Atlantic. A good many problems will have 
to be solved, however, before anyone owming a radio 
receiving set can have his daily new^spaiDer delivered 
to him every morning by merely attaching a recording 
apparatus to the set. It is unfair to inventors to 
publish statements which lead the public to Jump to 
the conclusion that it is only necessary to make slight 
improvements on known methods to increase their 
efficiency enormously. Sometimes, also through the 
Press not understanding the object of an experiment, 
quite erroneous conclusions are drawn. For example, 
when the Marchese Marconi sent a signal from his 
yacht at Genoa to operate a relay which by means of 
local power closed the switches controlling the electric 
lamps lighting the Sydney Exhibition 11,000 miles 
away, the conclusion was drawn that the radio trans- 
I mission of power ‘ in bulk ’ was at last accomplished. 
Although the experiment was noteworthy, it proved 
nothing as to the commercial feasibility of trans- 
mitting powder by radio. 

The last few years have witnessed a remarkable 
revival in polar exploration. Few of the expeditions 
have been on a large scale, most of theun being con- 
fined to one or more summer seasons in the Arctic or 
Antarctic, but they have generally been noted for 
intensive investigation of particular problems. The 
time is thus opportune for the British Polar Exhibi- 
tion, which is to be held in the Central Hall, West- 
minster, on July 2-15 next. The exhibition will 
illustrate the deeds of British explorers from the 
sixteenth to the twentieth century. One section will 
contain a loan collection of relics, historical docu- 
ments, old charts, pictures, maps, paintings, fiags, 
and ship models. Another section will deal with 
modern polar work, including the research into ' 
whales and whaling now being conducted in Antarctic 
waters. A third section will illustrate equipment, 
food, and appliances. In this section various firms 
have promised help. Two evening lectures will be 
given on south polar and north polar exploration 
respectively. A polar booklet is being prepared for 
sale by Dr. H. R. Mill. Any profits that accrue from 
the exhibition will be distributed to societies or 
institutions engaged in geographical research. A 
small committee is undertaking the arrangements, 
and Lieut. -Com. L. C. Bernacchi, Carlton Chambers, 

8 Regent Street, London, S.W.l, is the organising 
director. There is little doubt that the exhibition 
should evoke much interest and have considerable 
educational value in demonstrating the aims of polar 
exploration. 

A MOVEMENT for the encouragement of gliding in 
Great Britain has at last been initiated by the estab- 
lishment of the British Gliding Association, with Air 
Vice-Marshal Sir Sefton Brancker as its first president. 
Generous gifts, both of money and of apparatus, have 
been received from numerous well-wishers of this 
branch of aeronautics. Meanwhile, clubs are being 
started in different parts of the country, and gliding 
looks as if it may become a popular and at the same 
time scientifically valuable sport. We are, indeed. 
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gradually becoming air-minded. In Germany, where 
this movement, owing to restrictions on the use of the 
power unit in machines, is undoubtedly more ad- 
vanced, the Government assists by subsidy on account 
of the aerodynamic information that has become 
available by this new activity. The lecture on “ Ten 
Years Soaring and Gliding in Germany”, by Prof. 
Walter Georgii, delivered before the Royal Aeronauti- 
cal Society and recently noticed in these columns, has 
done much to provide the necessary precise technical 
details for successful development here, and has un- 
doubtedly been largely responsible for the new impetus 
to the movement. The British Gliding Association, 
with its offices at 44a Dover Street, London, W.l, has 
produced the first number of its new Journal, which 
contains much valuable information on the subject. 

Partnebship between science and industry formed 
the theme of Mr. J, Arthur ReavelFs presidential 
address to the Institution of Chemical Engineers de- 
livered on April 4. Scientific investigation, he said, 
has enabled the wool industry to turn out a product 
of higher finish and to utilise low-grade wool and 
waste ; in agriculture it has led to increased yields and 
improved quality ; while in the steel industry the 
discovery of resistant alloys has led to great economies. 
These are examples of the way in which science has 
aided industry, but there is still considerable delay in 
translating the findings of the laboratory into in- 
dustrial practice. To avoid this time lag, Mr. Reavell 
pleaded for the representation of the scientific side of 
industry on boards of directors. It is essential in 
modem industry, he said, that there should be 
scientific men on the boards of companies in whom 
their non-scientifie colleagues have sufficient confi- 
dence to enable decisions on technical questions to be 
taken with less delay. Industry is not entirely to 
blame in this matter, for, in the past, scientific workers 
have largely neglected the financial side of industry. 
This attitude must be changed, for science is now, and 
must be increasingly in the future, a fundamental part 
of industry. At the close of the address, the following 
medals were presented : Moulton Medal, awarded for 
the best paper of the year of a mature character, to 
Mr. H. Hellings, Dr. S. Pexton, and Dr. Chaplin; 
Junior Moulton Medal, awarded for the best paper 
by a graduate or student of the Institution presented 
to the graduates’ and students’ section, to Mr. Harold 
Smith ; Osborne Reynolds Medal, for meritorious 
service for the advancement of the Institution during 
the year, to Prof. J. W. Hinchley, honorary secretary 
of the Institution. It is of interest to note that the 
Moulton awards are made for the first time. 

The Pinal Report of the Departmental Committee 
on Ethyl Petrol has been published by H.M. Stationery 
Office (l5. net). The report emboclies the results of 
investigations extending over eighteen months on the 
prevalence of the occurrence of lead in normal urine; 
in the settled dust of the streets and in garages ; on 
the quantities of lead found in the crank-case oil and 
cylinder deposits of motor vehicles run on ethyl 
petrol ; and on the possible danger to health arising 
from the spillage of ethyl petrol in confined spaces arid 
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from the exhaust gas of motor vehicles run on ethyl 
petrol. The results of these investigations agree with 
those of the experiments carried out in the United 
States of America, and show that the use of ethyl 
petrol as a motor fuel would not increase the pro- 
portion of particulate lead in the air of the streets to 
such an extent as to constitute a risk to the health of 
the community. The results of the investigations 
show also that the risk of injury to health from the 
spillage of ethyl petrol and from the absorption of lead 
tetraethyl through the skin is so small as to be 
negligible. 

The recent appointment by the Prime Minister of 
a committee to report on the desirability of establishing 
one or more national parks in Great Britain gives 
particular interest in an article in GeograqjJiy for March 
in which Dr. Vaughan Cornish takes a general survey 
of the coasts of Great Britain from this point of view. 
He suggests first that the choice of a coast park should 
not lie in Scotland, on account of the short winter 
days, or in eastern England, with its low winter 
temperatures. The south coast has obvious advan- 
tages in climate and accessibility, but owing to the 
development of seaside resorts, it is scarcely possible 
to find a stretch of wild clifi scenery long enough to 
serve the purpose of a park. His suggestions, finally^ 
are that the most suitable sites are in the two penin- 
sulas of Pembroke and Cornwall. In Pembroke he 
points to the stretch of wild coast line between 
Strumble Head and Caldy Island, and in Cornwall 
to the cliff scenery between Cambeak and Trevose 
Head on the north coast and the granite cliffs of the 
Land’s End. In the chosen areas, a mild winter 
climate and relatively long days would enhance the 
value of the scenery and render the parks more 
valuable. 

The best method of eliminating the flue dust 
emitted from power station and factory chimneys, 
is one which is being actively investigated by engin- 
eers at the present time. When coal is burned upon 
a grate, the solids which pass into suspension are 
produced by the mechanical action of the draught 
raising the finet particles of the solid fuel. With 
pulverised fuel, on the other hand, the fuel is burned 
when in the gases of the furnace. In this ease a 
greater percentage of solid matter reaches the chim- 
ney. It was hoped that, as the dust is exceedingly 
fine, it would be carried great distances before it 
reached the ground. Experience has proved that 
this is not the case. In a paper read before the 
Association of Mining Electrical Engineers by J. W. 
Gibson, and published in their Journal iov January 
and February 1930, a good introduction is given to- 
chimney dust problems. Several methods have been 
used in practice to eliminate the dust. One of the 
earliest methods was to reduce the velocity of the 
flue gases so that the dust has time to fall out of 
suspension. Another method is to use an electric 
precipitator, and for light dust concentrations this 
method is probably the best. The method of spray- 
ing the smoke with water, technically known as 
washing, is being actively investigated at the present 
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time. The quantity of water required is large, and 
if the coal contain sulphur the water gets acidulated 
and recirculation increases the acid concentration. 
The water circuit, therefore, has to be designed so 
that it can resist corrosion. In few cases would it 
be permissible to permit the effluent water to flow 
into a stream and the commercial solution of the 
problem of neutralising the acid is not easy. Another 
promising method is to cause the effluent gases to 
rotate so that the dust is thrown out by centrifugal 
action. Successful attempts have been made abroad 
to reduce the ash content of the fuel before it passes 
into the combustion chamber. By combining several 
of these methods, successful results could be obtained. 

At the present time the amount of nitrate obtained 
by the fixation of atmospheric nitrogen in the form 
of ammonia is equal to about half the total world 
consumption. It is highly probable that artificial 
nitrate will replace natural nitrogen products. In the 
Brown Boveri Review for December, a description is 
given of electrical machines which are particularly 
suitable for use in ammonia works and have been 
developed to meet the severe service conditions in this 
industry. The production of ammonia by the high 
pressure process is divided into three distinct opera- 
tions. The first consists in isolating and purifying 
the gases nitrogen and hydrogen. The second con- 
sists in combining those gases in the presence of a 
catalytic agent. This has to be done at the most 
suitable temperature and pressure for the reaction. 
In the third operation the ammonia is concentrated 
and combined with some agent to form the required 
commercial product. Usual products are ammonium 
sulphate, calcium nitrate, and potassium nitrate. In 
the first operation the nitrogen is usually obtained 
from liquid air by fractional distillation at very low 
temperatures. Compressors and pumps are required 
for this process. They are usually driven by 200 kilo- 
watt motors contained in flame-proof enclosures. 
The production of hydrogen by electrolysis of water 
requires a very heavy current consumption, 25,000 
kilowatts sometimes being used. If only three-phase 
current is available, it has to be converted into direct 
current. This is usually done by rotating machinery. 
Brown Boveri and Co., however, manufacture mercury 
arc rectifiers for this purpose having a capacity of 
3000 kilowatts. For the second process they also 
make a steam turbine driven turbo -blower which 
circulates gases at a pressure of 260 kgm. per sq. cm. 

We have received from the director a number of 
the recent issues of the Publications of the Hull 
Museum, dealing, for the most part, with local 
antiquities. Of these, No. 163, ‘‘ Hull Museum Trea- 
sures ” is a reprint of articles by Mr. T. Sheppard, the 
director, which have appeared in the Hull Daily Mail 
diiring the past year. Week by week some speeially 
noteworthy object in the Museum has been exhibited 
in a case apart and has been figured and described in 
the local newspaper. This is a method admirably 
calculated to stimulate local interest in the collections 
which may be commended to curators of other local 
museums. Of more general interest to archaeologists 
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are two Publications, Nos. 162 and 166. Of these, the 
latter contains the speech made by Sir Frederic Cl. 
Kenyon in October last in declaring open the Mortimer 
Collection of Prehistoric Antiquities, while the former 
is the catalogue of the collection. The Mortimer col- 
lection of prehistoric objects, from the barrows of 
East Yorkshire, was made by the two brothers R. and 
J. R. Mortimer, corn merchants, of Driffield, in the 
last century. Being first in the field, they were for- 
tunate in being able to induce farm labourers to 
scour the country in search of relics. Prizes were 
offered for the greatest quantity of implements founds 
one of these being a free trip to the Leeds Exhibition 
of 1868. Later, the brothers devoted themselves to 
opening up the barrows of East Yorkshire. They 
brought together a remarkable collection of pre- 
historic, Roman, and Saxon antiquities which was 
described by J. R. Mortimer in his “ Forty Years’ Re- 
searches in British and Anglo-Saxon Burial Moiuids 

After Mr. J. R. Mortimer’s death, Driffield failed 
to retain the collection as he had hoped it would, and 
finally it was purchased for Hull by Col. Gr. H. Clarke 
at the very low price of £1000. The collection is now 
exhibited in the Old Art Gallery in the City Hall as 
“ The Mortimer Collection, the Gift of Col. Clarke 
British archseologists owe a deep debt of gratitude to 
Col. Clarke and to the trustees of the Mortimer estate 
for having kept this important and indeed unique 
collection in England, as it might well have gone to 
the United States at a much higher price. The cata- 
logue describes the collection, item by item, under 
the heading of each site, the mound or grave in each 
case being stated. It is well illustrated ; but it lacks 
a map of the area, and a' plan of each site is much to 
be desired. If the catalogue attains a second edition, 
as a work so valuable to archseologists deserves, these 
defects might be remedied. 

A COPY reached us recently of a paper on “ A 
National Script for India ”, read in May last before 
the East India Association, London, by Dr. A Latifi, 
Ambala>, Effinjab. Dr. Latifi makes it quite clear that, 
in view of the extreme complication of the Arabic 
and Devanagri scripts, Roman is virtually the only 
competitor in the field. Wliat he does not establish 
so unquestionably is that Roman must undergo con- 
siderable adaptation before it meets Indian require- 
ments. His main argument is that Roman script, 
in its unmodified form, leads to such inconvenient 
orthographies as Achchha. This, he suggests, would 
be rendered far better by a script which distinguished 
between the two A sounds, had a single symbol for 
the sound CHH, and used the Arabic teshdid as a mark 
of repetition. In_such a script, the word AchchhA. 
would become a^A. The emendation is certainly 
more concise, but is it really a simplification? The 
proposed new symbol is not an easy one to write, nor 
it is easy to see why Hindustani has more need for 
group sound - symbols than have the European 
languages, which have so far managed to do very 
well without them. If I’epetition of syllables is a 
feature peculiar to Hindustani, then there is a certain 
case for introducing the Arabic contraction, but to 
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dift'erentiate the script any further seems only to be 
increasing the difficulties of communication between 
Indians and Europeans. There is a quite natural 
temptation on the part of reformers to bestow on 
India the benefits of reforms which Europe in her 
iingiiistic conservatism rejects. But it must be 
remembered that a familiar alphabet immensely 
facilitates the learning of a new language, and one 
may well question very seriously whether it is worth 
sacrificing this advantage for the sake of a slightly 
more perfect notational system. 

Refebring to the letter on “ Curling ” by Mr. W. 
H. Macaulay and General G. E. Smith in ETature of 
Mar. 15, p, 408, Mr. Wm. Taylor, of Messrs. Taylor, 
Taylor, and Hobson, Ltd., Stoughton Street Works, 
Leicester, writes suggesting that ‘ borrow ’ is due to 
the difference of friction on the two sides of the cup, 
ill one case the sum and in the other case the differ- 
ence, of rotational and translatory motions being 
involved. This, however, could not produce any 
sensible effect in the first 40 yards of the run of a 
stone ; it would have an effect only quite close to the 
end. Mr. Taylor also suggests that the friction at 
the back edge of the cup cannot be greater than that 
at the front edge ; the standard law of friction on 
ice, however, is that it decreases with increased 
pressure, the thawing due to pressure providing a 
lubricant. The greater friction behind than in front 
is probably partly due to the rim of the cup being 
sharper inside than outside. 

Volume 21 of the Collected R esearches of the National 
Physical Laboratory contains 448 pages devoted to 
21 papers on magnetic and electrical subjects which 
have been wTitten by the staff during the last five years 
and have in nearly all eases been published in the 
proceedings of scientific societies or in the scientific 
or technical periodicals during that period. Seven 
of these deal with the design and accurate testing of 
standard inductances or of standard resistances 
which are to be as free as possible of induction. Many 
of these problems arise in connexion with telephony, 
and radio waves and their propagation furnish the 
subject of nine other papers which deal with the 
polarisation and attenuation of the waves, the de- 
termination of the direction from which they come 
and the errors which night causes in the determina- 
tion. The wireless valve and the piezo -electric quartz 
resonator each get a paper devoted to them, while 
problems of power distribution receive attention in 
papers on the losses in magnetic sheet material and 
in dielectrics respectively. Terrestrial magnetism 
receives consideration in a paper on a coil method of 
determining the vertical component, and precision 
is imparted to the definition of the capacitance of a 
condenser by an investigation of the effect of its 
surroundings. In short, the volume represents 
advances to which the staff may look back with con- 
siderable pride. 

The Huxley Memorial Lecture for 1930 of the 
Impei'ial College of Science and TechnoJogy, South 
Kensington, will be delivered by Prof. Graham Wallas, 
on ‘' Physical and Social Science ”, on Monday, May 5, 
at 5.30 
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At the annual general meeting of the Physical 
Society, held on Mar. 28, the following officers were 
elected for the year 1930-31 : — President : Prof. A. S. 
Eddington ; Hon, Secretaries : Dr. Ezer Griffiths and 
Dr. Allan Ferguson ; Hon. Foreign Secretary : Prof. 
O. W. Richardson ; Hon. Treasurer i Mr, R. S. 
Whipple ; Hon. Librarian : Mr. J. H. Brinkworth. 

Brigadier-General Sir Harold Hartley, fellow 
and tutor of Balliol College, Oxford, and Mr. Alien 
Mawer, Provost of University College, London, have 
been elected members of the Athenseum Club under 
the provisions of Rule II. of the Club, which empowers 
the annual election by the Committee of a certain 
number of persons of distinguished eminence in 
science, literature, the arts, or for public service. 

The following appointments in the Colonial Agri- 
cultural and Forestry Services have recently been 
made : Mr. C. K. Latham, Mr. A. S. Richardson, and 
Mr. A. J. Wakefield, district agricultural officers, to 
be senior agricultural officers, Tanganyika Territory ; 
Mr. R. B. Allnutt, to be district agricultural officer, 
Tanganyika Territory ; Mr. J. R. P. Gent, deputy 
conservator of forests. Gold Coast, to be deputy 
conservator of forests, Nigeria. 

A MEMORIAL service for the late George Alexander 
Gibson, professor of mathematics in the University 
of Glasgow from 1909 until 1927, was held in the 
University Chapel on Friday, April 4. Prof. Gibson, 
whom failing health compelled to retire from his 
academic duties after a long and strenuous period 
of service in the Royal Technical College and the 
University, was greatly respected as an able and 
conscientious teacher, while he also rendered import- 
ant services as an administrator in earlier days in the 
work of reorganisation at the Technical College and 
later on as a member of the University Court. 

The Royal Geographical Society will celebrate its 
centenary in October this year. According to the 
provisional programme recently issued, the celebra- 
tions will begin on Oct. 21 with the opening of the 
Society’s new lecture hall and other new buildings at 
Kensington Gore by his Majesty the King or one of 
the Royal Princes appointed by him. Other events 
will include addresses on the history of the Society, on 
the history of exploration during the last century, and 
on certain other aspects of geography. There will 
be a reception on Oct, 22 and a centenary dinner on 
Oct. 23. A detailed programme will be issued to 
fellows later. 

An important auction sale of botanical books and 
books of travel will take place on Monday and Tuesday 
next, April 14 and 15, when Messrs. Christie, Manson, 
and Woods will offer at 8 King Street, St. James’s, 
S.W.l, the library formed by Samuel Rudge, and his 
nephew, Edward Rudge, author of “ Piantarum 
Guianse Rariorum, 1805-7”, contaming many rare 
works. 

In the “ Report on the Health of the Army for the 
Year 1928 ” (London : H.M. Stationery Office. Price, 
5^. net), recently issued, Lieut. -General Fawcus 
states that the year under review was the healthiest 
since the War, the admission ratio having fallen to 
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426-2 per 1000 of the strength, or 11*5 per 1000 below 
that of 1913. The invaliding and constantly sick 
ratios also show a reduction, although both are some- 
what higher than in 1913. Among the men, the four 
chief causes of admission to hospital are venereal 
diseases (7213), malaria (6550), inflammation of 
tonsils (6110), and inflammation of areolar tissues 
(5465). The enteric fevers contributed only 42 cases, 
a remarkable record. 

VoL, 1, consisting of six numbers, and No. 1 of 
voL 2 of the Technical Instrument Bulletin, a journal 
devoted to optical and allied instruments as applied 
to industry and research, and issued in collaboration 
with the Emil Busch Optical Co., have now appeared. 
Several of the articles have dealt with photography 
and photographic apparatus ; among others may be 
mentioned contributions on choice of magnification 
in microscopy by Prof. Hauser, on optical instru- 
ments for testing works materials by H. Ehlert, on 
instantaneous photography of living micro-organisms 
by A. G. Frewin, on the meaning of apperture by 
Dr. Hans Schulz, on microscopical examination of 
glass by Dr. L. Springer, and on the magnifying 
spectacle by O. Heinemann. Copies of the journal 
will be sent on application to the editor, A. G. Frewin 
Diamond House, Hatton Garden, E.C.l. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned Two 
technical assistants, chemists, at the Royal Arsenal, 
Woolwich — The Chief Superintendent of Ordnance 
Factoiies, Royal Arsenal, Woolwich, S.E. 18 (April 
14). An organiser of agricultural education for the 


Administrative County of West Suffolk — The Secre- 
tary of the West Suffolk Agricultural Committee, Shire 
Hall, Bury St. Edmunds (April 19). A demonstrator 
in biology at Guy’s Hospital Medical School— The 
Dean, Guy’s Hospital Medical School, London 
Bridge, S.E.i (April 22). A research assistant in the 
mechanical engineering dex)artment of the University 
of Sheffield — The Registrar, The University, Sheffield 
(April 23). A temporary sanitary inspector for the 
Royal Borough of Kensington — The Medical Officer 
of Health, Town Hall, Kensington, W.8 (April 26). 
A lecturer in engineering at the Sunderland Technical 
College — The Chief Education Officer, 1 5 J ohn Street, 
Sunderland (May 5). An assistant indexer for work 
in connexion with the forthcoming collective index 
at the Bureau of Chemical Abstracts — The Secretary, 
Bureau of Chemical Abstracts, Central House, Fins- 
bury Square, E.C.2 (May 9). Lecturers in pure 
mathematics and in geography at the L.C.C. Shore- 
ditch Technical Institute — The Education Officer 
(H2/1), Tlie County Hall, Westminster Bridge, S.E.I 
(May 10). A lecturer in the Department of Phonetics 
at the School of Oriental Studies — The Director, School 
of Oriental Studies, Finsbury Circus, E.C.2 (May 15). 
Part-time lecturers in Siamese and Tibetan, respect- 
ively, at the School of Oriental Studies — The Director, 
School of Oriental Studies, Finsbury Circus, E.C.l 
(June 14). A science master, chief subject chemistry, 
at Bishop’s Stortford College — The Head Master, 
Bishop’s Stortford College, Herts. A public analyst 
for the purposes of the Food and Drugs (Adulteration) 
Act, 1928, for the county of Southampton — ^The 
Clerk of the County Council, The Castle, Winchester. 


Our Astronomical Column. 


A New Trojan Minor Planet. — Circular 294 of the 
Astronomisches Recheninstitut contains an annoxmce- 
ment by Dr. G. Stracke that he has discovered a seventh 
Trojan planet. It was foxmd by K. Reinmuth, 
assistant at Konigstuhl Observatory, on Jan. 27, and 
observed by him again on Feb. 19 and 24 ; Dr. Stracke 
deduced the orbit from these three places, and finds the 
mean daily motion to be 297*852", almost exactly that 
of Jupiter. Both i and (f> are moderate, being 3° 9' and 
8° 42^ respectively, so the oscillations from the equi- 
lateral position will not be so large as in some cases. 
It makes a fifth member of the group of Trojans the 
longitude of which is 60° greater than that of Jupiter, 
while there are only two on the other side of Jupiter. 

The New Planet.- — ^A circular from the Lowell 
Observatory, dated Mar. 13, combined with several 
numbers of the Daily Science News Bulletin, issued 
by Science Service of Washington, D.C., give details 
of the discovery. The Lawrence Lowell ph^otographic 
telescope was devoted to the search for the body, 
the existence of which was predicted by the late 
Prof. Percival Lovell. The work was placed in the 
hands of Mr. Clyde W. Tombaugh, a young assistant 
who joined the Observatory staff in January 1929. 
He systematically surveyed the ecliptic zone, and had 
nearly half Completed the circle when on Jan. 21 last 
he detected the new orb in the vicinity of Delta 
Geminorum. The discoyery was confirmed by plates 
taken on Jan. 23 and Jan. 29, and since Feb. 19 the 
planet has been regularly followed. Examination in 
the 24-inch refractor failed to show a definite disc ; 
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comparison of the visual with the photographic 
magnitudes shows that its light is yellower than that 
of Uranus or Neptune. 

Circular No. 7D of the Societe Astronomique de 
France reports that M. F. Baldet observed the planet 
visually with the 3 3 -inch refractor at Meudon on 
Mar. 20, 27, and 28 ; he satisfied himself that the 
angular diameter did not exceed 0*2", which corre- 
sponds to 4000 miles at a distance of 45 units. He 
makes the erroneous statement that a body of 
diameter 1500 kilometres and albedo 0*15 would 
appear of magnitude 15 at distance 45. This error 
of taking the light as varying as the inverse square 
of the distance, instead of the inverse fourth power, 
since the distances from both sun and earth have 
to be considered, has been common. 

The Ilhistrated London News of April 5 contains 
excellent reproductions of five photographs of the 
planet, taken at Flagstaff, Yerkes, Neubabelsberg, 
Merate (Milan), and Oxford (Radcliffe). The Flag- 
staff photograph is undated, but was probably taken 
early on Mar. 2 (U.T.). Measures on the photograph 
give the following position for the planet for the 
equinox of 1930*0 : R.A. 16«i 13s*72, N.Decl. 22° 
5' 18*3". It was then 17® east of 5 Geminorum, which 
it passed about Mar. 8. It is now again approaching 
the star, but owing to its northward motion it will 
clear it on the north side on its return journey. The 
inclination of its orbit to the ecliptic appears to be 
about 14°, which helps to explain why it was not 
picked up sooner, as twenty years ago it was several 
degrees south of the ecliptic. 
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Research Items. 


Gipsy Exorcism. — In Pt. 3, Vol. 8 of the Journal of 
the Gipsy -lore Society, Ser. 3, Mr. Engelbert Wittich 
describes some of the fraudulent tricks practised by 
German gipsies, and includes among them two forms 
of exorcism — digno dorgaben (‘ little exorcism ’) and 
baro dorgaben (‘ big exorcism ’). By ‘ little exorcism ’ 
is meant the curing of illness, but ‘ big exorcism ’ is 
the expulsion or exorcism of an evil spirit which is 
bringing misfortune to the house. The practice of 
‘ little exorcism ’ for illness is usually left to a female 
gipsy. The patient is given three chestnuts, of which 
one has previously been bored with a red hot needle. 
These ‘ magic ’ chestnuts are said to have been 
obtained from a ‘ holy tree ’ in India, and must be worn 
by the patient next the skin for three days and three 
nights. If at the end of that time they are split open 
in the presence of the gipsy, and one of them is found 
to have a black stain in the middle, this is a bad sign 
portending death. This fate can only be averted by 
the payment of a sum of money which the gipsy 
spends on obtaining magic herbs and potions. ' Big 
exorcism ’ comes into operation on the indication of 
the presence of an evil spirit by a snake’s skin, the 
heart of a bat still fresh, or a hedgehog’s foot with the 
bones arranged to resemble a child’s Hand, being 
found when the householder is digging in his garden. 
The evil spirit must be made gamlo (kindly). Holy 
water must be obtained at considerable expense from 
a holy spring in India, known only to a limited number 
of the gipsy’s people. The whole place is then 
sprinkled with the water, and digging is undertaken in 
the garden to see if the spirit is appeased. If, as is 
usual, another sign of misfortune appears, the baro rom 
or ‘ big man that is, the wizard, or the baro tschuwl, 
the ‘ great woman ’ or witch, is called in. He comes 
with great solemnity, accompanied by some sign, the 
cattle become restless, spirit candles burn with a blue 
flame in the garden, etc. After an incantation — 
“ Bind the straw, hang the straw, give the horses 
water ” — the gipsy finds in one of a plate of hard 
boiled eggs over which he has repeated his incantation 
three times a curiously coiled horse hair, a presage of 
evil. The ancestors of the victim have incurred the 
wrath of Heaven by a serious crime. A large sum of 
money is bxuied in the garden with three hens’ heads. 
This ultimately is found to have been changed into a 
root curiously formed, which must be carefully tended 
for years until prosperity returns. 

Rapid Changes in Mammals caused by Climate. — 
It is seldom that the process of change of characters 
comes under observation, but the history of the ac- 
climatisation of four difierent species of marsupials 
seems to offer a case in point. About 1870, the late 
Sir George Gray introduced several species of wallabies 
from Australia to Kawau Island, near Auckland, New 
Zealand. A. S. La Souef now records that the inter- 
vening sixty years have impressed themselves in 
quite a definite way upon the fur of the wallabies 
{Australian Zoologist, voL 6 , p. Ill ; 1930). In three 
species the same change is noted, that the fur is 
softer, more silky, and longer, and that while the 
colouring is darker the markings are more pronoimced. 
In only one of four species of wallabies examined 
was there no alteration from the normal Australian 
type. The likelihood that the change is a result of 
environment is strengthened by the similarity of 
change shown by opossums which also have been 
introduced into New Zealand. In these also the fur 
is found to be longer, more silky, and less dense, and 
the alteration in character is so marked that, accord- 
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ing to the author, one has no difficulty in distinguish- 
ing New Zealand opossum pelts from among thousands 
that may be offered in a sale-room. 

Food-storing by Californian Woodpeckers. — The well- 
known studies of the acorn-storing habit of the 
California woodpecker {Balanosphyra formiscivora), to 
which Prof. W. E. Ritter has devoted many years, 
have been pushed to a new stage by the author 
(Quart. Rev. Biol., vol. 4, p. 453 ; 1929) in his attempt 
to estimate the functional or evolutionary value of 
the habit to the birds themselves. By various means 
he has tried to test the survival value of acorn- 
storing, and his strong conclusion is that, although 
the habit shows sharp limitations to its adaptiveness, 
it nevertheless is distinctly to the advantage of the 
California woodpecker. For example, a rough census 
of the numbers of this species in various districts 
shows that it exceeds its nearest competitors, the 
flicker and the Lewis woodpecker, in a proiJortion 
varying from three to one to five to one. These 
others do not store food, and Ritter argues that food- 
storing, by making the California woodpecker less 
dependent on local environmental conditions during 
severe weather, has reduced the rate of mortality 
and increased the numbers of birds. Close study of 
the storing habit shows that it is no general activity 
but conforms minutely to varying external conditions, 
in fitting storage holes for acorns of different sizes, 
in selecting nuts of convenient size for handling, and 
in several other respects, all of which are intrinsic 
evidences of the adaptiveness of the activities. On 
the other hand, maladaptations are manifest in the 
occasional storing of objects which cannot be used as 
food, in the storing of food where it cannot be re- 
covered, and in the making of storing holes which 
are never used at all. 

Nematode Infection of a Young Dolphin. — In an 
interesting address to the Quekett Microscopical Club, 
published in the Club’s journal of December last, on 
the life-histories of some nematodes. Dr. H. A. Baylis 
refers to the group of related genera and species of 
nematode worms which occur only in whales, por- 
poises, and dolphins and are usually found in the 
bronchi, the air -containing cavities in the head, or in 
the blood vessels. Each species of worm seems to be 
strictly confined to one or two kinds of host, and in 
some species of Cetacea practically every individual 
appears to be infected. Dr. Baylis records a heavy 
infection of adult worms in a dolphin so young that 
its stomach was still full of its mother’s milk, and 
points out that if the larvae of the worm were dis- 
charged into the sea they would be unlikely to reach 
the proper host again. He therefore suggests that 
pre-natal infestation occurs, the worms bemg regularly 
handed on from mother to offspring. As the worms are 
viviparous this would be possible, for larvae would 
probably always be available so long as adult worms 
were present. 

Nitrogen Fixation by Bacteria.-— The question as to 
whether or not the nodule bacteria of leguminous 
plants can fix atmospheric nitrogen independently 
of their host has always been a vexed one, the results 
previously obtained by a large niunber of workers 
being decidedly conflicting. It is, therefore, of 
particular interest that three papers have recently 
appeared on this subject within a few" wrecks of each 
other by independent workers, all of which are 
unanimous in their conclusion that no fixation of 
nitrogen occurs apart from the host plant. F. E. 
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Allison (Jotir. Agr. Res,, 39, p. 893), working with 
31 strains of legume -nodule bacteria, grown in a 
large number of media, under a variety of conditions, 
lias obtained consistently negative results. His con- 
clusions were based on nearly a thousand analyses 
determined by the Kjeldahl method. E. W. Hopkins 
(Soil Science, 28, p. 433) gives a useful tabulated 
summary of all previous investigations, results and 
w^orking conditions. He also obtained no evidence 
of nitrogen fixation from any of the five hundred 
analyses carried out with the Davisson-Parsons 
method. M. E. Lohnis (Soil Science, 29, p. 37) has 
also obtained a negative answer to the question, 
employing in some experiments the Gunning-Arnold 
and in others the ter Meulen micro -method for the 
nitrogen determinations. It would seem particu- 
larly convincing that all three workers have secured 
similar results although each used entirely different 
methods. 

Ionised Layers in the Upper Atmosphere. — ^A report 
on part of the work of the Peterborough Radio 
Research Station of the Department of Scientific and 
Industrial Research has been published by Prof. E. V. 
Appleton in the March number of the Proceedings of 
the Royal Society. In this paper, attention has been 
mainly directed to variations in the equivalent height 
of the layers of ions responsible for the reflection of the 
waves used in wireless transmission, as studied by the 
interference fringes formed at Peterborough between 
waves coming directly from Teddington, Bournemouth, 
or Birmingham, and those coming by way of the 
upper air. It seems now to be highly probable that 
the reflecting stratum is really multiple ; the secondary 
maxima and minima which sometimes accompany 
and occasionally replace completely the main fringes 
have properties which are difficult to reconcile with the 
view that they always arise through multiple reflection 
between a single layer and the ground, but are readily 
accounted for in terms of a second layer at a height 
of approximately twice that of the main 100 km. layer. 
The properties of at least the 100 km. layer are, how- 
ever, in common with most atmospheric phenomena, 
somewhat erratic, for occasionally it will remain at 
about the same height during the observations, instead 
of rising as it usually does to some 125 km. at the hour 
before sunrise. The theory that a solar radiation is 
responsible for the production of the ions fits in well 
with most of the observations, but much still remains 
to be found out about the details of its action, and the 
nature of the ions. Two further papers are to appear, 
on simultaneous reception at different stations, and 
the results obtained with waves shorter than those 
made use of for the work described in the present 
paper. 

Electric Power Stations in Japan.^ — In a paper read 
at the World Power Conference in Japan, an abstract 
of which appeared in Engineering of Jan. 31, S. 
Fukumaka discussed the Joint operation of steam and 
hydroelectric power stations in Japan. Since 1922 
electricity supply has increased very rapidly and 
increasing use has been made of water power. The 
steam stations are now mainly used to supplement the 
water power plants at times when the load is very 
heavy. This reduces the cost of the energy supplied 
to a minimum and conserves fuel. Fukumaka divides 
the power from hydraulic plants into two parts. The 
first is the power capacity based on the minimum 
flow throughout the year, and this power, which he 
calls primary, is continually utilised. The second part 
consists of the excess power that can be generated 
during the rainy season. This part can be considered 
primary if it can be supplemented when necessary by 
steam plant. In order to obtain the best results, the 
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economical problems need modification for each case. 
The total electrical supply in Japan now exceeds 
three million kilowatts. The peak of the seasonable 
load, however, occurs in winter when the water power 
available is least. The steam plant which has to be 
installed to meet this shortage must be cheap. It 
must be capable of meeting large fluctuations and 
the time necessary for starting it must be small. In 
addition, the operating staff must be small and the 
stand-by charges a minimum. These requirements 
are influencing the design of all the new stations, with 
the result that the use of pulverised fuel is becoming 
general. 

Extinction of Methane Flames by Water Vapour.— 
Some interesting experiments on the effect of water 
vapour on the limits of inflammability of methane in 
air, which supplement those made in 1926 with carbon 
dioxide, nitrogen, argon, and helium, are described 
in the February number of the J ournal of the Chemical 
Society by Coward and Gleadall. The extinctive 
action of five of the six diluent gases runs in the order 
of their molecular heat capacities. Helium has an 
exceptionally high extinctive effect, ascribed to its 
abnormally high thermal conductivity. Other factors 
have very little influence : carbon tetrachloride, 
although it undergoes extensive reaction in the flame 
of a methane -air mixture, falls into line with the other 
diluent gases. 

Passive Copper. — The results of some measurements 
of the adhesion of ‘ passive ’ copper are given by M. 
Nottage in a paper in the March number of the Pro- 
ceedings of the Royal Society. The copper w^as made 
passive by first boiling in absolute alcohol, and then 
plunging whilst still hot into dilute nitric acid. Ex- 
periments with ordinary copper and steel showed that 
passive copper adhered very strongly to a similar 
surface, the value of the adhesion with palmitic acid 
lubrication being 21,000 gm. per sq. cm., whereas 
ordinary copper has an adhesion of 14,200 gm. per 
sq. cm. against itself. The passive copper had a 
I imiform reddish tinge, quite unlike the patchy appear- 
ance of the usual tarnished surface, and was presumed 
to be coated with a very thin layer of cuprous oxide, 
which possessed considerable permanency, persisting 
for example on rubbing with fine magnesia powder 
on silk, and on exposure to impure damp air. The 
results of the adhesion determinations are taken to 
indicate that the surface film produces a decided 
increase in the intensity of the attraction field. 

Oxidation of Acetaldehyde. — ^Although it is known 
that, in the oxidation of benzaldehyde by oxygen, 
peroxides are formed, there was no information as 
to the course of the oxidation of acetaldehyde, Liebig 
in 1835 having observed that it absorbs oxygen at the 
ordinary temperature, giving, according to him, acetic 
acid. In the February number of the Journal of the 
Chemical Society, Bowen and Tietz have shown that 
a peroxide of acetaldehyde is quantitatively formed, 
that it is a moderately stable substance, and that it is 
produced thermally as well as photochemically when 
liquid acetaldehyde is shaken with ozygen. There 
are two possible peroxides, namely, peracetic acid, 
CHg . CO . O , OH and diacetyl peroxide, CHg . CO . 
0.0. CO . CHg, both of which have been prepared 
in other ways. The photochemical reaction is 
essentially the same throughout the ultra-violet 
absorption band of acetaldehyde, and the rate is pro- 
portional to the square root of the light intensity. 
The formation of diacetyl peroxide occurs in the 
gaseous, liquid or dissolved states, but it is probably 
produced by secondary reaction of peracetic acid, 
which is assumed to be the first product in a chain 
reaction. 
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The Viscosity of Liquids. 


4MONG the properties of liquids the viscosity is 
probably the one the investigation of which has 
suffered most from lack of any accepted theory, however 
crude and approximate, to guide it. A great body of more 
or less careful observations exist, but it has furnished 
remarkably little information as to the nature of the 
liquid state. The new technique of X-rays, the Raman 
effect, and the depolarisation of light may do much to 
elucidate the structure of liquids, but the older and 
grosser property of viscosity must be at least as perti- 
nent. Recently, a letter of mine published in Nature 
of Mar. 1 upon the subject of liquid viscosity called 
forth a number of letters, and seemed to make it 
advisable to say a little more of a theory which, little 
elaborated as it is, offers a picture which may prove 
helpful. The conception of a transitory and fluctuating 
* crystallisation ’ of a liquid seems to fit in with other 
observations. I am far from being satisfied with the 
theory as it stands: my hopes go no further than that 
the facts cited in my present letter may suggest to 
some that there is a germ of truth in the point of view 
put forward. At any rate, I intend to make some 
measurements myself of the temperature coefficient 
of liquid viscosity, in the hope that they may throw 
some light on the old problem as to the force exerted 
on a single molecule by the molecules in its immediate 
neighbourhood, within the Lorentz sphere. 


The letter of Prof. x4.ndrade in Nature of Mar. 1 
raises the interesting question as to the reason for 
the decrease in viscosity of a liquid with rise of 
temperature. This seems to be closely connected with 
the similar decrease in the frictional resistance due to 
the motion of solid bodies through liquids. I have 
been lately carrying out some experiments on this 
latter subject as follows. 

Two rings of thin sheet-brass were cut off a drawn 
brass telescope tube about 2 inches in diameter. One 
ring was 1 inch deep and the other 0*25 inch deep. 
These rings could be suspended one at a time by four 
very fine wires with their axes vertical from the 
bottom of a cyiindric inertia mass, which last was 
hung by a single steel torsion wire. The arrange- 
ment was such that the thin rings could be set os- 
cillating in a liquid successively, with the rings 
totally immersed in it, but the inertia mass not 
immersed. The object of using rings of different 
depths was to eliminate any energy loss due to wave 
or eddy current making due to the fine suspending 
wires or edges of the rings. The measurement con- 
sisted in displacing the suspended mass through a 
certain angle, say 120°, and then noting the time 
required for this angle of maximum displacement to 
be reduced to 60° for the two rings. This gives by 
diflerence a measure of the frictional resistance per 
unit of surface. If the frictional resistance were 
exactly proportional to the velocity then the difler- 
ential equation for the motion would be 

where 1 is the moment of inertia of the oscillating 
mass and O the coefficient of restoration and ^ the 
angle of displacement. If is the time required to 
decrease the initial amplitude of displacement to half 
its value, then it is easy to show that = 
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On making the measurements in tap water at 
various temperatures the following results were found : 

15° C. = 19*75 60° C. i?' = 10*l 

• 30° 15*2 70° 10*7 

50° 12*1 80° 10*6 

It is seen that a rise of temperature of the water 
from 15° C. to 80° C. reduces the frictional coefficient 
JR to about half its value. 

This method is sufficiently sensitive to show the 
difference between fresh water and sea water at the 
same temperature. 

If we ask the reasons for it the following suggest 
themselves. The cause of friction between a solid and 
a liquid may be regarded as of the same nature as 
the reason for the coherence of molecules together to 
form either a solid or a liquid. In view of the assumed 
electric structure of atoms, this coherence must be 
regarded as due to electrical attractions between 
atoms or molecules. Rise of temperature ionises or 
dissociates molecules into ions or atoms and promotes 
mobility of these with respect to the mass of the 
liquid. Hence follows a reduction of the force re- 
quired to shear a liquid surface along a solid. 

Experiments made with paraffin oil (Royal Day- 
light) showed that, although this liquid seems more 
limpid than water, the coefficient of frictional resist- 
ance with the brass rings was considerably greater. 
The oil is, however, a good dielectric and therefore 
not ionised so much as tap water at the same tem- 
perature. The practical result is that if the sea had 
an average temperature of 80° C. instead of about 
15° C., ships would require less power to drive them 
through the water than at present. I am continuing 
these experiments as time permits. 

Ambrose Fleming. 

Manor Road, Sidmouth, 

Mar. 1. 


I HAVE read with great interest Prof. Andrade’s 
letter in Nature of Mar. 1, dealing with the tempera- 
ture variation of the viscosity of liquids. The theo- 
retical side of this question has admittedly been 
curiously neglected with perhaps one or two excep- 
tions, of which one of the earliest was Maxwell. 
Considering, however, how generally the idea of a 
time of relaxation has entered into modern molecular 
theory, particularly in relation to liquids, it is more 
than probable that Maxwell’s original conception of 
the viscosity process will receive an elaborated physical 
interpretation. 

In view of this fact I should like to mention a 
formula connecting the viscosity and temperature in 
liquids which I have had occasion to examine in a 
paper which has been communicated elsewhere, and 
which may be built up from Maxwell’s fundamental 
definition of liquid viscosity. This formula 

holds for a number of liquids over a wide tempera- 
ture range, which liquids include both normal and 
associating liquids. The accompanying table shows 
two examples.^ The formula has admittedly three 
constants but is^similar to that of Prof. Andrade 
in that it contains an exponential function. From 
general molecular theory and in view of the direct 
relation between viscosity and vapour pressure, it 
is probable that an exponential form of equation 
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for viscosity and temperature will prove to be the 
most satisfactory. In this comiexion a comparison 
of the derivations of J. S. Dunn’s equation (Trans, 


’ Temp. 

J.= 

AVater, 

6 = 

1-522. 

- 0-003822. 
243 

II II 11 

S 

J 

0 

0 

= ri 28 . 

= - 0-002399. 

= 190. 

)7 obs. 

■q calc. 

7 } obs. 

7 ? calc. 

0° C, 

0-01792 

0-01787 

0-007060 

0-007060 

10 

01308 

01289 

006159 

006152 

20 

01005 

00996 

005419 

005423 

30 

00801 

00797 

004828 

004826 

40 

00656 

00657 

004328 

004328 

^ 50 

00549 

00554 

003907 

003908 

60 

00469 

00474 

003551 

003548 

70 

00406 

00410 

003241 

003238 

^ 80 

00357 

00359 

002971 

002967 

90 

00317 

00317 

002730 

002730 

100 

00284, 

00281 

002520 

002519 

110 


— 

002335 

002332 

120 

— 

— 

002160 

002165 


The values for ri obs. for water are those of Bingham and Jackson, 
for octane those of Thorpe and Bodger. 


Farad. Soc., 22, pp. 401-405; 1926) l/o? 
based on kinetic theory considerations and rj —Ae^l^ 
put forward by Prof. Andrade should be of great 
interest. 

E. W. Madge. 

46 Crowther Road, 

Stockland Green, 

Erdington, Birmingham. 


(Natube, Mar. 1, p. 309) have been calculated for a 
somewhat viscous oil from the viscosity values at 
35° C. and 80° C., and the agreement between the ob- 
served results and those calculated from the two 
formulae sliowm in the accompanying table. 

One naturally expects to be able to obtain closer 
agreement between observed and calculated results 
with a formula containing three constants than with 
one containing two, but in this connexion a further 
interesting fact was observed. It was found that the 
value of G obtained from eight oils of widely vary- 
ing viscosities could be expressed with considerable 
accuracy by the formula 

C=ad^ 

where a and d are constants which are independent 
of the nature of the oil and the approximate values 
of which were 1-5 x 10"® and 400 respectively. Thus 
Slotte’s formula also becomes one in which there are 
only two constants the values of which are dependent 
on the nature of the liquid. On examining the values 
of G and n obtained for other liquids it was found that, 
with the exception of the alcohols, they were con- 
nected by a similar relationship, the values of a and d 
dihering but slightly from those obtained for the 
mineral oils. This empirical relationship was not 
published, and it was thought that the results might 
be of some interest when considering the theoretfcal 
aspects of the problem. 

D. H. Black. 

International Telephone and Telegraph 
Laboratories, Incorporated, 

The Hyde, Hendon. 


A satisfactoby explanation of the decrease of 
liquid viscosity with temperature has long been 
required, and Prof. Andrade’s theoretical treatment 
of the subject will be awaited wdth interest. His 
simple formula connecting viscosity and temperature 
appears to give good agreement for certain liquids, 
but I should like to point out that it does not give such 
good agreement when applied to measurements on 
some mineral oils, as does a formula due to Slotte. 
The measurements were taken several years ago and 
in attempting to find an empirical relationship be- 
tween the viscosity and the temperature, I obtained, 
quite independently, a formula which was identical 


Temp. 

7} calc. (Andr.). 

77 obs. 

7 j calc. (Slotte). 

20 

12-36 

15*20 

15*46 

25 

9-03 

10*15 

10*19 

30 

6*67 

7*04 

6*99 

35 

4-97 

4*97 

4*93 

40 

3-75 

3*58 

3*58 

45 

2-85 

2*67 

2*66 

50 

2*18 

2*00 

2-01 

55 

1*685 

1*550 

1*558 

60 

1*313 

1*232 

1*217 

65 

1*028 

0*965 

0*966 

70 

0*813 

0*780 

0*777 

75 

0-646 

0*633 

0*636 

80 

0*517 

0*517 

0*522 

85 

0*417 

0*432 

0*435 

90 

0*337 

0*362 

0*363 

95 

0*275 

0*306 

0*305 


with that due to Slotte and adopted by Thorpe and 
Rodger as best representing their experimental results. 
This formula is usually written in the form 


. c '' 

. n = - — -n , ■ ■ ■ 

t A- a 

wdiere ^ is the viscosity, t the temperature in °C., and 
(7, a and n constants depending on the liquid used. 
The constants A and 5 in Prof. Andrade’s formula 

Ho. 3154, Voh. 125], : 


In a recent issue of Hatube (Mar. 1, p. 309) Prof. 
Andrade publishes the following formula, 07 
for the coefficient of viscosity of liquids as a function 
of the temperature T, which he shows to be in ex- 
cellent agreement with the experimental data. How 
I wdsh to point out that a practically equivalent 
formula, namely, 77 :=zGTeU/hT^ was given by me more 
than four years ago in a paper on the heat motion of 
solid and liquid bodies (Zeit.f. Fhys., 35, p. 664-667 ; 
1926). Since this has obviously remained unnoticed, 
it may be w^ell to state briefly tlie fundamental con- 
ception on the heat motion of liquids upon which the 
above formula is based. 

The ‘ crawling ’ of the particles of the liquid is 
considered as a combination of oscillations about a 
(temporary) position of equilibrium and of a jerky 
displacement of this position from time to time. The 
average number of oscillations performed about the 
same equilibrimn position is equal to where 

is the energy required to tear the particle out of it. 
An elementary displacement of the equilibrium posi- 
tion is consequently achieved in a time r 
being the period of the oscillations, which corresponds 


to a ‘ crawling ’ velocity v — VilcT^ where 5, the 

r Tq 

average range of this displacement, is of the order of 
the mean distance between neighbouring particles. 


and to a diffusion coefficient D - 




UjlcT^ How 


the latter is comiected with the friction coefficient 
/( = ratio of force to the mean velocity which is due 
to it) by Einstein’s formula Df = kT. If, on the other 
hand, we regard the particle as a small sphere of 
radius a = d then we have by Stokes’s formula / = Qwav* 


Hence 


27ra8^' 


fiUjlcT which is the above formula with 


27ra6^'‘ 
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Putting here sec. and a = 5 = 10"® cm.: 

one gets for G or Andrade’s coefficient A -CT values 
of the correct order of magnitude. 

J. Fbenkel. 

Physico -Technical R5ntgen Institute, 

Leningrad, Mar. 8. 


I AM naturally gratified at the interest which my 
brief letter on liquid viscosity, published in NATtriiE 
of Mar. 1, seems to have aroused. In view of the corre- 
spondence which has ensued I should like first to indi- 
cate briefly the theoretical considerations, mentioned 
in passing in my former letter, which lead me to the 
formula ; secondly, to refer to the general 

directions in which I look for experimental confirma- 


tion ; and thirdly, to discuss some of the points raised 
by the correspondence. 

The method by which I arrive at the formula is by 
taking two layers of molecules, parallel to the direc- 
tion of motion of the liquid and considering the trans- 
fer of momentum between them. In the case of a gas, 
Maxw^ell showed how the viscosity can be derived by 
considering this momentum as being communicated 
by molecules transferring themselves bodily through 
a distance large compared to their own sizes, from one 
layer to the other. But both the non-fulfilment of 
the conditions postulated in Maxwell’s treatment, and 
the fact that while gas viscosity goes up with tempera- 
ture liquid viscosity goes down, show that some radi- 
cally different picture is needed for liquids. I suppose 
that momentum is transferred from layer to layer by 
a temporary union of molecules in contiguous layers, 
the duration of this union not exceeding the very brief 
time required for the molecules to acquire a common 
velocity of translation. The union takes place under 
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the action of the residual field of the molecules, which 
suffices to bind them permanently in the solid state^ 
but is overcome by the energy of motion in the liquid 
state. General considerations suffice to show that the 
greater the temperature agitation the smaller the prob- 
ability that the residual field of fixed average strength 
will result in temporary union for a given molecule.. 
The viscosity of a liquid, therefore, decreases with 
rise in temperature until finally the energy of motion 
overcomes the molecular field and the liquid boils. 
The general picture is one of the liquid ‘ crystallising ’ 
temporarily in minute patches : at the temperature 
of solidification the crystallisation becomes general 
and permaneiit, afc the boiling point it must be 
very small. 

To obtain the quantitative law more precise as- 
sumptions are necessary. 
We can suppose that 
the temporary combina-' 
tion represents the posi- 
tion of minimum poten- 
tial energy of the mole- 
cule with respect to the 
local field. Just as in 
Langevin’s theory of 
magnetism the tendency 
of the molecules to set, 
with respect to an 
external field, in the posi- 
tion of minimum poten- 
tial energy, with axes 
parallel to the field, is 
opposed by the thermal 
agitation, so here too the 
tendency of two mole- 
cules to combine is op- 
posed by the thermal 
agitation. The simplest 
application of Boltz- 
mann’s formula leads to 
the viscosity formula 
given ill my former 
letter. In this formula 
the constant h is, of 
course, of the form - Ejk^ 
where E is the energy, 
numerically negative, of 
juxtaposition, k the 
Boltzmann constant. 
The constant A contains 
as factors 

■where M is the mole- 
cular -weight, p the 
density. The formula 
virtually assumes that the munber of impacts is 
independent of the temperature, the effect of the 
increased velocity being opposed by certain factors, 
such as the expansion. It is probable that A 
depends slightly on the temperature, and I am now 
trying to elaborate this point, but comparison with 
the recorded data sho-ws that A may be taken as a 
constant to a fii’st approximation. 

It is my belief that the constant 5, expressing in 
some way the strength of the intermoiecular field, will 
prove of great importance for the theory of liquids, 
and will take its place alongside the surface tension. 
The constant b can be accurately determined from the 
variation of viscosity with temperature, the constant 
A less so, it being very insensitive, like the constant A 
in O. W. Richardson’s thermionic formula. 

One way in which to check the reasonableness of the 
hypothesis on which the theory is based is to calculate 
the number of momentary combinations which it re- 
quires to give the observed viscosity. Just above the 
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melting point I siipj)ose that practically every collision 
leads to a sharing of momentum, so that the number 
obtained should "be of the order of the total niimber 
of collisions. In the case of mercury this number 
comes out to be 3*7 x 10^^ per see., which is reasonable, 
being of the same order as the vibration frequency of 
the solid. I have also obtained a rough value for the 
internal pressures of one or two organic liquids, which 
come out to be of the right order, but the assumptions 
made in this case are of a tentative nature, and I am 
now devoting further attention to this problem. 

I distinguish between true association, as occurring 
in liquids ordinarily called associated, and the brief 
union needed for the sharing of momentum which I 
postulate for all licjuids. True association, in which 
molecules are bound together in clusters of two or 
more for a time large compared to the intervals be- 
tween collisions, leads, with the mechanism postulated, 
to an increase of viscosity. The application of the 
formula to many associated liquids leads to some very 
interesting results. It is found to hold accurately at 
higher temperatures, but as the temperature falls the 
actual viscosity becomes increasingly greater, com- 
pared to that predicted by the formula. This I take 
to mean that at the higher temperatures the liquids 
are either not associated at all, or else that such 
association as may exist is of a stable kind, unaffected 
by the temperature. In the case of water the formula 
7 ? expresses the viscosity within 0 *o per cent 

from 100 ° to 60°, when the deviation begins to set in 
and rapidly increases. It is striking that the smface 
tension of water is a linear function of the absolute 
temperature above 60°, but that below 60° the devia- 
tion from linearity rapidly increases, as shown by Fig. 
1 , in which surface tension plotted against T, and the 
logarithm of viscosity plotted against IjT, are exhibited 
in the same diagram. As an inverse temperature scale 
would make it troublesome to trace the point at which 
the viscosity law changes, the actual temperature values 
of the different points are indicated on the curve itself. 
Water and many other associating liquids can be fitted 
by the formula t; as an approximation, the 

formula having no detailed theoretical basis, but being 
derived by an obvious analogy from other branches of 
physics. For water the fit is within about 1 per cent 
throughout the range. It seems more reasonable, how- 
ever, to use a formula of the type 77 =A (1 
the term 1 expressing the decrease of associa- 

tion with temperature. This formula, it is true, has 
four constants, but four constants are commonly used 
in empirical formulae designed to fit water It gives 
the viscosity over the range T =263*7 (supercooling of 
9° C.) to T =363 within 0*25 per cent (the viscosity at 
100° seems experimentally doubtful). The variations 
in the viscosity of water, as measured by different 
observers of high repute, markedly exceed this at 
many temperatures. There is no indication of a 
systematic deviation. For fitting the formula I have 
taken the mean of the results of Hosking, and of 
Bingham and White, as given in Landolt-Bornstein, 
1923 edition, for which the greatest variation at any 
one temperature is 0*9 per cent, while at most tempera- 
tures the agreement is good. For supercooled water 
the values of White and Twining, quoted in Landolt- 
Bornstein, are taken. 

The accompanying table exhibits the fit. 

If h measures the strength of the molecular field, as 
defined by the conditions specified, it should be con- 
nected on one hand with the boiling point, and on 
the other hand with the dielectric polarisation due to 
deformation of the molecule. In all homologous series 

^ The purely empirical four-constant formula which" Bingham and 
Jaclvson (Bureau of Standards, No. 298) give for fittingfwater from 0° 
to 100° shows an error of 1*4 per cent when extrapolated^to - 9° C. 
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for which measurements are accessible to me, h in- 
creases regularly with the boiling point and with the 
polarisation. This is an aspect of the subject at which 
I am now working with some promise of result. Among 
other results obtained by considering the variation of 
h throughout hoinologoiis series, I may mention that, 
plotted against numbers of carbon atoms for the fatty 
acids, h lies on one curve for the odd numbers of car- 
bons, and another for the even numbers. The data are 

Viscosity of Water. 


’7caic.= 4*32Sei554/qi .f.ei2-007 - 04772 ') ^ 


Temperature 

“C. 

77ob3. X 10\ 

T/calc. X 10^ 

77obs. ^calc. 

100 77 * 

(Percentage 
error.) 

-9*3 

2545 

2539 

+ •2 

-8*48 

2454 

2456 

-*1 

-7*23 

2337 

2338 

“ *05 

-6*2 

2246 

2246 

0 

-4*7 

2118 

2122 

-•2 

-2*1 

1927 

1930 

-•2 

0 

1795 

1792 

4- *2 

5 

1523 

1521 

4*1 

10 

1306 

1308 

-•15 

15 

1140 

1139 

4*1 

20 

1003 

1003 

0 

25 

894 

892 

4*2 

30 

800 

800 

0 

35 

723 

722 

1 4*15 : 

40 

657 

657 

0 

45 

600 

600 

0 

50 

550 

551 

-•2 , 

55 

508 

508 

0 

60 

471 

471 

0 

65 

436 

437 

-•2 

70 

407 

407 

0 

75 

380 

381 

-•3 

80 

356 

356 

0 

80 

335 

335 

0 

90 

315 

315 

0 

95 

(297) 

296 

-•3 

100 

(281) 

280 

-•35 


In the experimental values for 95° and 100° Hosking’s 
values, which are markedly higher than those of other 
observers, are omitted. The values given are averages for 
Slotte, Thorpe and Eodger, and Bingham and White. 
Accurate determinations in the neighbourhood of the 
boiling point are badly needed, 

very scanty, but this conclusion seems justified, and 
extends to the liquid state conclusions based on the 
behaviour of the solid state to X-rays. 

The variation of viscosity with pressure is another 
part of the subject which is yielding promising results. 
The general nature of the increase is clearly repre- 
sented by the theory, log 77 being a linear function of 
P as a first approximation, but even in cases such as 
water something of a more quantitative nature has 
already been obtained. The viscosity of solutions is 
another field to which the general formula is being 
applied. 

One of the greatest troubles which I have met 
with in trying to check the theory is the lack of 
precise data. Organic chemists tell me that it is 
doubtful, for example, if the fatty acids used for the 
recorded determinations were pure. Again, the varia- 
tions between the results obtained by different ob- 
servers with certain of the most ordinary substances, 
for example, ethyl ether or mercury, are very large : for 
ether they amount to as much as 9 per cent in the neigh- 
bourhood of 20° C., and for mercury to 3 per cent at 
temperatures above 140° C. (see Erk, “Unsere Keimt- 
nis der Zahigkeit von Quecksilber,” Zeitschrifi fur 
Physihf AT 9 886 ; 1928). The range of measurements 
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is, in general, extraordinarily limited compared to, 
say, tliat available for surface tension : there are, in 
general, no measurements above the boiling point at 
atmospheric pressure, and for low boiling liquids scarcely 
any at all below 0° C., which is in many cases, for 
example, pentane, the most important part of the 
range. I am planning a series of investigations to be 
carried out in this laboratory, in the hope of adding 
to the reliable data for viscosity, more especially the 
temperature variation required to give 6. 

Turning to the letters which have been sent to 
Natukb since my first letter was printed, the letter 
from my old friend Dr. S. E. Sheppard, published on 
Mar. 29, gives what is practically my formula and states 
one of my first results, namely, that for a large number 
of liquids the formula represents the observed data, 
within experimental error, over a wide range of tem- 
perature. The complete independence of our work — 
our letters were written within a few days of one an- 
other, his in America, mine in England — ^may serve to 
emphasise the point that I wish to stress, namely, that 
this formula has a fundamental significance, and the 
constant h — Sheppard’s h — has an intimate relation to 
the various properties connected with the internal 
energy of liquids. The other points of interest which 
Sheppard raises are not the same as mine. Sheppard 
has not made it quite clear how he obtains his a for 
associating liquids, for r) will not fit, for ex- 

ample, water. Presumably, he has found the value of 
h by fitting one or two of the low temperature values. 

I note that he has found that the formula has been 
already given by Senor J. de Guzman in the Anales 
de la Sociedad Espanola de Fisica y Quimica, 1913. 
Prof. Kendall has pointed out to me that he mentions 

it, in the form Tog =alT + b, in a footnote to a 
paper in the J ournal of the American Chemical Society, 
39, 1799 ; 1917. I have also, since deriving it, found 
that J. S. Dunn has given it in a short paper in the 
Transactions of the Faraday Society, 22, 401 ; 1926, 
as quoted in Mr. E. W. Madge’s letter. Mr. Dunn’s 
paper had escaped my attention just as it has that of 
Dr. Sheppard and his collaborators. Ko particular 
attention ever seems to have been paid to the formula 
before, and it is not quoted in the standard books, for 
example, Hatschek’s “ Viscosity of Liquids It is i 


Catalytic Reactions 

T he technical synthesis of ammonia by high pres- 
sure catalysis has given a great impetus to the de- 
velopment of high pressure reactions. At the present 
time reaction pressures are confined to a few hundred 
atmospheres, at which pressures the technical problems 
in so far as material and construction are concerned may 
be fairly claimed to be solved. Work in the high pres- 
sure laboratory at Amsterdam envisages operating 
pressures above ten thousand atmospheres and a 
few determinations of physical constants have already 
been made at pressures as high as 35,000 atmo- 
spheres, At these pressures, again, especially at high 
temperatures^ new problems of material, construction, 
and design will confront the engineer hoping to indus- 
trialise a process operating under these conditions. 
Technical interest in catalysis at high pressures is at 
present focused on the numerous reactions involving 
the use of water gas as raw material and on hydrogena- 
tion of coal, including products derived from coal. 
Many others involving processes of amination and 
oxidation are doubtless capable of development. 

Whilst the difficulties involved in the hydrogenation 
of coal are partly economic in character and lie partly 
in the variability of the raw material, these factors are 
not so important in many of the reactions involving 
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always distressing to find that one has been anticipated, 
in whatever degree, but it certainly does not seem to 
have been previously realised that the formula tj ^Ae^!^ 
is fundamentally characteristic of normal liquids. 

A 

As regards Mr. E. W. Madge’s formula, t] = 

it does not seem to fit octane sensibly better than? my 
formula with two constants, and it does not fit water 
so well as the formula 7j —Ae^!^-^, with the same 
number of constants, which I quote earlier in this 
letter, variations as large as 1-5 per cent occurring in 
Mr. Madge’s table, as against 0*9 per cent over the same 
range with my simpler three -constant formula. If 
Mr. Madge had computed the value for supercooled 
water at ~ 9*3° C., he would have found a discrepancy 
of nearly 5 per cent, as against 1-3 per cent given by 

7} :=^AeblT-e \ 

Dr. Frenkel’s formula is scarcely, as he claims, 
“ practically equivalent ” to mine, for it is ATe^l^\ 
instead of A e*/^, and the multiplication by T renders 
it unable to fit the variation of viscosity with tem- 
perature, interesting as is its derivation. 

I am afraid I can attach but little importance to the 
fact, cited by Dr. Black, that the formula does not fit 
commercial mineral oils, of no definite composition, in 
view of my success, confirmed by Dr. Sheppard, in 
fitting a great variety of pure chemical substances. 
I have investigated the type of variation from the 
formula shown by Dr. Black’s oils, and it is of a 
nature quite different from that shown by pure sub- 
stances which do not fit, namely, such as associate 
strongly. So far as I can learn, oils of this type often 
change their viscosity permanently on heating. 

Sir Ambrose Fleming’s very interesting letter deals 
with the points which lie somewhat off the main 
current of my argument. 

I feel that some apology for the length of this letter 
is needed, but, even in this space, I have only been 
able to refer in the briefest possible manner to points 
connected with the subject which I have imder im- 
mediate investigation. 

E. ]Sr. DA C. Andrade. 

Physical Laboratories, 

University College, 

London, W.C.l. 


at High Pressures. 

water gas, and in that field it is clear that a whole 
series of careful physical chemical investigations are 
necessary before the state of affairs may be considered 
to be at all satisfactory. 

In developing the synthesis of ammonia, preliminary 
woi’k involved the determination of the data necessary 
to establish the conditions of equilibrium of the 
system 

N'2 + 3Ha:^2NH3 

over a wide range of pressure and of temperature. 
This phase of the problem was in part simplified by 
the absence of other reactions in the combination of 
the two gases and by a knowledge, with fairly accurate 
data available, of the specific heats of hydrogen and 
nitrogen and approximate values for the heat of for- 
mation of ammonia, its specific heat and compressi- 
bility. More accurate data have only recently been 
obtained, but the approximate data available before 
development of the industrial processes were suffi- 
ciently accurate. 

In the case of reactions involving water gas, the 
state of affairs is much more complex because there 
is a whole series of reactions which are possible with 
the gases carbon monoxide and hydrogen. The initial 
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reactions which are important may be formulated as 
follows : 

(1) C0 + H3 :;tHCHo 

(2) C 0 '+ 2 H 2 :;tCH 30 H 

(3) CO + + H 2 O 

By aidoi condensation together with stages of hydro- 
genation a whole sec|uence of higher aldehydes and 
alcohols may be obtained from (1), with the possible 
exception of ethyl alcohol. 

Accurate data on the heats of these reactions, on the 
specific heats and on the compressibilities of most of 
the products, are at present not available and in con- 
sequence the equilibrium under high pressures and 
over a range of temperatures for any one of these 
reactions cannot as yet be said to be determined with 
any degree of accuracy. The work at the Imperial 
College on the experimental determination of the 
methanol equilibrium, reaction (2), appears to be the 
most complete at the present time. Having obtained 
preliminary if not exact information on the conditions 
of equilibrium, the next stage involves the choice of 
a suitable catalyst, and here we note that apart from 
chemical reactivity the catalyst employed must possess 
the additional property of being highly selective in its 
action. "IVhilst it is known from investigations that 
a copper catalyst favours reaction (1), a zinc oxide 
catalyst containing certain promoters, for example, 
chromium oxide, favours (2), and an active nickel cata- 
lyst is most suitable for the formation of methane, and 
that the rate of aldol condensation resulting in the 
formation of higher alcohols can readily be augmented 
by the addition of small qualities of alkali, the mechan- 
ism of the catalytic processes themselves which must 
contain the secret of the selectivity of these catalysts 
is unknown. 

Although the use of iron as a catalyst in the synthesis 
of ammonia has been known for nearly thirty years, it 
is only recently that any definite ideas as to what con- 
stitutes an active catalyst for this reaction have been 
developed. These may be said to have originated in an 
examination of the activity of catalysts prepared by two 
different ways ; as minute agglomerates and crystals 
formed as a result of condensation from the vapour 
phase, and by the breaking up of large crystals by pro- 
cesses of ‘ activation ’ and prevention of the regrowth 
of the grain size by the addition of suitable materials. 

Developments along similar lines involving measure- 
ments both on the heats of adsorption as well as 
reaction rates in both forward and reverse directions 
may assist in the building up of a satisfactory inter- 
pretation of catalytic action. From the discussion 
which was held at the Royal Society on Mar. 20 on 
catalytic chemical reactions under high pressures, it 
was clearly evident that work both scientific and in- 
dustrial in this important field is advancing rapidly 
in England, and in addition that the organic chemistry 
of the simpler aliphatic compounds was a field which 
requires immediate exploration by both physicists and 
physical chemists. Eric K. Rideau. 


Historic Natural Events. 

April 14, 1912. S.S. Titanic sunk by Iceberg in 
Atlantic.—During the months of April and May 1912, 
there was an abnormally large amount of ice ofi the 
Newfoundland Banks. In April no fewer than 395 
icebergs were counted south of lat. 48° N., compared 
with an average number of 83, and in May 345 com- 
pared with an average of 130. The icebergs spread far 
to the south of their usual limits, and on April 14, the 
White Star liner Titanic struck one in lat. 41° 46' N., 
long. 50° 14' W., and sank with great loss of life. As 
a result of this disaster, the first International Con- 
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ferenee for Safety of Life at Sea w^as held in London in 
1913, at which it was decided to estabJisli and maintain 
a regular patrol of the iceberg area. 

April 15, 1077. End of ‘ Canossa ’ Winter. — The 
winter of 1076-~77 was so rigorous in England, France, 
and central Europe that the oldest inhabitants did 
not remember a -similar one. The ‘‘ Harleian Mis- 
cellany ” records that “ in the tenth year of his 
William the Conqueror’s] reign, the cold of winter was 
exceeding memorable, both for sharpness and for 
continuance, for the earth remained hard from the 
beginning of November mi til the midst of April then 
ensuing ”. In Europe the snow lasted from Nov. 1 to 
Mar. 26, and the Rhine was crossed on the ice so late as 
April, In central France hard frosts continued for four 
and a half months and the vines perished. The passes 
across the Apennines were completely blocked by snow 
and ice. It was from Jan. 25 to 28, 1077, that the 
Emperor Henry IV. of Germany stood shivering, bare- 
headed and barefooted, and clad in a hair shirt, before 
Pope Gregory VII. in the courtyard of the Castle of 
Canossa in northern Italy, before the Pope removed the 
ban of excommunication imposed for his harsh treat- 
ment of the Saxon princes. 

April 15, 1927. Mississippi Floods. — The floods in 
the Mississij)pi valley in February- July 1927, because 
of their magnitude, protracted duration, and economic 
destructiveness, formed one of the greatest calamities 
of modern times. Their beginnings may be traced 
back to the abnormal rains of September 1926 over the 
greater part of the Mississippi drainage area. There 
were further heavy rains in October and November, 
and in December there were general floods in the 
southern streams tributary to the Ohio River. The 
early months of 1927 also had a rainfall above the 
normal in most parts of the basin, but the most serious 
flooding did not begin imtil April 15, 1927, when a 
crevasse began to form in the levee guarding the river 
at Dorena, Mo., 30 miles below Cairo, 111. From that 
date the floods spread with terrible rapidity, and 
crevasses were formed in the levees. The total area of 
lands overflowed was 28,573 square miles, and the 
damage was estimated as more than 284 million 
dollars. The loss of life was 214 ; this (as well as the 
material loss) would have been far higher but for the 
warnings issued by the U.S. Weather Bureau. 

April 18, 1850. Tornado at Dublin. — violent 
thunderstorm developed at 3.30 p.m., with hailstones 
as large as pigeon’s eggs. At 4 p.m. a tornado passed 
over, with hurricane winds from south-east, which 
abruptly changed to north-west. A great deal of 
damage was done ; in some districts practically every 
pane of glass was blown in, chimneys were overthrown, 
and roofs carried off, while many trees were uprooted. 
These fell to north-west and south-east in about equal 
proportions, adjacent trees sometimes lying in opposite 
directions. The Cattle Show was in progress, and the 
cattle broke loose, leading to fearful confusion. 

April 18, 1906. Earthquake in California. — The 
Californian earthquake on this day caused much 
damage in San Francisco, less by the shock than by 
the fires that followed it. The most remarkable 
feature of this earthquake was the great length (not 
less than 270 miles) of an old fault known as the San 
Andreas rift along which the displacement occuiTed, 
reaching from Cape Mendocino on the north to near 
Monterey on the south. Subsequent surveys of the 
district showed that the crust on both sides of the fault 
had moved, that on the south-west side to the north- 
west and on the other side to the south-east. 

April 19, 1849. Snowstorm. — There was heavy snow 
in south-east England on April 16-20, and on xApril 19 
the Westerham coach was buried and left all night in a 
snow drift on Titsey Hill. 
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Societies and Academies. 

Pabis. 

Academy of Sciences, Mar. 3. — Emile Borel : Prob- 
abilities universally negligible. — L. Lecornu : The loss 
of heat in explosion motors. — A. Cotton and G. 
Dupouy : The magnetic fields given by the large 
Bellevue electro -magnet. Diagrams are given of the 
results of the exploration of the magnetic fields 
produced under varying conditions of radius of the 
pole pieces, and distance between them. For very 
small pole pieces and at a distance apart of 2 mm., 
the field is near 70,000 gauss. — Charles Moureu, Charles 
Dufraisse, and Nicolas Drisch : Researches on the 
mechanism of the formation of rubrene : a new syn- 
thesis. The starting point of this synthesis is the 
ketone (eeH5)2C =CH -CO -CgHg. Treatment with 
phosphorus pentachloride and the resulting chlorine 
derivative allowed to react with potassium acetate 
gives a substance capable of conversion into rubrene 
by simple heating. The yield is 30 per cent of the 
original ketone, and the new synthesis has nothing in 
common with the older methods of preparation. — ^J. 
Costantin : Mountain plants and Lamarckism. A 
discussion of the resistance to disease in the sugar 
cane acquired by growth at high altitudes and its 
transmission. — E. L. Bouvier : Some observations on 
the Saturnioid butterflies of the family of the Cerato- 
campidsB. — V. Grignard and Th. N. Iliesco : The 
condensation of isobutanal. A resume of work pub- 
lished in detail elsewhere. — Raffaele Nasini was elected 
a Gorrespondant for the Section of Chemistry. — 
Bertrand Gambier ; Some properties of circles. — A. 
Buhl : The cartography, in of triple integrals with 
fields deformed in .£^4. — A. Marchaud : A characteristic 
topological property of J ordan curves without a double 
point. — Georges Durand ; Ordinary points and singu- 
lar points of envelopes of sjDheres. — Henri Poncin : A 
mixed problem in a circular ring. — ^Julius Wolff ; The 
angular derivative in conformal representation. — 
Haag : The theory of the racket pins. — A. Gruvel and 
W. Besnard : Description and presentation of a new 
oceanographic apparatus . The instrument is designed 
to collect a specimen of water, to measure the tempera- 
ture at a predetermined depth, and to measure the 
depth at which these operations are carried out. — 
Georges Dejardin : The second spectrum of xenon in 
the infcerval 9000 A.-6000 A. The lines given were 
obtained by using the oscillating discharge in a tube 
without electrodes. — V. Ambarzumian and D. Iwan- 
enko : Unobservable electrons and the ^S-rays. An 
outline of a theory of i^-rays analogous with the theory 
of light quanta proposed by Dirac. — Estanave : A 
new contribution to integral photography. — F. Bourion 
and E, Rouyer : The cryoscopic study of paraldehyde 
in aqueous solution, and in solutions of potassium 
chloride.— Alfred Molnar : Researches on the cold 
hardening of lead, tin, and cadmium at different tem- 
peratures.— Marcel Guillot : The carrying down of polo- 
nium, a chloropoloniate, by ammonium chloroplum- 
bate. The precipitation of crystals of (]SrH4)3PbClQ 
from a solution containingpoloniumresultsinpartition 
of the polonixim between the liquid and crystal phases. 
Since, under th© same conditions of acidity, the pre- 
cipitation of lead chloride from a solution containing 
polonium leaves the whole of th© latter in solution, it 
is concluded that the phenomenon is probably not due 
to adsorption but to the formation of a polonium 
compoimd (jNH4)2RoCig, isomorphous with the lead 
chloroplumbate.—G. Matvey eff : The cone-m-cone 
structure observed in the celestin© of Wereino (Ural). 
— Philippe Fabre : The laws of ©lectricar excitability 
by very short discharges in rapid muscles,— C. Ninni : 
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The demonstration of the existence of the tubercle 
ultra-virus by direct inoculation in the lymphatic 
ganglions. 

Leningbad. 

Academy of Sciences (Gomptes Rendus, No. 21, 
1929). — V. Ambarzumian : Methods of determining 
the number of different atoms in the atmosphere of 
stars. — D. I. Eropkin : Determination of the absorp- 
tion in the atmosphere of planets. A new method is 
described which is based on the study of th© influence 
of the atmosphere on th© gradual decrease of the 
brightness of a satellite in the half-shadow and in th© 
shadow of the planet. The method recpiires that the 
entire photometric curve of an eclipse should be 
interpreted, and it can be applied in practice only to 
the case of planets with bright satellites, for example, 
the earth and Jupiter. — V. V. Barovskii : A descrip- 
tion of a new species of the genus Malthodes Kies. 
(Coleoptera, Cantharididge) of Central Asia. Mal- 
thodes grigorievi sp. n. is described from Fergana ; this 
is the first representative of the genus in the fauna of 
Central Asia. — N. Olenev : Classification and geo- 
graphical distribution of Ixodidae (4). Descriptions 
of Ixodes semenovi, sp. n. from Accentor coUaris (Scop.) 
in Turkestan, and of I. redilcorzevi lagurce sbsp. n., 
from Lagurus lagurus in the Lower Volga steppes, as 
well as a discussion of several other species.— N. P. 
Annenkova : A supplement to the polychset fauna of 
the Black Sea. (1) Goniada bobrezkii sp. n. This is 
the first representative of the family Goniadidae known 
from the Black Sea. 

{Gomptes Rendus, No. 22, 1929). — D. I. Mushketov 
and P. M. Nikiforov : A gravimetric and seismic 
expedition to Central Asia. A preliminary account 
of the expedition is given. The work with pendulums, 
gravity variometers, and seismographs was carried 
out at a number of points in the Fergana depression, 
and a lack of compensation was quite definitely estab- 
lished ; the resulting tendency of the earth’s crust to 
vertical upward displacements is the cause of earth- 
quakes, which are not unusual in that locality. As 
regards the origin of the Fergana depression, the 
conclusion was reached that it was formed as a result 
of squeezing of the earth’s crust, the sial -masses having 
been pressed into a denser layer underlying the crust. 
— P. I. Simanin : Contributions to the Culicid fauna 
of Fergana. A list of twelve species of mosquitoes is 
given. The number of setae on the first joint of the 
valva is a doubtful specific character in the genus 
Anopheles. — D. Beliankin : Titanium oxide in the 
dinas. In a metallurgical oven, th© titanium oxide 
of a dinas brick migrates towards the unaffected zone. 
Analogous phenomena can be observed in the natural 
granites and porphyrites. 

Pbague. 

Czech (Bohemian) Academy of Sciences and Arts 
(Second Class, Natural Science and Medicine), Dec. 6. 
— ^Extraordinary meeting : Prof. J. Matiegka gave a 
detailed account of his investigation concerning the 
identification of the remains of Jan Amos Komensk;^ 
(Comenius) in the Church of Naardeii, Holland.— 
Ordinary meeting— 0. Jirovec : The fauna of the di- 
gestive tract of the termite species Greek, 

— 0. Jirovec : Nuclear division in Trypanosoma evansi, 
— C.^ Cechura : Magnetic, declination of Mo,ravia and 
Silesia in theepoch 1925*5.— y. §pacekand B. Zahalka: 
Magnetism of the mountain Kip.— F. Nemejc : Palseo- 
botanical researches on the quaternary flora of some 
localities in the vicinity of Ru^omberk, Slovakia.- — 
M. Dillinger : A study of the maximum of current 
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occurring in the electrolysis of mercuric cyanide solu- 
tions with the dropping mercury kathode. The electro- 
reduction of the non-electrolyte mercuric cyanide in 
presence of electrolytes proceeds like that of oxygen, 
the maximal maximum occurring at a certain con- 
ductance, which is proportional to the concentration 
of mercuric cyanide. The mercury cathode shows a 
considerable polarisation. — B, Brauner : Comments to 
a former report on the analysis of water from the pond 
Babylon, Bohemian Forest. 

Rome. 

Royal National Academy of the Lincei, Nov. 17. — 
P. Burgatti : The transformations of Lorentz. A 
simple method is given for deducing Cayley’s theorem, 
that the coefficients of a linear and orthogonal trans- 
formation in a Euclidean 8^ are expressible rationally 
by means of n(ti-i)/2 independent parameters. — 
U. Cisotti : Types of rigid isolated profiles subjected 
to dynamic action by means of a local fluid current 
circulating round them. — N. Parravano and E. 
Onorata .* ‘ Blanc ’ alumina. Results are given which 
indicate the existence of what, in Wyckofl’s termino- 
logy, must be regarded as a semi-crystalline alumina, 
obtained by the thermal decomposition of hexa- 
hydrated aluminium chloride, as well as of another 
alumina arising from the first at a higher temperature. 
The former exhibits the double refraction character- 
istic of non -monometric crystalline substances, whereas 
the second gives a distinct X-ray interference spec- 
trum pointing to hexagonal or rhombohedric sym- 
metry, The passage from the first to the second is 
accompanied by increase in density from 2*2 to about 
3-5 and is, therefore, attended by approach of the 
atoms in the space intervening between the atoms 
of the unit cell. Conversion of the second form into 
corundum also occurs with rise in the density (from 
3*5 to 3*9) and with further approach of the atoms 
of the unit ceil. — F. Vercelli : The system of currents 
in the Straits of Bab-el-Mandeb in the summer. — 
E. Bortolotti : Geodetic co-ordinates along a line (1). — 
R. Calapso : A problem of the zero system osculatory 
to a congruence IF. — -Gr, C. Moisil : Movable datums 
in functional space. — 0. Onicescu : The asymptotic 
behaviour and the zeros of a class of entire functions. — 
G. Supino : A criterion of choice between elastic i 
solutions with equal resultants. — G. Viola : The 
system of U Cephei. The data collected on this 
system since 1913, particularly by Bemporad, are 
considered. The mean light curve indicates asym- 
metry with respect to the minimum epoch, oscilla- 
tions both during the phase of totality and at the 
beginning and end of the eclipse, and inconstancy of 
the maximum luminosity of the system. — E. Fermi : 
The complex of the helium molecule. — Giambattista 

pal Piaz : New geological observations on the region 
lying between the Aurino torrent and the river 
Rienza (Upper Adige) (3). — A. Ferrari and F. Giorgi : 
Crystalline structure of anhydrous iodides of divalent 
metals (1). Cobalt, ferrous, and manganese iodides. 
These iodides exhibit structure of the cadmium iodide 
type. The elementary cells have the following 
dimensions : cobalt iodide, a =3*96 A., c=6‘65 A., 
c : a = 1 '68, density, 5*75 ; ferrous iodide, a =4-04 A., 
c =6 ‘75 A., c : a = 1 - 67, density, 5*39; manganese 
iodide, a = 4-16 A., c =6-82 A., c : a =1*64, density, 
5‘01. The dimensions of the unit cell of lead iodide, 
for which previous authors have given discordant 
values, are a = 4 •53 A., c = 6*92 A., c : a =1*53, — 

L. Maddalena : Utilisation of an interesting hydric 
level over the north-east part of the plateau of Sette 
Comuni.—G. Gabrieli : Two iconographic codices 
of plants in miniature, in the Royal Library at 
Windsor, 
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Pipe Lines aod Progress. 

S LOWLY but surely the day of the individual, 
of the private firm, and of the small com- 
munity is passing or has alread}^ passed. The 
individual has parted with his liberties to the 
community, rationalisation is putting the private 
firm out of business, whilst the small town must 
participate in larger schemes if it is to supply 
such public utilities as water, gas, and electricity 
at satisfactory prices. Thus we have a scheme 
for the national supply of electricity from super- 
power stations already in being, and there is much 
talk of the long-distance transmission of gas by 
trunk lines. These would in the first place serve 
to interconnect all the existing gas producers in 
a given area of country, with the result that in 
time the main load would be supplied from the 
more economical plants, the others serving as a 
standby for conditions of peak load. At the same 
time, the available productive capacity of the 
whole area would be greater than before, without 
any additional capital expenditure being required 
for new plant beyond that of the cost of the trunk 
lines. All these considerations and advantages 
closely parallel those which it is hoped to attain 
in the electrical industry. 

It is surprising that a small country like Britain, 
in which distances are relatively so short, has not 
taken the lead in these matters : it affords yet 
another proof, if such be required, of the, inborn 
nature of British individuality. The passage of 
our kin across the Atlantic, coupled more likely 
with the necessity for the co-operative spirit in 
the development of the vast areas of a new” and 
virgin countr}^, has had the effect of making them 
super-enthusiastic in developing large projects, and 
the very existence of distances has been seemingly 
accepted as a challenge to bridge and to make 
them as naught. 

The newest example of this spirit is exemplified 
in what is happening in regard to natural gas, 
which, though it can alas have no parallel in Great 
Britain, is well worth attention and studjL The 
great American oil industry to-day has a capital 
of tw”o thousand million pounds. It has con- 
structed in the United States some 100,000 miles 
of pipe line for the gathering and conveyance of 
the oil from the fields to the refineries and to the 
coast ; the said lines contain at all times a quantity 
of oil estimated at 18 million barrels of 42 gallons 
each ; they involve a very large annual expense 
for their maintenance and repair. 

At first the natural hydrocarbon gas produced 
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at the wells was largely w^asted ; part of it was 
burnt near at hand as a source of heat ; part of 
it converted, by processes which are none too 
t^fiicient, into carbon black, which is an important 
ingredient of the .rubber tyre. 

When the advantages of the gas as an industrial 
fuel became realised, distance was regarded as no 
objection ill running a pipe line to bring it to a 
potential large consumer. Already some 60,000 
miles of pipe line for natural gas are in existence 
and a very extensive programme of new con- 
struction is in hand. The existing state of affairs 
is well shown in a large map of the natural gas 
pipe lines of the United States, which is published 
by and can be obtained from the Department of 
Commerce. 

As showing the magnitude of the engineering 
problem involved, and incidentally its beneficial 
effect on the steel industry, it may be mentioned 
that in the line from Northern Louisiana to St. 
Louis, a total of 526 miles of 20 -in. and 22 -in. high 
pressure pipe were laid, involving a weight of 
115,000 tons of steel. Much greater lengths than 
this are projected, and natural gas is already 
beginning to reach the holders and distribution 
mains of the gas companies in the large cities of 
the East. The natural gas has a calorific value 
of some 1000 B.T.U., or roughly twice as high as 
that normally distributed by the gas industry ; 
problems therefore arise in regard to its dilution 
if it is to be burned efiiciently in the existing 
domestic apparatus. 

It is claimed that already 75 per cent of the total 
gas burned in America is natural gas. Questions 
naturally arise as to the permanence of any one 
source of supply as the wells become exhausted 
and the economic wisdom of the large capital sunk 
in the construction of the pipe : it is the custom to 
write these off very rapidly. The optimism of 
the American rises superior to any question of 
exhaustion— at the w'orst, gas made from coal at 
super gas works astride the collieries can be 
pumped in the reverse direction through the 
mains, is his answer . 

Indeed, in the case of oil, reversing the pipe-line 
flow has already begun. The original Penn- 
sylvania field is largely exhausted, so that the oil 
formerly sent from it by pipe line to be refined 
on the eastern seaboard has been replaced in the 
coast refinery by oil brought in from the Pacific 
Coast or Gulf of Mexico by ship ; such oil is being 
sent back along the pipe to be refined at Pittsburg 
and elsewdiere. Much.more startling is the innova- 
tion to send finished petrol, or gasoline as the 
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Americans call it, along a 371 -mile pipe from the 
coast to Western Pennsylvania : ' it is said that 
this will cost some 35 to 50 per cent less than the 
nsual transport in tank waggons by rail. 

Naturally all sorts of problems have arisen in 
connexion with pipe lines, the solution of which 
has been due to prompt and whole-hearted co- 
operation with scientific workers. Soil corrosion is 
a most important matter ; even the aeroplane has 
been brought in to assist in making the first survey 
for the path of the line through rough country. But 
for the production of better pipe and the develop- 
ment of wielding methods which enable higher 
pressures to be used, the transport of the natural 
gas such distances w^ould not have been possible. 

The natural gas is obviously of very little value 
at the w’ell, so that its cost delivered into the holder 
of a city gas company, even after full allow’-ance 
has been made for the cost of pumping and the 
depreciation of the pipe, is less than that at wliich 
gas of equivalent heating value can be manu- 
factured from coal at the gas w'orks. This is of 
no disadvantage to the gas companies, the co- 
operation of w^hich is essential to the success of 
any scheme for the introduction of natural gas, 
seeing that one of the main items in the cost of 
gas to the actual consumer is that of the distribu- 
tion from the point of manufacture. 

The low^er the price at wLich gas can be supplied 
the more chance there is of its universal adoption 
as a source of heat : its use, whether by the house- 
holder or in industry, saves the w'orry connected 
with the purchase and storage of fuel, to say nothing 
of the labour of stoking and the removal of clinker 
and ashes. Most beneficial of ail to the community 
will be the freedom from smoke in the cities. 

' In Britain this last factor should appeal to us 
most of all, but we have no natural gas and must 
therefore search in what other w^ays the price of 
the therm can be reduced. There is every indica- 
tion that the desirability of this is realised by the 
gas industr}^, which apart from technical progress 
in the manufacture of gas in horizontal and 
vertical retorts, is studying the use of gas from 
coke ovens, from low temperature carbonisation 
and from oil refineries and cracking plants. It 
would take us too far now" to deal with the some- 
what vexed question of the production of oil from 
coal in Britain — it has been achieved technically 
on the large scale, though perhaps still a problem 
from the economic point of view\ Scotch shale, 
eamiel coal, and the like, will ail eventually give 
their quota of oil and gas. 

On the continent of Europe the supply of gas 
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in bulk from coko oven plants in the Ruhr district 
over considerable distances has already made 
much headway, though it is understood that the 
original schemes to take gas as far as Berlin have 
been deferred. Plans are also on foot to bring 
coke oven gas into Paris from a considerable 
distance. 

The problem in Britain is not altogether so 
simple as might appear. The question of the cost 
of wayleaves for pipes and the assessment of these 
for rates by rural districts impose burdens vdiich 
the consumer should not be asked to sustain if 
the nation has the production of cheap fuel and 
the lowering of costs in industry really at heart. 
The proposal to locate super gas stations at the 
colliery also requires very careful examination ; 
not every seam is suitable for gas -making, \rhilst 
the ready marketing and cheap transport of the 
subsidiary products of the industry to the small 
consumer are factors of paramount importance. 


An Everdowing Stream. 

The Danube in Prehistory. By Prof. V. Gordon 
Childe. Pp, XX + 479 +57 plates. (Oxford: 
Clarendon Press ; London : Oxford University 
Press, 1929.) 42^. net. 

A BOOK of this kind has been long needed. 

As Prof. Childe notes in his preface, British 
archeologists, in addition to their own local 
antiquities, have found in the first cultures of the 
Mediterranean and the Near East happy hunting- 
grounds and rich rewards. There are historical 
reasons for that, and also for the comparative 
neglect of Central and even of Northen Europe. 
Yet readers of Schliemann’s works must have been 
impressed with the great mass of detailed work 
which had been done in these regions fifty years 
ago, however little they may have been convinced 
by his comparisons of this material with his own 
finds at Troy. It must be admitted, however, that 
until recently the very abundance and perplexing 
variety of the data retarded the appearance of 
any such compendious handbook as Peet’s Stone 
and Bronze ilges in Italy”. Even Hoernes’ “Ur- 
geschichte der bildenden Kunst in Europa ”, before 
its recent transformation by his pupil Menghin, 
was essentially a history of art (and particularly 
of iconic art), not of civilisation. Latterly, the 
marked growth of popular interest in ‘ origins as 
well as the necessity for some clue to such a 
labyrinth, even for specialists, has elicited sum- 
maries like Schuchhardt’s Alt-Europa ”, Tyler’s 
Kew Stone Age in Europe”, and Prof. Childe’s 
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own “ Dawn of European Civilisation ”. But in 
so far as these attempted to cover the ground of 
Europe, and not stray far beyond it, they neces- 
sarily lacked scientific and historical, as well as 
literary unity. What The Danube in Prehistory ” 
gives us is a series of intimate studies of a family, 
instead of a snapshot at a crowd. The great valley 
now is no longer a corridor but a portrait gallery. 

Prof. Childe is well equipped for his adventure. 
His intimate acquaintance with museum collections 
and recent field work all over Europe, his command 
of the rather numerous languages in which the 
literature is scattered, and his previous surveys of 
the ground in his “ Dawm ” (alread}^ mentioned) 
and his '' Aryans ”, give him advantages which he 
has here used to the full. Above all, bulky as this 
book is, he has managed not to say too much ; his 
characterisations of each phase of culture are 
graphic, and detach the really significant features 
from the bewildering details ; and the comparisons, 
and inferences as to their meaning, which he has 
drawm, are so concisely stated, that it is only when 
one begins to know" the book w"eil that one dis- 
covers how" much has been put into it. 

Very properly, an attempt to rationalise a 
microcosm of this sort, begins with a profession 
of faith ; and there are few", if any, shorter and 
weightier statements of an antiquary’s creed and 
code than the preface here. Properly also, wild 
Kature frames the pageant of man’s achievement : 
the physique, and the principal external relations 
of the Danube basin with adjacent regions. It 
w^ould not have occupied more than a few additional 
pages, to indicate, still more concisely, w"hat lies 
beyond the w^atersheds, even w"ithout anticipating 
by more than a phrase the peculiarities of the 
human contributions of each to Danubian cultures. 
Without this, the significance of successive refer- 
ences to horse-bones, for example, W"iir not be 
obvious to everyone. 

On the difficult problems of historical climate, 
and the sequence of plant-regimes, w"hat is said is 
cautious and trustw^orthy , but it w"ould have been 
helpful to emphasise the contrasts betw"een forest- 
regimes north and south of the valley, and still 
more betw"een the vegetations that replace them 
respectively when drought sets in. Beside the 
conspicuous contrast betw^een superincumbent loess 
and older components of the structure, the petro- 
logical differences between different strata may 
seem slight ; but there are phrases here and there 
which show that the author is aw"are of the marked 
peculiarities of ' karst ’ country, and the prevalence 
of this and other soluble roclvs might have been 
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indicated, as well as the profound results of this, 
ill the distribution of the t^^ies of plant-covering 
already mentioned. It is difficult, for example, to 
believe that the passes between Morava and ^5]gean 
were so long and so completely closed to mankind, 
as is represented here and hereafter, in view of the 
predominance of limestone country there ; and 
this hypothesis is fundamental to the view taken in 
Chap. iii. of the course of the propagators of the 
culture known as ' Vinca I b 

So little has been observed, hitherto, of the traces 
of palaeolithic man in the Danube valley, that even 
the data collected in Chap. ii. (the extent of which 
will be a surprise to many) do not justify more than 
the most general inferences. It is clear, however, 
that there w^as rather early admixture of brachy- 
cephalic types (p. 14), so far back as Aurignacian 
deposits, and that consequently “ the round heads 
of Of net do not necessarily betoken a fresh racial 
intrusion” (p. 18). But in view’ of the general 
distribution of brachycephaly in Eurasia, Central 
European examples of it are surely intrusive, not 
aboriginal, whatever their date. On the affinities 
of the long-headed stock wliich seems to pre- 
dominate on the loess -land in early neolithic times, 
Prof. Childe expresses no opinion, after recording 
several (p. 45). His presentations of other folk’s 
view’s are throughout commendably objective. 
Only occasionally, even in descriptions, does a w’ord 
of regret escape him ; for example (p. 58), on the 
French reluctance to take potsherds seriously, and 
(pp. 166, 169) on delays in publication. 

The first neolithic culture, represented b\" the 
low’er levels of the great tell at Vinca, has admittedly 
w’ell-marked resemblances with that of Anatolia. 
Is it not, how^ever, necessary to distinguish between 
neolithic Crete, for example, and the mainland 
sites, in view" of Cretan and even Cycladic resem- 
blances with early Sicily, Malta, and even Sardinia, 
and of the Egyptian glimpses of an indigenous 
neolithic culture in Libya. Are ' East Mediter- 
ranean ’ and ' Anatolian ’ really convertible terms ? 
Or is a good deal of the similarity among local 
cultures around the iEgean due to interpenetration 
of tw"o distinct archetypes, one (in broad terms) 
indigenous to the north-east, the other to the south- 
west, of a line from Alexandria to Ehodes ? How’ 
that line is to be prolonged beyond the latter is 
gradually being revealed by recent w’ork in Lesbos, 
in Macedonia, and south of the Corinthian Isthmus ; 
and conclusions here may confirm or modify our 
interpretation of the course of events north of the 
..Egean. 

If Prof. Childe is right in supposing that those 
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who introduced ' Vinca I ’ culture into the Middle 
Danube came up the w’aterwny, he may have to 
face the question whether such navigators came 
only from the Marmara shores, or from ports farther 
south. To derive ' Vinca I ’ from fisher-folk does 
less than justice to its emphatically agricultural 
character. Whether the overland routes from the 
Marmara to the Middle Danube wnre really so 
impassable has been already doubted ; and only 
further exploration in Thrace and Bulgaria can 
decide this point. It must be admitted, hownver, 
that, on present evidence, early settlements seem 
to spread up the Morava, rather than downstream. 
Jablanica — excavated too early to be quoted with 
confidence — seems to belong essentially to 'Vinca 
II but it is noted (p. 68) that Vinca itself may have 
remained conservative. But on p. 67 the possibility 
is after all admitted, that the beginnings of 
' Danubian la ’ culture — more distant still to the 
north-w’est — may be due to immigrants through 
Serbia ; and the clay w’omen nursing infants, in 
Danubian II, are “ taken over from Thessaly and 
the ^Egean ” (p. 70). 

In the tw’o ' Danubian ’ phases, outstanding 
controversies are as to the relations of ' Danubian I ’ 
with neighbouring cultures to the north-w’est, in 
the Rhine valley and beyond, and of ' Danubian II ’ 
with the nascent civilisations of the JEgean, and 
especially of Thessaly. The rich but inaccessible 
material from Butmir is put in a new’ perspective, 
as the . w’ork of an ' industrial centre ' quite 
eccentric ’, and not ' originative though it ran 
its ow’n idiosyncrasies rather hard. The recent 
Sumerian evidence for very early spirals in the 
south-east is naturally emphasised ; yet it looks 
as if spirals, wffiich originate in several w^ays, may 
also have originated in several places : but Asia 
Minor is still almost unexplored, for early cultures. 

On the eastern margin of the ' Danubian ” culture- 
areas lie the secluded ' painted-w"are ’ settlements 
around Erosd with their perplexing resemblances 
to those of Ukraine, Bukowina, and Thessaly, and 
their ' poor cousins ’ injected into ' Danubian ’ 
surroundings so far off as the upper Tisza, on the 
frontier of Slovakia. Here Prof. Childe elaborates 
his earlier suggestion that these ' painted w’ares ’ 
are due to emissaries of the ' painted w"are ’ culture 
of Sumeria. But " frankly, many steps have to be 
interpolated ”, even if the queer " incineration 
necropolis ” at Surghal in Babylonia be as closely 
like the ploshchadki sites oi Kiev (whicli are neither 
cemeteries nor incinerated) as has been stated. 
Once again, Asia Mnor is unexplored ; there have 
been surface-finds of early painted w’arc, but 
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Hissarlik eschewed painted ornam,ent, and in Cyprus 
it is quite secondary. On the other hand, the 
" painted-ware ’ regime at its widest included 
Baliichistaii and Mongolia, as Sir Aurel Stein and 
Dr. Andersen have found ; and the lower Volga is 
almost as unexplored as the Halys. Meanwhile, is 
it certain that (p. 110) ‘ Minyan ware’ occurs at 
Cucuteni ? One swallow does not make a summer, 
nor are all smooth iron-grey potsherds ‘ Minyan ’. 

A whole group of intrusive cultures along the north 
side of the Danube basin owes its common char- 
acters to the interpenetration of two extraneous 
elements, the ' megalithic ’ culture of the Atlantic 
and Baltic frontage, and the pastoral regime of the 
' battle-axe-folk ’ generally now derived from the 
Bussian steppe. As these cultures belong to the 
^ sub -boreal ’ climatic phase, their spread was rapid, 
for the forests were now discontinuous, and grazing- 
ground extensive. Among the numerous con- 
troversies, Prof. Childe picks his way discreetl^^, 
clarifying and supplementing ; he has coined one 
term, ‘ Danordic ’ (for cultures superimposed by 
Nordic intruders on Danubian aboriginals), which 
is likely to persist ; and he offers one ingenious 
suggestion : that the ‘ globular-amphora ’ folk 
navigated the north German rivers, and in this way 
travelled far without losing characteristic ' mega- 
lithic ’ traits. 

These are only illustrations, all from the first 
half of this important book, of the kind of problem 
which the subject-matter presents, and the lines 
on which a solution is attempted. The author’s 
candour and open mind are illustrated by his 
criticism of his own earlier views about the ‘ Pile- 
dwellers ’ (p. 171). Naturally many difficulties 
have to be confessed and left unsurmounted, until 
fresh evidence comes — a conspicuous example is 
in the chapter on the ' Corded-w’^are ’ people — but 
those who have most to contribute will be the last 
to complain of that frankness ; and the systematic 
arrangement, and clear distinction between facts 
and theories, secure to the book a permanent place, 
as a ground plan on which to lay out one’s own 
superstructure, as time goes on. We could have 
wished for even more illustrations, and especially 
for more of the quite excellent line-drawings : pot- 
fabrics are very hard to photograph, and impossible 
to represent fairly except by a series of examples. 
And how comfortable it is to have all the line- 
drawings from the same competent hand, whatever 
their ultimate source ! The correlation- diagram 
facing p. 418 looks like a cross-word puzzle, but is 
easier to read when you know how. The maps, 
though uniform in principle, and in the picturesque 
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style of execution which finds favour now wdth the 
Clarendon Press, are not ail equally eloquent ; 
partly because some include too many kinds of 
data, partly because the symbols are not sufficiently 
contrasted. But “ The Danube in Prehistory ” is a 
masterpiece in this kind of work, J. L. M. 


A Chemical Dictionary. 

A Chemical Dictionary : containing the Words 
generally used in Chemistry, and many of the 
Terms used in the related Sciences of Physics, 
Astrophysics, Mineralogy, Pharmacy, and Biology, 
with their Pronunciations ; based on recent Chemi- 
cal Literature. By Prof. Ingo W. D. Hackh. Pp. 
viii4-790. (London: J. and A. Churchill; 
Philadelphia : P. Blakiston’s Son and Co., Inc., 
1930.) 425. 

T he present day intensely rapid development 
in all branches of natural science necessarily 
involves a growing terminology with which even 
the specialists find difficulties in keeping pace. 
Particularly is this the case in chemistry, the 
encyclopaedic nature of which scarcely needs re- 
marking. Apart from its law^s and theories, chem- 
istry has to deal with the elements, naturally 
occurring compounds, and with reactions, processes, 
and methods for obtaining the thousands of com- 
pounds continually being added to and produced 
as useful materials or as illustrative substances or 
as addenda of the science. To treat of all of these 
is an enormous task by itself ; if, in addition, a 
chemical dictionary attempts to make clear the 
interdependence of chemistry and the other 
branches of natural science — physics, biology, 
crystallography, and geology — and the arts of 
medicine and pharmacy, and also makes reference 
to those associated wdth the development of 
chemistry and the cognate sciences, it must attain 
a very considerable size and be frequently brought 
up-to-date if its usefulness is to be maintained. 

The production of a one-volume chemical diction- 
ary is, therefore, a great achievement, and Prof. 
Hackh has rendered an important service to 
chemists and chemistry. The volume is not too 
bulky to be handled conveniently and, for the most 
part, the information given is reasonably accurate 
and, in many cases, surprisingly detailed. It is 
almost a super-dictionary, the author being rarely 
content to give a mere definition or description. 

It must be allowed that no dictionary will ever 
be found fully satisfactory in all details to all wLo 
may consult it. The specialist in any one subject 
cannot expect to be satisfied with the necessarily 
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brief account given in a dictionarv of those portions 
of the subject of which he can claim to be an 
authority. It would not be surprising, for example, 
if even “ The Oxford Dictionary ” fails on occasion 
to satisfy the critical faculty of those cross-word 
puzzle enthusiasts who are also readers of the Times, 

To illustrate the excellent features of Prof. 
Hackli’s dictionary would be impossible in a review 
of reasonable length, and reference can only be 
made to one or two. Under ' hydrogen-ion ^ there 
are, apart from the definition, a table of hydrogen- 
ion concentrations, references to and illustrations 
of hydrogen-ion determinations by the electro- 
metric and colorimetric methods together with a 
cross reference to ' indicator where rather more 
than 2|" pages are devoted to tables showing various 
indicators and the hydrogen-ion concentration 
corresponding to the colour change in the cases of 
some 74. After the description of Paul Ehrhch as 
a German biochemist and the founder of modern 
chemotherapy, there is an outline covering pages 
of Ehrlich’s side chain theory and of other out- 
standing features of his work. It would be inter- 
esting to discover hpw^ many organic chemists will 
familiarise themselves with the three pages of 
abbreviated structure formulae of typical organic 
compounds, but this method of representation has 
saved many pages. 

Many * articles ’ are illustrated by diagrams ; for 
example, the triple-point diagram for w^ater is given 
under ' triple point and the equilibrium diagram 
of the ternary system, lead-bismuth-tin, occurs 
under ' alloy It w^ould scarcely be reasonable to 
expect, but it would be useful to many readers to 
have, some explanation, however brief, of such 
diagrams, even if this could only be given by 
omitting illustrations of familiar apparatus such as 
an Erlenmeyer flask, a tripod, a burette stand, or 
even the photographs of chemists and physicists. 
There is an adequate reference to ‘ parachor ’, even 
if the mathematical expression is inaccurate owdng, 
possibly, to a printer’s error. The description of 
acetophenone in two places as ' benzoyl hydride ’ 
needs revision, and perhaps the author would have 
been well advised to omit at this stage the structural 
formula given to strychnine. 

The dictionarjT- refers to the leading chemical 
societies, of which our own takes precedence on 
account of its date of foundation. It also aims 
at being something in the nature of a chemical 
biography and, so far as living chemists are con- 
cerned, the present WTiter has gained the impression 
that the majority appear to be American. Prof. 
Armstrong is mentioned, but it may be regretted 
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that his photograph does not appear on the opposite 
page to that of Arrhenius ! We are tempted tO' 
wonder wdiy there is no mention of H. B. Baker, 
W. H. Perkin, junr., R. Robinson, J. E. Tiiorpe, 
R. Willstatter, and H. Wieland among chemists, and 
why J. J. Thomson and Eddington find no place 
in the gallery which includes Aston, Bohr, Einstein, 
Moseley, Rutherford, and C. T. R. Wilson. 

There are, however, so many good points about 
the dictionary that one becomes perhaps unduly 
impressed by the relatively few" defects, from what- 
ever cause they have arisen, but which can easily 
be remedied in a future edition. 

C. S. Gibson. 


The Oligochaeta. 

The Oligochceta, By Dr. J. Stephenson. Pp. 
xvi + 978. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1930.) net. 

T hird Y-EIVE years ago the Clarendon Press 
published Beddard’s w^eii-knowii “ Mono- 
graph of the Order Oligochaeta ”, but in the interval 
numerous investigations have been made on the 
structure, embryology, and physiology of these 
animals, and much more has been learnt of their 
ecology and distribution. The time wms ripe for a 
new monograph, and zoologists are grateful to Dr. 
Stephenson for undertaking its preparation. With 
the exception of Prof. Michaelsen of Hamburg, it 
is doubtful if any other author could have success- 
fully survej^ed the whole order. Dr. Stephenson 
brought to the preparation of this work a thorough 
practical mastery of the structure and classifica- 
tion of the Oligochseta, an extensive knowdedge of 
the literature, and a flair for conciseness and clear- 
ness in presenting facts and conclusions, and he has 
produced a monograph of exceptional merit. 

The book consists of tw^enty chapters, a biblio- 
graphy, a subject index, and a systematic index. 
The first ten chapters give a systematic account of 
the external characters and of the structure, histo- 
logy, and physiology of the various tissues and 
systems of organs — alimentary, vascular, excretory, 
nervous, and reproductive. That on the alimentary 
canal includes consideration of the chromophil 
cells, the peptonephridia, and the calciferoiis glands 
which are produced by folding of the oesophageal 
epithehum, and are therefore not of mesodermal 
origin as some authors have suggested. The chap- 
ter on the vascular system opens wdtli an account 
of the arrangement of the blood vessels mLnmbricus, 
followed by a comparative consideration of each 
group of vessels in the Oligochaeta and of their 
histology, concluding wdth a brief discussion of the 
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evolution of the vascular system in which the views 
of Lang (the troplioca3l theor}^) and of Vejdovsky 
are set forth. The following chapter on respiration 
gives a clear account of the mechanisms of re- 
spiratory interchange through the bod^^-wall — in 
which there may or may not be networks or loops 
of blood- vessels — or by the agency of gills wdiich 
are present in half a dozen genera, and of intestinal 
respiration which is met with in certain aquatic 
Oligochseta and to which the author devoted con- 
siderable attention some years ago. 

A description of the anatomy and histology of 
the Lumbricid nephridium prefaces the account of 
the half-dozen main tj^-pes of nephridia found in 
Oligochseta. A systematic surv^'ey of the nephridia 
in the several families, a resume of the processes of 
excretion, and a brief note on the evolution of the 
nephridial system within the order complete a 
masterly exposition of a difficult subject. 

In the chapters on the nervous system the author 
has described the various neurones and their rela- 
tions to one another and the remarkable giant 
nerve-ceUs and fibres, has discussed the physiology 
of the nervous system in relation to the various 
types of locomotion, and has added a short note 
on the psychology of earthworms. 

The tenth chapter (115 pp.)? the longest in the 
anatomical part, is by far the best comparative 
account available of the gonads, their ducts and 
associated glands, the spermathecse, the spermato- 
phores, the modified genital setae and the clitellum. 
The three following chapters deal with spermato- 
genesis, oogenesis, fertilisation, copulation, ovi- 
position, embryology, and asexual reproduction. 

In the fourteenth and fifteenth chapters are 
recorded the chief anomalies of structure and mal- 
formations, for example, bifurcation of one or 
both ends, and the principal results of investigations 
on regeneration and transplantation for which 
earthworms have been extensively employed. 

The following chapter on the ecology and manner 
of life of the Oligochseta contains a selection of the 
most interesting observations on these subjects 
from the literature of the last thirty-five years ; 
for example, reference is made to the very small 
oxygen requirements of certain aquatic forms — ^a 
species of Limnodrilus occurs in Peoria Lake (near 
Chicago) wffiere the dissolved oxygen was found to 
be less than one part in a million— and to the 
number of earthworms in the soil, which appears 
to be considerably greater than w^as stated by 
Darwin. The highest numbers recorded are for a 
meadow near Zurich , in wffiich 700 Lumbricidse and 
8000 Enchytraeids per square metre wwe found. 
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The excellent chapter on geographical distribu- 
tion deals clearly among other subjects with the 
view^s of Michaelsen and. of Benhaiii regarding the 
value of the evidence afforded by the distribution 
of Acanthodriliiie worms concerning the former 
existence of a more extensive antarctic continent. 
The author adds his own carediil conclusions bn the 
bearing of the known facts of geographical distribu- 
tion on the former existence of Indo-Australian 
and other land-bridges. 

The discussion of the phyiogeny and affinities of 
the Oligochseta includes interesting observations on 
convergence and on polyphyly. 

In the concluding chapter, the author adopts a 
scheme of classification of the Oligocliaeta into 
fourteen families. The Acanthobdellidse are not 
included ; they are regarded as leeches. For each 
family a concise definition, a note of its distribution, 
and comments on the chief structural characters 
and on ecology are given. The further systematic 
consideration is restricted to the genera — about 
I 120 — under each of wffiich is a definition, reference 
to its distribution and a note of the number of 
species, with comments on special features. The 
author states that the number of species of Oligo- 
chaeta now" knowai is about 2400, twice as many as 
w"ere known in 1900, the revision of which wmuld be 
a formidable task. He makes a strong plea in the 
preface for the careful identification of specimens 
used in research and for the avoidance of such 
meaningless expressions as ' the earthworm ’ or 
' the common earthwnrm and points out that the 
phrase the common earth wmrm, Lumbricus ter- 
restris ” is for many parts of the country fallacious, 
this worm being often less common than one or two 
species of Allolobophora. 

The bibliography of more than 1000 papers 
includes the most important wnrks down to October 
1928 and a few^ more recently issued. Only about 
80 bear date previous to 1895, the author rightly 
considering that the papers of an earlier date had 
been dealt with by Beddard or that the subjects 
of which they treat had been reinvestigated by 
new"er methods. 

The illustrations have been carefully chosen, 
nearly all from recent memoirs. A miscalculation 
of the number of earthworms per square metre 
from the figures per acre is the only mistake the 
reviewer has noticed, and the book appears to 
be entirely free from misprints. The author is 
to be most heartily congratulated on his masterly 
monograph, which will undoubtedly be for many 
years the authoritative w"ork of reference on the 
bligoehseta. J. H. A. 
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Our Bookshelf. 

Die TecJmologie der Fermente. Herausgegeben von 
Prof. Carl Oppenheimer. Halbband 2 : Fer^ 
mente in der Fettmdustrie, Milcliwirtschaft, Leder- 
industrisy Gelatine- und Leimindnstriey Fharmaz. 
Industrie, MalzextraJctindustrie, Textilindustrie, 
Nahrungsmittelindustrie. Pp. xi + 370. (Leip- 
zig : Georg Tliieme, 1929.) 42 gold marks. 

The work before us forms the completion of the 
fourth volume of Prof. Oppenheimer’s great 
treatise ''Die Fermente und ihre Wirkungen”. 
The fourth volume is entitled “ Die Technologic 
der Fermente the first half -volume of which was 
compiled by Dr. Albert Hesse of Munich. The 
subject matter it dealt with may be gathered from 
its title, " Enzymatische Technologic der Gahrungs- 
industrien The second half -volume, which is now 
under review, is concerned with the subjects given 
above under the sub-title. 

The hydrotysis of fats on an industrial scale 
by the lipases is dealt with by Dr. Emil Hoyer, 
whose article contains 17 illustrations. Dr. W. 
Grummer’s short article on enzymes in the milk in- 
dustry is concerned with the technology of rennet. 
A comprehensive monograph of 116 pages on the 
leather industry includes 21 illustrations and is 
contributed by Dr. Otto Gerngross, following which 
is a short article of four pages by the same author on 
gelatin and glue. The article by Drs. P. Bergell and 
H. Carls on enzymes in pharmacology covers 102 
pages and contains five illustrations. The con- 
cluding three articles are by Dr. A. Hesse, the sub- 
ject matter being commercial malt extract, the 
significance of enzymes in the textile industries, 
and industries concerned with foods. They occupy 
13, 79, and 69 pages of text respectively. 

Throughout the work citations are made to 
scientific papers as well as to patent specifications. 

Prof, Oppenheimer may be congratulated in 
having, with the help of his collaborators, produced 
an exceedingly valuable treatise on a department 
of science of ever-increasing industrial importance. 

A. R. L. 

Voricommen und Geochemie der mineralischen Roh- 
stoffe : Einfuhrung in die Geochemie und Lager- 
stdttenlehre ; besonders filr Chemiher und Studier- 
ende der allgemeinen Naturwissenschaften, Von 
Prof. Dr. Georg Berg. Pp. x+414. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1929.) 
28 gold marks. 

Ih accordance with the modern tendency, Dr. 
Berg regards the study of mineral deposits as 
' applied geochemistry His book, moreover, does 
not deal exclusively with ore deposits in the strict 
sense but includes deposits of all the useful minerals. 
It is divided into two parts. Part 1 consists of an 
introduction to geochemistry, and treats of the 
general factors underlying the distribution and 
migration of elements within the crust and in- 
terior of the earth, and the particular factors upon 
which their local enrichment to workable bodies 
depends. In this part is given a good summary 
of all modern work on the subject. 
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In Part 2 the elements are considered individu- 
ally, although there is a primary grouping into 
certain classes, and in certain cases two closely re- 
lated elements may be treated together . The various 
mineral species are dealt with, and in every case the 
actual mode of occurrence is regarded as a function 
of all the geochemical characters of the element in 
question. By this means the genetic relationships 
are made clear and the parageiiesis of both elements 
and minerals takes on a new significance. In a 
book of this nature it is quite impossible to de- 
scribe every known deposit of each element : 
nevertheless, the author has selected representative 
examples of the important types from world 
sources. The text is illustrated throughout with 
numerous diagrams and sections. 

Travels in the Congo. By Andre Gide. Translated 
from the French by Dorothy Bussy. Pp. ix-H 
375 + 16 plates. (New York and London : Alfred 
A. Kmopf, 1930.) 15s. net. 

This volume, which is a translation of " Voyage au 
Congo ” and " Le Retour du Tchad ”, published 
in 19^27 and 1928, is the embodiment of an ambition 
realised after thirty-six years. It is appropriately 
dedicated to Joseph Conrad. Andre Gide, the dis- 
tinguished French man of letters, has here recorded 
the day-to-day events and the impressions stored 
up in a journey by road and river, in boat and car, 
but mostly on foot, through the Belgian and French 
Congo to Lake Chad. The reader should feel no 
disappointment at finding this no scientific record : 
beyond an amateur interest in the more remarkable 
fauna of the tropics, and to some greater extent in 
the lepidoptera and flora, the author had not the 
equipment for systematic observation. But never- 
theless, as a vivid impressionistic picture of life 
and travel in tropical Africa, it has a value. Native 
life and character stand out in the round against 
a background of the forest. Though the author 
started, as he himself confesses, with little interest 
in the native and his relations with the white in- 
habitants and the administration, this soon became 
the main interest of the journey. It is beyond 
question that his intervention brought to the 
notice of the administration many abuses in treat- 
ment of the natives by the commercial companies 
to whom concessions had been granted. 

Experimental Physical Chemistry. By Prof. F. 
Daniels, Prof. J. Howard Mathews, and Prof. 
J. W. Williams. (International Chemical Series.) 
Pp. xvi + 475. (New York : McGraw-Hill Book 
Co., Inc. ; London : McGraw^-Hill Publishing Co., 
Ltd., 1929.) lls. 6d. net. 

Although there is no lack of good English text- 
books on practical physical chemistry, the present 
volume forms a welcome addition to the literature 
of the subject. It covers the range of experiments 
usually done by students in Great Britain, and gives 
in addition a number of alternative experiments 
of a more advanced character which viil make the 
book useful to those beginning research. There 
are useful references to literature. The book should 
be available in every physico-chemical laboratory. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected, manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications. "I 

The Parachor and Molecular Volume. 

Dr. Sugden has put physical chemistry very much 
in his debt by his introduction of the concept of the 
parachor. Simply defined as this is in terms of 
Macleod’s fundamental discovery that the surface 
tension of a liquid at any temperature is in a constant 
ratio to the fourth power of the difference of the 
orthobaric densities of liquid and vapour measured 
at the same temperature, the parachor has proved, 
as a weapon of attack on the problems of chemical 
constitution, much more powerful than the molecular 
volume. 

If we write Macleod’s law in the form 

-d), 

the parachor P is simply the constant K multiplied 
by the molecular weight ; putting, therefore, 

P=My-^^^liD -d), 

it follows, as Dr. Sugden rightly points out, that, if 
d is negligible in comparison with D, a comparison 
of the parachors of two substances is a comparison 
of two molecular volumes at temperatures such that 
the surface tensions are equal. But the step from this 
argument to the assumption that a parachor (Sugden, 
Jour, Chem. Soc,, 125, 1177, 1924; and T. M. 
Lowry, Nature, Mar. 8, p. 364) “is in fact a mole- 
cular volume which . . . is . . . independent of the 
temperatures at which it is measured ”, and which 
“ therefore replaces, with greatly enhanced efficiency, 
the old molecular volumes ” is quite unjustifiable. 

It is true that two speeds may be compared by 
comparing the lengths covered in equal times, but 
this does not provide the slightest justification for 
asserting that a length is a velocity. Just as much, 
or as little, is a parachor a molecular volume, and one 
is not forwarding the use of this valuable concept by 
calling on it to play a rdle for which it is by no means 
fitted. The parachor, as parachor, has assisted in the 
elucidation of a number of constitutional problems- — 
there is nothing to be gained, and much to be lost, by 
rechristening it a molecular volume. 

The dangers attendant on this attitude are well 
illustrated by a study of a table drawn up by Dr. 
Sugden. He remarks {Jour. Chem. Soc., 125, 1177, 
1924) that if the parachor “ is a true measure of the 
molecular volume it should bear an approximately 
constant ratio to the critical volume ” ; and he gives 
a table, reproduced in extended form on p. 31 of his 
interesting volume “The Parachor” which shows 
that the relation P = 0*78 F<. can be used to predict 
the molecular critical volume to within about 3 per 
cent. Now, whatever we may think of the rational 
basis of Dr. Sugden’s hypothetical syllogism, we have 
good gromid for assuming that the ratio P/F^ is not 
a constant. Some little time ago, I showed {Trans. 
Far. Soc., 1923) that Macleod’s constant C in the 
equation 

y=:€{D-d)^ 

may be ^ expressed in terms of the molecular weight 
and critical constants of the liquid by 

where A is a ‘ universal ’ constant. If we replace 
by the critical molecular volume F^ and remember I 
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that the parachor P' is equal to we easily find 

that 

Hence it is not P/F^. which we should expect to be 
constant, but Aj, where 

Ai or (P/F,) 

I reproduce here Dr. Sugdeii’s table with one or two 
additional columns, and if the columns headed 
P/Fc and A^ respectively be compared, it will be 
seen that the constancy of the numbers in the column 
last mentioned is very considerably improved. 


Substance. 

P. 

Ve. 


P/Vc. 


Hydrogen . 

35-1 

[46*9] 

33*1 

[0*75] 

0*440 

Methyl form- 
ate 

138*6 

172*0 

487*1 

0*81 

0*406 

Methyl acet- 
ate 

177*0 

227*8 

506*8 

0*78 

0*405 

Benzene 

206*3 

256*1 

561*6 

0*81 

0*417 

Carbon tetra- 
chloride 

219*9 

276*1 

556*3 

0*80 

0*418 

Diethyl 

ether 

211*7 

281*9 

466*9 

0*75 

0*414 

Methyl pro- 
pionate 

215*0 

282*0 

530*5 

0*76 

0*407 

Propyl form- 
ate 

216*1 

284*8 

538*0 

0*76 

0*404 

Ethyl acet- 
ate 

217*1 

286*3 

523*2 

0*76 

0*407 

Chloro - ben- 
zene 

244*5 

307*8 

632*3 

0*80 

0*412 

Methyl iso- 
butyrate 

253*3 

338*9 

540*7 

0*75 

0*409 

Methyl butyr- 
ate 

254*2 

340*1 

554*4 

0*75 

0*408 

Ethyl pro- 
pionate 

254*8 

344*3 

546*0 

0*74 

0*405 

Propyl acet- 
ate 

256*1 

345*3 

549*3 

0*74 

0*406 


The numbers for hydrogen are a little difficult to 
follow. Dr. Sugden gives the critical molecular 
volume of hydrogen as 46-9. Landolt-Bornstein and 
the “ International Critical Tables ” agree in giving 
as the most probable value, Kamerlingh Onnes’ 
figure of 0*03102 for the critical density. This gives 
64*6 as the critical molecular volume. If now w^e take 
Dr. Sugden’s value of 46*9, the ratio P/Fp is about 
0*75, but the value of A^ is very far from the mean 
value 0*409. On the other hand, the accepted value 
of 64*5 makes the ratio of P/F^ equal to 0*53, but the 
constant of the last column is now 0*44, as close to the 
mean as one would expect with a substance such as 
hydrogen. 

There is very little doubt that it is preferable to 
treat the parachor as a parachor, and to discuss the 
problem of molecular volumes on an entirely inde- 
pendent basis. As Prof. Lowery remarks (in rather 
stronger terms than is justifiable) Kopp’s attempt to 
regularise the values of molecular volumes by meas- 
uring them at the boiling points of the liquids con- 
cerned was not an unqualified success. One has to 
remember, however, that boiling points are only very 
approximately corresponding temperatures. The 
ratio of boiling point to critical temperature varies, 
for example, in a perfectly regular manner for the 
homologous series of normal paraffins. 

It is possible — if indeed the attempt has not already 
been made — that a number of these irregularities 
would be removed if molecular volume determinations 
were carried out at exactly corresponding tem- 
peratures. I have recently developed an ecpiation 
showing the variation of the orthobaric density (/?) 
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of an imassociated liquid with reduced temperature 
m, which takes the form 

p=2p,[A(l -m/2)], 

where A is a constant which to a first approximation 
may be taken as unity. With the exception of a few 
degrees in the neighbourhood of the critical tempera- 
ture, this equation represents the behaviour of an 
unassociated liquid with an accuracy equal to that of 
experiment. The equation shows that, if comparisons 
be made at strictly corresponding temperatures, a 
comparison of molecular volumes reduces to a com- 
parison of critical molecular volumes, and it is 
possible that regularities may emerge from a search 
made in this direction. However that may be, it is 
certain that a paraehor is not a molecular volume. 
The paraehor is a healthy infant, strong enough to 
fight its own battles in its own name, and its friends 
will be well-advised to treat it as an independent 
concept. 

Allan Ferguson. 

East London College, E.l. 


Parasitism a Stimulus to Pupation : Alysia 
manducaior in Relation to the Host Lucilia sericata. 

Considerable diversity of opinion has been ex- 
pressed regarding the stage in which hibernation of 
the ‘ blow fiy Lucilia sericata Meigen, takes place. 
Records are given variously as : 

(а) Mainly in the pupal, but also in the larval stage.’- 

(б) Both in pupal and larval. ^ 

(c) In the larval stage.® 

In investigations in progress for the Australian 
Council for Scientific and Industrial Research, on the 
biological agencies which play a part in limiting the 
numbers of this fly, the question of hibernation has 
been brought into close apposition with that of para- 
sitism by the Braconid, Alysia mmiducator Panzer. 

Originally it appeared that hibernation of the host 
might take jilace in more than one stage, for both 
larvse and puparia were recovered from the soil sur- 
rounding baits exposed in the autumn and examined 
towards the end of the season, five weeks later. The 
mean daily temperature from the time the larvee had 
reached a stage of development normally leading to 
pupation, and for three weeks prior to examination, 
had been 8*5° C. As the daily range in temperature 
was small and the weather dull, the mean air tempera- 
ture was no doubt a reasonable approximation to that 
of the soil to which most of the larvse had migrated. 
Of the larvae collected, some pupated a day or two after 
being brought to the laboratory, while others did not ; 
the latter have undergone a tardy pupation on en- 
countering higher temperatures, and the larval life of 
some of theni at an average temperature of 15° C. 
was prolonged to three months. 

The mean temperatures obtaining in the field at the 
time the material from the bait was collected were such 
as are usually associated with hibernation. Thus it 
seemed highly improbable that the puparia taken 
from the field were those which would complete their 
development and produce flies before the winter. In 
other words, it appeared that hibernation might be 
possible in both larval and pupal stages. The para- 
sitism records, however, have yielded some interesting 
results, which necessitate a different interpretation of 
the facts. From larvai which had not pupated within 
eight days of being brought from the field the per- 
centage parasitism has been negligible : practicaliy 
all the parasitism records have been obtained from 

Wo. 3155, VoL. ' 125]. 


j puparia or larva3 which pupated soon after collection, 
as will be seen from the following table : 


Table I. 


Batch. 

Stage. 

Number. 

Para- 

sitised. 

Parasitism., 

1 

Larvae . 

Puparia (plus larvae 
pupated within 8 

198 

1 

0 - 5 % 


days of collection) 

198 

173 

87 - 4 % 

2 

Larvae . 

Puparia (plus larv® 
pupated within 8 

70 

6 

8 - 6 % 


days of collection) 

128 

119 

92 - 2 % 


It appeared then, since practically all the parasitism 
was associated wnth those forms which had passed into 
the pupal stage, while those which remained as larvae 
were unparasitised, that there might be some relation 
between host pupation and parasitism. 

Of several thousand larvae removed from the 
field a month earlier which had completed their 
development under cool conditions indoors, a propor- 
tion also had pupated, though the majority had re- 
mained in the larval stage. If, then, the relation 
which appeared to exist between parasitism and host 
pupation were a fact, it seemed reasonable to expect 
that confirmation might be obtained from those forms 
collected a month earlier, which, under cool conditions, 
were apparently hibernating in part as larv£e and in 
part as puparia. One hundred of each stage were 
therefore dissected and the results wwe as follows. 
(One hundred larvae left under the same conditions 
have continued to hibernate without pupation.) 


Table II. 


Stage. 

Number. 

Parasitism. 

Larva . 

Puparium 

100 

100 

0 per cent. | 

88 per cent. r 


As there was a possibility that the presence of 
parasites, more especially in the egg stage, may have 
escaped detection in the host larvae, an additional 
himdred larvae were put to pupate. (The parasite is 
present as a reasonably w^ell-developed larva after the 
host has pupated and its detection is therefore as- 
sured.) Of these, 87 pupated and 13 died. All were 
dissected. A further 100 puparia were also placed 
aside to emerge for confirmation of the species of 
parasite. The results from these extra larva? and 
puparia confirm those already given. 


Table III. 


Stage. 

Number. 

Parasitism. 

Larva . 

Puparium 

100 

100 

0 per cent. 

89 per cent. 


It appearSjthen, that the retardation by low tenq lera- 
tures of the physiological events normally leading to 
pupation may be overcome by a stimulus' contributed 
by parasitism. 

Of the parasites obtained from the four groups of 
puparia given in the foregoing tables, Alysia nian- 
ducalor has predominated to the extent of 93 - 6 , 
99*1, 96-6, and 98*9 per cent respectively. The 
remaining parasitism was by Apheereta muvuta 
Wees, which appears to produce an effect similar to 
that caused by A . 

^ ■Altson was, of the ..opinion . that ' successful para- 
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sit ism ’ by Alysia mmiducator caused the host iarvfe 
to burrovvA although he does not record any experi- 
ments on the point. As most of his observational and 
experinumtal work was done on GaUiphora erythro- 
crphala, it was no doubt this species to which he re- 
ferred. One hesitates to accept the idea that ‘ suc- 
cessful parasitism ’ by Alysia manducatory if this means 
the actual presence of an egg capable of development 
within the host, is the cause of stimulated pupation in 
Liicilia sericata. It may be' that the real cause is the 
secretion injected at the time of oviposition and which 
causes temporary paralysis of the host larva. If this 
were the case it would probably account for some host 
pupation as a result of the injection wdthout the de- 
position of the egg, and explain why in the foregoing 
tables all puparia did not jdeld parasites. Interrup- 
tions in the oviposition act are common enough and 
due to a variety of causes. Experimental wmrk on 
this point is in progress. 

F, G. Holdaway. 

A. C. Evans. . 

Faculte des Sciences (Zoologie), 

Toulouse, France. 

^ Graham-Smith, G. S., Parasitol., 8, 4, 440-544; 1916. 

Kishiik, M., Ohio JL Set, 17, 8, 285-294 ; 1917. 

^ Davies, W. M., Nature, 123, 759-760 ; 1929. 

^ Altsoii, A. M., Proc. Zool Soc, Land., 15, 195-243 ; 1920. 


Penetration of Methylene Blue into Living Cells. 

In Nature of June 16, 1928 (vol. 121, p. 939), 
Irwin has commented adversely on certain quotations 
of my results on the penetration of methylene blue 
into living cells. It seems important, therefore, to 
direct the attention of readers of Nature to subsequent 
findings made by me. 

In these new experiments (M. M. Brooks, Proto- 
plasmUy 7, No. 1, 46 ; 1929) it was found that differ- 
ences between Irwin’s methods and those used by me 
were responsible for differences in the results. Irwin’s 
experiments were done wdth a very much higher pH 
value of the external solution ; a much more con- 
centrated solution of dye in the external medium 
(from 3 to 25 times as concentrated); and a more 
impure dye ; and in darkness rather than in diffuse 
daylight. 

Experiments done according to methods used by 
me again showed that methylene blue penetrates 
living cells as such and not as one of its lower homo- 
iogs. When Irwin’s methods of experimentation 
w^ere used, trimethylthionine was foimd in the sap, 
showing without doubt that her results were due 
either to high pH value which alters the dye, to the 
impurity or high concentration of dye which she used 
in the external solution., to the difference in illumina- 
tion, or to some combination of these factors. It is 
also important to consider what part is played by 
injury ; plants placed under the . adverse conditions 
of Irwin’s experiments are undoubtedly more abnormal 
than those subjected to such mild treatment as that 
used by me. 

There is no reason to doubt the validity of the 
speetrophotometric analyses made for Irwin by W. C. 
Holmes and K. S. Gibson of the Bureau of Standards, 
W ashington, D . C . The error lies in the solution which 
was submitted to them for measurement. 

It is apparent that the purer the methylene blue, 
and the less abnormal the experimental conditions, 
the more nearly wiU methylene blue be found uncon- 
taminated in living cells. 

Discussion of contradictory results obtained by 
different workers will scarcely advance our knowledge 
of cellular biology unless due coiisideration is given 
to possible differences in experimental methods. It 
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is a simple matter to confirm the observation that 
methylene blue as sucli penetrates normal living cells, 
provided proper methods are used. 

Matilda Moldenhatjer Brooks, 
Department of Zoology, 

University of California, 

Berkeley, Cal. 


Photo “Decomposition of Molecules having 
Diffuse Band Spectra. 

The products of photo -decomposition of molecules 
showing diffuse discontinuous band absorption spectra 
(predissociation spectra) where, according to Bon- 
hoeffer and Earkas [Z. physik. Ghem,, 134, 337 ; 1928), 
the light produces dissociation by internal energy 
exchange, without collision, can be studied readily 
in the case of ammonia. 

If ammonia at a few millimetres pressure be intro- 
duced into a quartz tube containing the yellow tungstic 
oxide and the gas be illuminated with a hot mercury 
vapour arc, reduction to the blue oxide of tungsten 
occurs with a f ew minutes exposure . This ready reduc - 
tion points to the presence of atomic hydrogen in 
the decomposition products. The result is not un- 
equivocal, since there might be (Bates and Taylor, 
J. Am. Ghem. Soc., 49, 2438 ; 1927) hydrazine formed 
in a stepwise decomposition of the ammonia, and it 
is known that hydrazine reduces tungstic oxide at 
room temperature. 

The formation of atomic hydrogen is, however, 
indicated by the following experiment. Mixtures of 
ammonia gas, hydrogen, and carbon monoxide when 
streamed through a quartz tube illuminated by the 
mercury arc produce marked quantities of formalde- 
hyde and also a considerable deposit upon the sides 
of the tube of a white solid, soluble in water, which 
appears to be hexamethylene tetramine. This re- 
action definitely points to a dissociation of ammonia 
yielding atomic hydrogen, since the activity of this 
latter in producing formaldehyde from hydrogen and 
carbon monoxide is well known (Taylor and Marshall, 
J. Phys. Chem.y 29, 1140; 1925). This method of 
producing atomic hydrogen in controlled amounts by 
regulating the intensity of illumination of ammonia 
and other molecules showing diffuse spectra is well 
adapted to the study of reactions induced by intro- 
ducing atomic hydrogen in various gas mixtures. 
Such studies are in progress here. 

Hugh S. Taylor. 

^ John R. Bates. 

Department of Chemistry, 

Princeton University, 

Princeton, New J ersey. 

Mar. 4. 


Intensities in the Atmospheric Oxygen 
(Intercombination) Bands. 

We have made exact intensity measurements of the 
A group of the absorption bands of oxygen at X7600 A. 
with the aid of the ‘ raster ’ method of Freriehs,^ 
using a 6*4 metre concave grating, infra-red sensitive 
plates, and three different lengths of light path, re- 
spectively 14, 33, and 60 metres. It was found that 
the exponential absorption law J holds for 

these absorption lines ; for the 33 metre light path, 
assuming that the peaks of our photograms can be 
identified with the true absorption co -efficient, we 

find for the strongest line an absorption -AL ,- — - of 

0 

27 per cent. 

Knowing the temperature of the absorbing gas 
(air, room temperature) and the true energies of the 
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rotational levels^ it is possible to compute the tran- 
sition probabilities of the rotational levels, since the 
Boltzmann factor is exactly knomi. According to 
Mulliken, these bands are a combination, the 

ground level of the molecule being the state. The 
lines obey the following relations ; 


PzU) =F'U) ~mj ) ; 


FlU) =F'(j) -F/{ j) 


The intensity relations (not hitherto known for inter- 
combination bands of this type) which are found to 
hold are as follows (omitting the Boltzmann factor 
e-ElhT) ■ 

Intensity of P 2 (y ) = + 2 ) P 2 (i) = i( / - 1 ) 

A(y)=i(y+i) F^u)=m 

For small values of there are small deviations 
which we believe to be real and which are propor- 
tional to reciprocal values oi j. The summation rule 
^%U) +'F* 3 (y) + ^ 2 (y) +^i(y) = 2 / + I is therefore obeyed 
only for the higher values of j. The mean error of the 
measurements, of which a full account will be given 
later in the Zeits. f. Phys., about 3-4 per cent. 

W. H. J. Childs. 

K- Mecke. 

Physikalisches Institut d. Univ., 

Bonn, Feb. 20. 


^ R. Frerichs, Zeits.f. Phi/s., 31, 305; 1925. 

® R. M. Badger a. R. Mecke, Zeits, /. Phus., 60, 59 ; 1930. 


The Hybridity of Drosophila melaaogaster, 

I AM very much attracted by Prof, Jeffrey’s remarks 
in Nature of Mar. 15 on the hybridity of Drosophila 
melanogaster, partly because I also think hybridisation 
(internal or external) of great evolutionary import- 
ance. But the tangle of genetical and cytological 
literature has obscured so many of the issues involved 
that I feel Prof. J effrey would do us a great service in 
elaborating some of his ideas and defining others. 

What, for example, is a hybrid ? How are we to 
define it and how are w© to recognise it ? These are 
questions that Prof. Jeffrey with his clear-cut ideas 
will be able to answer directly. The working geneticist 
and cytoiogist cannot deal with them so easily. He 
cannot see the wood for the trees. 

One would like to know also in simple terms how 
variation is connected with hybridity in, say. Droso- 
phila melanogaster and (Enothera Lamarckiana ? Is 
it what Mendelians call ‘ segregation ’ ? Or is it due to 
crossing over? Or can we perhaps ascribe it to an 
irritability of the germ plasm induced by the hybrid 
condition ? If we knew these things we might be 
able to make some notable generalisations. 

Again, with regard to the pairing of chromosomes, 
I agree with Prof. Jeffrey in attaching great import- 
ance to failure of pairing, but I hesitate to give it a 
general cause. Does it happen for the same reason 
in Drosophila, (Enothera, Drosera, and Tradescantia ? 
Perhaps Prof. Jeffrey can show that it is always dxie 
to hybridity, and that will be a great help in under- 
standing meiosis. Perhaps he can show, also, that 
lagging chromosomes are always due to the same 
condition. 

Fmally the student would like to know what Prof. 
Jeffrey thinks of the criticisms of Drosopihila workers, 
such as Metz, Belaf, Huettner, Guyenot and Naville, 
and Zuitin. Are their suggestions, that Prof. Jeffrey’s 
lagging chromosomes in Drosophila are really cyto- 
plasmic bodies, to be taken seriously, or are they 
merely irrelevant ? 

C. D. Darlington. 

John Innes Horticultural Institution, 

Merton, Mar. 20. 
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Raman Effect in Water. 

In a previous communication (Nature, Nov. 16, 
1929) the peculiar changes in the Raman bands for 
water in solutions of nitric acid were mentioned. 
Work with many other strong electrolytes, acids, 
bases, and salts, has confirmed this behaviour. Study 
of the bands with ice and with water at higher tem- 
peratures has revealed interesting features connected 
with this. Pure water gives three bands correspond- 
ing to infra-red wave-lengths of about 3T2, 2-93, 
and 2*79 yw, which are diffuse and merge into one 
another. In electrolytic solutions, however, these 
three bands become sharper with increasing concen- 
tration of the electrolyte. The band corresponding 
to 3*12 fi gradually diminishes in intensity until, in 
very concentrated solutions, it entirely disappears. 
On the other hand, the band corresponding to 2*79 
which is the weakest of the three in pure water, 
becomes stronger in intensity with increasing pro- 
portion of the electrolyte, until, in very strong solu- 
tions, it becomes equal in intensity to the central band, 
which is the most intense of the three in pure water. 

A study of the variation with temperature of the 
distribution of the intensities of these three bands has 
shown a similar behaviour, the band corresponding 
to 3T2 yu, diminishing in intensity with increasing 
temperature, while that for 2-79 ycc increases. Ciystal- 
line ice has shown an entirely different behaviour. 
The intensity of the central band is the same as in 
water. But the band corresponding to 3T2 ytt is 
stronger in intensity than in water, the band for 
2*79 yti being weaker still in ice. Thus the behaviour 
of water in electrolytic solutions, instead of being 
similar to that in crystalline ice, is exactly opposite 
to it. It behaves more like water at higher tempera- 
tures. This is a surprising result, being contrary to 
existing ideas regarding the nature of water in 
solutions. 

I. Ramakrishna Rao. 

Wheastone Laboratory, 

King’s College, 

London, W.C.2. 


Dipole Moment of some Organic Halides. 

In a not© published in Nature (Mar. 16, 1929), 
Prof. P. N. Ghosh pointed out from the results 
of Mahan ti and Das Gupta {hid. Jour. Phys., 3, 467 ; 
1929) that the OH-radical is mainly responsible for 
producing the dipole moment in the case of the 
saturated normal alcohols, whether the carbon chain 
is open or closed, long or short. Recently (in a paper 
communicated to Phys. Zeit.) Malianti has shown 
that the dipole moment is sensibly constant for a 
homologous series and its magnitude depends on the 
nature of the polar group, radical, or atom in the 
corresponding homologues. According to his view, 
all the alkyl chlorides should have a dipole moment 
of the order of 2 x 10"^® e.s.u. and the bromides of 
the order of 1*79 x 10~^® e.s.u. I have determined 
the dipole moments of a few organic halides by a 
heterodyne method and they agree well with the views 
and results of Malianti. They are : 

At X 1018 

Propyl chloride . . . 2-07 

Allyl chloride . . . . 1'99 

Propyl bromide • • * 1*78 

D. N. Sen Gupta. 

Applied Physics Laboratory, 

University College of 
Science and Technology, 

Calcutta, Feb. 11. ^ 
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Earth Movements in the Delta of the Rhone. 

By R. D. Oldham, F.R.S. 


D eltas are essentially areas of instability. 

The \^ery existence of a large delta is depend- 
ent on changes of level of the land, and not merely 
a general subsidence, but a special local sinking 
of the deltaic region in comparison with the sur- 
rounding land. Nor is this all, for there can be 
few deltas, if any, in which the general movement 
in a downward direction has not been interrupted 
at intervals by one in the opposite direction, and 
in w'hich more or less extensive areas of upraised 
alluvium cannot be found. To this rule the delta 
of the Rhone is no exception, but there is no other 
instance in wRich the amount of this change can 
be measured, or the date fixed at which it took 
place, with so close a degree of accuracy as can be 
done for some of the changes w^hich have taken 
place at the mouth of the Rhone. 

Readers of Nature may remember that this 
subject was referred to in articles on '' Problems 
of the Rhone Delta ”, which appeared in the issues 
of July 4, 11, and 18, 1925. It W'as there pointed 
out that the geological w^ork of M. G. Denizot had 
demonstrated an uplift of the land in the pre- 
historic past, by which the original alluvial deposit 
of the delta was raised to a level at which further 
accretion was brought to an end and an undulating 
land surface developed by denudation, a surface 
on which the Romans built their homes and monu- 
ments, and of which large areas are still in evidence, 
though a larger part has been buried under fresh 
deposits of alluvium formed at a later date. It 
was also pointed out that there w^as evidence of 
a subsidence of the land, amounting to about 5 
metres, having taken place betw^een the beginning 
of the eighth and the end of the ninth centuries. 
Since those articles were WTitten, I have been able 
to' collect a much larger volume of evidence bearing 
on the problems indicated in the earlier articles, 
and an epitome of the results, as they affect this 
question, of past changes of level, will probably 
be of interest. 

The position of the mouth of the Rhone in 
Roman times can be fixed with certainty and a 
fairly close approach to precision from the mari- 
time itinerary, first compiled in the first or second 
century of our era. It lay sixteen Roman miles 
from the port of Fossae Marianae, now represented 
by the seaside resort of Fos-sur-Mer, and this would 
bring it to the locality where is now the Grau de 
la Dent at the mouth of the Vieux Rhone, or chan- 
nel occupied by the river during the seventeenth 
century, the existing sea coast being at this point 
almost coincident with the ancient shore line of 
pre-Roman and early Roman times. At Arles 
the channel of the Roman Rhone seems to have 
followed very closely the course of that in which 
it now;fiows, and local conditions preclude any wide 
departure from it. At about ten kilometres below 
Arles the channel can again be fixed within narrow 
limits ; a spur of the gravels of the Crau puts an 
absolute bar on any course lying east of the present 
one, and within less than 3 kilometres to the 
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west comes a spread of the old pre- Roman land 
surface carved out of the upraised alluvium. 
Within these narrow’ limits the Roman Rhone must 
have flow^ed, but below’ this there is no certainty, 
except that it never flowud past Passon or by any 
of the channels below" that point, wkicli have been 
followed at various times from the tw^elfth century 
to the present day. The most likely interpretation 
is that it follow'ed the general course of the present 
Aube de Bouic to near the shore of the fitang de 
Yaccares, thence southwards to the east of Fielouse 
and the ruins of the x4bbey of St. Ulmet, and then 
to the same general course as was follow"ed by the 
last 8 or 10 kilometres of the seventeenth cen- 
tury channel, which is still knowm as the Vieux 
Rhone. Measured along this course, the thirty 
Roman miles given in the itinerary as the distance 
by river from the mouth to x4rles, would corre- 
spond very closely with the actual length of channel. 

With the end of the Roman dominion the records 
become scanty and fragmentary, until the close 
of the tw’elfth century, when we find an entirely 
different state of things. The seaport of Fossae 
had disappeared, the entrance to the main channel 
of navigation w"as at the mouth of what is now the 
iStang de Galejon, on the western shore of which 
there is a group of low hills, then knowm as Odor, 
and later as La Roque. Passing this a broad 
stretch of inland lagoons w"as traversed to the 
neighbourhood of Passon, where further progress 
was only possible along a single channel, narrow 
and barely deep enough to admit even those vessels 
of small tonnage by which the bulk of the sea traffic 
of those days was carried. This channel, knowm 
as the Grau de Passon, led into a wider and more 
open one coming dowm from Arles, and wras the| 
cause of constant anxiety to the council of that city,! 
for fear that it might become blocked by obstacles 
to navigation. Though called a ' grau ’, which at 
the present day would suggest the mouth of a 
river, the condition in the tw’elfth century wms 
different ; it is clear from later history that the 
real river did not flow’ this wmy, and did not reach 
the so-called grau until after the thirteenth century 
had run its course. The channel wms a passage 
between two lagoons, through wdiich little or no 
current flow’ed, and the question arises of how 
it could have originated. It is certain that nothing 
of the sort existed in Roman times and that the 
track of vessels bound for Arles did not then 
run up theJfitang de Galejon, and through that 
channel w’hich is crossed by the raihvay from 
Arles to Port St. Louis, immediately south of 
the station of La Porcelette. Here a small irriga- 
tion canal, deriving from the river, is all that 
remains to mark what wms once the main channel 
of navigation from Arles to the sea, then for a 
while of the river itself, continuing ultimately as 
a distributory until it w’as artificially closed, some- 
where about 1640, and ultimately converted into 
an irrigation canal. There is but one way in which 
a narrow channel lying, as this did, between broader 
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spreads of water could have originated, and that is 
a general subsidence of the country and submergence 
of the lower levels ; the narrow passage was across 
the strip of higher ground, known as the Plan du 
Boiirg, which may be described as the backbone 
of the country east of the Pi^hone. Besides the 
Grau de Passon, at least one other channel was 
opened across this barrier, but neither it nor any 


other, if such there were, was as deep or convenient 
for navigation. 

Here, then, we have a definite means of measuring 
the amount of subsidence which took place. In 
Eoman times the ground level of the bed of this 
channel must have stood above the flood level of 
the Phone, and at the present day the flood waters of 
the Rhone near Passon reach a height of about 2*75 
metres, from which we may conclude that the bottom 
of the channel must originally have been about 3 
metres above the mean seadevel of Roman times. 
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The depth of the channel at some time not later than 
the end of the fourteenth century was such that the 
bottom stood at about 2*75 metres below mean sea- 
level, and in the tw^elfth century would probably 
have been somewhat, though not materially, below 
this. Adding these two together, we have proof of a 
change of level amounting to nearly 6 metres in ail, 
for, taking the shallowest part of the channel, where 
the solid land rose to its highest 
level along the depression, we find 
that a spot which up to the fifth 
century had stood about 3 metres 
above sea-level, in the twelfth 
la}?^ about the same height below 
it, and this could only come about 
through a change in the relative 
height of land and sea, which 
may be described as a sinking 
of the land, or a rise of the sea, 
level, according to the point of 
view. Four years ago this figure 
seemed excessive for the town of 
Arles, where remains of Roman 
structures on the banks of the 
Rhone show that here also there 
has been a change of level, w^hich 
appeared to have amounted to 
about 5 metres, but not more 
than that. In October last, how- 
ever, when visiting Arles, I found 
the river standing at an unusu- 
ally low" level, and w"as able to 
examine the remains on the 
western bank more thoroughly 
than had previously been pos- 
sible, with the result that the 
amount of change since Roman 
days must be raised to a figure 
of quite 6 metres, or possibly 
more. From this must be de- 
ducted an allow^ance for sub- 
sidence w"hich took place in the 
eighteenth century of from a half 
to a whole metre, so that the 
evidence at x4rles and at Passon 
confirm each other in showing 
that the eastern delta along the 
present course of the Rhone stood 
somew"here about 6 metres low^er 
in the twelfth than it did in the 
earlier centuries of our era. Sub- 
sidence of this amount, in a region 
of such low"-lying land and such 
low" relief, must have had one 
result, that large areas of the low"er levels w^ouid 
permanently sink below" the level of the sea, and, as 
a further consequence, there w"ould come into being 
a large area of shallow" w"aters through wdiich the 
river could extend its new" delta with great rapidity. 
These new" lands so formed gave rise to a number 
of disputes over their ownership, and from the 
evidence recorded and the maps wEich w"ere made 
to illustrate the claims of one party or another, it 
has been possible to reconstruct the main outlines, 
and in some cases even the details, of the geography 
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of the country as it stood after the subsidence was 
complete, but before the river had re-established 
itself ill its former territory. The result, however, 
has only been attained after a considerable search 
among the ancient records ; made possible by the 
care vliich is taken in France of their archives and 
the unfailing courtesy of the archivists in charge. 

The date at which this subsidence took place is 
as important and interesting as the amount, and 
so far as the eastern delta no new evidence has 
appeared beyond that referred to in the earlier 
article. At the beginning of the eighth century 
the port of Fossae Marianae — which by this time 
had dropped the second word of its title — was still 
a mart of importance, a port of destination for sea- 
borne commerce and, presumably, of 
transhipment into river-going craft. 

Its character was still the same as 
in Roman times, and we may con- 
clude that the subsidence had either 
not yet commenced or, at any rate, 
had not gone far enough to affect the 
status of Fossae. From the middle 
of the ninth century we find the 
Passon channel in full use, and 
nothing more is heard of Fossae as 
a seaport, for it had been superseded 
by Arles, which had become a port 
of destination for the overseas com- 
merce of those times. The bulk, if 
not the whole, of the change of level 
must have taken place between the 
commencement of the eighth and 
the latter half of the ninth century, 
and in the eastern delta the limit 
cannot be more closely drawn, but 
if we turn to the western delta we 
find that it also underwent a change 
of level comparable in amount with 
that which affected the eastern, and 
a charter of the year 788, conveying 
a grant of land to the Abbey of 
Psalmodi, shows that the subsidence, 
if not complete, was at any rate far 
advanced at that date. As the grant 
out of the customs of Fossae, made 
to the Abbey of Corbie h! 716, shows 
that the subsidence had not yet made 
much progress, the two together put the bulk of the 
movement as having taken place within the limits 
of the eighth century, though doubtless overlapping 
it at either end, and this brief period of rapid 
change of level came between two much longer 
periods of little or no change. 

Interesting as this would be in itself, it is by no 
means the whole story, for the maps of the eight- 
eenth century make it clear that the latter part of 
that period saw a renewal of downward displace- 
ment of the level of the land, of shorter duration 
in time than that of the eighth century, and 
smaller in amount ; the total change of level having 
been no more than a metre in all, and possibly 
less. More interesting, however, than this, is the 
distinct suggestion of a change of level, not very 
different in amount from that of the eighth century, 
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having taken place somewhere about a thousand 
years before our era. The “ Ora maritima ” of 
Avienus, after describing the course of the Rhone 
from its source in the inouii tains, says that it enters 
a great marsh and mere, known in ancient times as 
Accion, and then, resuming its character as a river, 
gives off a branch to'wards the west . On this follows 
immediately the mention of the bifurcation of the 
river and of Arles, from which it is easy to fix the 
position of the lake Accion. Hereabouts it is known 
that there was a great spread of wuter in the Middle 
Ages which has largeR been silted up, disappear- 
ing finally when the canal from Aiguesmortes to 
Beaucaire was constructed. This drained away 
the permanent standing water, and all that is 



Fig. 2. — ^IVIap of the seaward portion of the eastern delta, as it was from the ninth to the 
thirteenth century. The representation is necessarily appro .yimate and somewhat 
diagrammatic ; the actual outline must have been more intricate, and many small 
islands, not shown, must have existed, but nothing is represented for which there is not 
some authority, and nothing of material importance is likely to he missing. B, T, G, 
L, sites of the Tours de Bolovard (1469), Tirnpan (1 606), St. Genest (1656), and St. Louis 
(1736), built by the town of Arles to guard the channels successively adopted by the 
Rhone. 

left to preserve the memory of a lake wbich bad 
been important enough to be shown on a portolan 
map of Petrus Vesconte, is a tract of marshy 
ground, lying east of Bellegarde. Though occupy- 
ing the same position, this medieval lake cannot 
be accepted as a continuation, but must rather 
be regarded as a successor of that mentioned by 
Avienus, though not by the Roman geographers 
of the first century or by later writers, even those 
contemporaneous wdth Avienus himself. In this 
there is nothing either of contradiction or inconsist- 
ency, for the Ora maritima ”, though composed in 
the fifth century, was avow^edly based on an ancient 
record, which modern scholarship has recognised as 
a Greek ' periplus ’ of about 600 b.c., revised in 
part and at intervals of later date. It is to this 
period that the lake Accion must be referred, which 
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had dwindled, in later Roman times, to a condition 
not unlike that of the marshes of Bellegarde before 
they were drained in the eighteenth century. 
History, in fact, seems to have repeated itself twice 
in this period, and the great spread of water wRich 
may be inferred as having been originated by the 
eighth - century subsidence, was preceded by a 
similar one, resulting from a subsidence, not greatly 
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■Variations, during the last 3000 years, in the height 
of the' Etione delta abo ve sea-level. 

differing in magnitude, at somewhere about 1000 B.c. 
In both cases succeeding centuries saw the lake 
gradually diminishing as it became filled up and 
narrowed by the alluvial deposits of the Rhone. 

Accepting this interpretation we may draw a 
graph of the level at which the delta stood, relative 
to the present level of the sea, for the period during 
which there is any historical record. The result 
is an instructive and interesting one, for we see that, 
while the change has been always downward, un- 
interrupted by any appreciable upward movement 
during the last three thousand years, it has not 
been slow and continuous, but limited to three 
periods during which the change was more or less 
rapid, separated by much more prolonged periods 
during w'hich no change took place, or only to an 
inappreciable extent. 


It is natural to inquire whether these changes 
were localised in the delta of the Rhone, or formed 
part of a widespread change in the level of the 
Mediterranean . It is scarcely possible that a change 
of 20 feet at Passon would not have extended so 
far as Fos, only ten miles away, and this may w’-ell 
he the explanation of the fact that an important 
and prosperous towm, such as was Fossae Marianae 
in its prime, has left no remains of buildings 
adequate to its former importance, the site of the 
docks, warehouses, and public buildings having sunk 
beneath the sea. Farther afield, ho-wever, the evi- 
dence becomes contradictory and unconvincing ; 
on one band there is the existence, at several 
places along the coast, of Roman constructions, 
which archaeologists have described as the remains 
of piers, harbours, and fish-stews, but the interpre- 
tation is a matter of opinion and open to argument ; 
on the other hand, there are structures wRich must 
originally have been built above sea-level, and are 
now partially submerged, but none of these gives 
positive proof of more than a very few feet of change, 
though they are not inconsistent with movement 
of larger amount. The question calls for fuller 
investigation, and until this has been carried out it 
is impossible to assert that the changes of level 
which can be recognised in the deltas were not 
localised to that region ; for the present they can- 
not w-ith safety be regarded as having any bearing 
on the question of wRether there has been a wide- 
spread change in the relative level of land and sea, 
affecting simultaneously and as the result of a 
common cause any large fraction of the Mediter- 
ranean, to say nothing of the Atlantic Ocean as 
well. 


Diet and the Teeth. ^ 


I N the course of Prof. E. Mellanby's researches on 
rickets in dogs, which led to the discovery of 
the antirachitic vitamin, now known as vitamin D, 
it was noticed that defects in calcification were not 
confined to the long bones, but occurred also in the 
jaws and teeth of animals maintained on defective 
diets. Mrs. Mellanby follow^ed up this point, and 
during the last decade has published numerous 
papers upon the influence of the diet upon the teeth, 
and also upon the relationship between dental 
structure and disease, A detailed account of this 
work is in preparation, and is being published in 
three parts : the present volume is the first of the 
series and is being followed by Part II., upon dental 
structure in other animals than the dog, and upon 
the production of dental disease, and by Part III., 
upon the structure of human teeth and the relation- 
ship between structure and caries. 

The dog was selected as the experimental animal 
of choice, since wide variations of dental structure 
can be readily produced : it is, moreover, omni- 
vorous, like man, and can be readily kept in health 
under strict laboratory conditions ; it is easy to 
handle, and its teeth can be readily examined at 

^ Medical Research Council. Special Report Series Ko. 140; Diet 
and the Teeth, an Experimental Study. Part 1: Dental Structure in 
Do"s. By May Mellanby. Pp. 308+109 plates. (London: H.M. 
Stationery Office, 1929.) I7s. 6dnet. 
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any time. Like man also it show^^s a deciduous and 
permanent dentition. 

The report describes in detail the various points 
to which attention was paid in each of the experi- 
mental animals ; notes w^ere made of the general 
health as well as of the condition of the mouth ; 
macroscopic examination of the teeth and radio- 
graphs of the jaws and teeth during life w-ere 
followed by microscopic examination of the teeth 
and related structures post-mortem, special atten- 
tion being directed to the large carnassials in the 
upper and low^er jaw^s. The various grades of 
calcification are best studied in photomicrographs 
of ground sections of the teeth, of ivhich numerous 
excellent reproductions are included in the report : 
at the same time enlarged photographs of the 
crowns readily show up deficiencies in calcification 
of the enamel. 

The standard basal diet used throughout had the 
followdng composition : cooked cereal 100-200 gm., 
separated milk powRer 10-30 gm., raw’ ' lean ’ meat 
10-20 gm., oil or fat 10 c.c., orange juice 3-5 c.e., 
brew=^er’s yeast 5-10 gm., and sodium chloride 1 -4 gm . 
If 3 c.c. of the oil consists of cod-liver oil, perfect 
health and perfect dental structure are observed, 
indicating that the diet is now'- adequate. Small 
quantities of fat-soluble vitamin occur in tJie milk 
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powder and in the fat remaining betw^een the fibres 
of the lean meat, but not sufficient to prevent the 
development of marked rickets and gross defects 
in dental structure w^lien the fat used contains little 
or none of this factor. 

The following influence the structure of the teeth ; 
the diet, especially its vitamin D, calcium and 
phosphorus and cereal content ; the rate of growdh 
and previous dietetic history of the animal or its 
mother and certain environmental conditions. Of 
these the most important is the vitamin D intake. 

When this w^ork was begun, vitamin B had not 
been differentiated from vitamin A ; many experi- 
ments w^'ere carried out to determine the distribu- 
tion amongst foodstuffs of the calcifying factor ; in 
general it was found in foods wffiich were knowm also 
to be sources of vitamin A, but certain discrepancies 
w^ere observed, which in the light of later know^- 
ledge are readily explained by the fact that the twm 
vitamins are different entities. In some respects 
the tooth of the dog appears to form a more delicate 
test for the calcifying vitamin than the rickety 
rat, differences in potency among a series of 
vegetable oils being readily observed ; thus coconut 
oil contains a fair quantity, and it is also present in 
some samples of arachis oil ; rapeseed, palm kernel, 
and cottonseed oils contain little or none, and it is 
absent from olive and linseed oils and vegetable 
margarines. Certain animal fats form much richer 
sources, most notably cod-liver oil ; it is also present 
in beef-suet and butter, but is absent from lard and 
hydrogenated animal fats. 

Calcification of the teeth and jaw's is also greatly 
improved by wffiole miffi and egg-yolk ; cabbage 
may have a slight effect, but no calcifying vitamin 
w^as detected in carrot ; and extensive experiments 
show^ed that protein, such as meat protein, case- 
inogen, eggwffiite or legumes, carbohydrate, such as 
glucose or a diastatic digest of a cereal, lemon- juice 
(as a rich source of vitamin C) and yeast (as a rich 
source of vitamin B) had no influence in improving 
the structure of the teeth of puppies on the basal 
diet. 

Mammalian liver-fat, which contains abundant 
vitamin A, had little effect on calcification ; com- 
plementary to this result is the more recent finding 
that irradiated ergosterol, a source of vitamin JD 
unmixed with vitamin A, exerts an extremely 
powerful influence upon the calcification of the 
teeth.:. 

Vitamin D was found to be destroyed by pro- 
longed exposure to heat with simultaneous oxygena- 
tion of the fat containing it, the actual conditions 
necessary depending on the fat treated; at the 
same time some evidence was obtained that harm- 
ful products "were actually produced by this treat- 
ment in cod-liver oil and butter. Methylation of 
cod-liver oil also resulted in considerable destruc- 
.tion. ' 

Since the hardness of bones and teeth is due to 
their content of calcium and phosphorus deposited 
as inorganic salts in the original organic matrix, 
it is clear that the diet must contain both these 
elements if calcification is to proceed normally. 
The experiments of Mrs. Mellanby have indicated, 
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I however, that the amount of each present in the 
' diet and the Ca : P ratio are of little significance in 
promoting or hindering calcification as compared 
with the intake of vitamin D. In the rat, on the 
other hand, rickets cannot be produced unless the 
Ca : P ratio is high. In puppies, when vitamin I) 
is abundant in the diet, perfect calcification of the 
teeth occurs even when the calcium intake is very 
low" ; on the other hand, when the vitamin D intake 
is moderate or low", addition of a calcium salt, such 
as the carbonate or phosphate, results in definite 
improvement of calcification. Thus butter con- 
taining moderate amounts of vitamin I) is more 
effective as a calcifying agent when separated milk 
is added to the diet, the latter acting- as a source of 
calcium, and butterfat which contains no calcium 
is less efficient than butter. The effect of the 
addition of calcium depends not only on the absolute 
vitamin D intake, but also on that relative to the 
nature of the cereal in the diet. 

One of the most interesting results obtained in the 
course of the wnrk is the fact that varying the 
nature of the cereal in the diet, all other con- 
stituents being the same, also varies the degree of 
calcification of the bones and teeth. With oatmeal 
as the cereal the structure of the teeth is the most 
defective, with white flour the least ; other cereals 
lie betw"een these tw "0 in the potency of their anti- 
calcifying effect, in order, other preparations of 
oats, rye, barley, maize, the germ of wffieat and 
maize, wffiolemeal flour and rice ; bran has no 
influence, w^hilst rye germ exerts a positive calci- 
fying effect. Examination of the various con- 
stituents of oatmeal show^ed that the anti-calcifying 
factor w"as not the fat or the protein, although it 
might in part accompany these constituents wffien 
extracted ; nor was it related to the carbohydrate, 
nucleic acid, or calcium and phosphorus content, 
or to the acid-base ratio of the cereal. Bye germ, 
as W"ell as ergot of rye, w^ere showm to contain small 
quantities of vitamin D ; after the fat had been 
extracted from the former, and with it the vitamin, 
the residue had a definite anti -calcifying influence. 
Destruction of this factor occurred on heating the 
cereal with 1 per cent hydrochloric acid or caustic 
soda for 1| hours ; heating alone had little effect. 
Malting also resulted in some destruction, provided 
the germinated cereal was allow-ed to stand for a 
few days before consumption. 

Since the cereal forms the chief energy producing 
constituent of the diet, varying its amount in the 
diet varies also the number of calories available, 
and within limits, the grow"th rate of the puppy. 
On the same diet more rapidly grow-ing animals 
have worse calcified teeth than those growing more 
slowiy : hence, to obtain comparable results, it is 
necessary to limit the food consumption of a series 
of animals to that of the one with the smallest 
appetite. 

Experiments on the influence of environment 
on tooth calcification indicated that confinement 
played no part ; the important factor in this con- 
nexion is exposure to sunshine. Similarly, irradia- 
tion of the animal by a mercury-vapour lamp 
resulted in improved calcification, but under. the 
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conditions used was not so effective as adding 
cod-liver oil to the diet ; irradiation of various 
food materials also improved their calcifjdng action : 
for example, olive oil, butterfat, oatmeal, and 
maize germ, due to the production of vitamin D 
from the ergosteroJ present in them ; as was to be 
expected, even small amounts of irradiated ergo- 
sterol can give nearly perfect calcification. 

Vitamin D can be stored in the body : hence 
offspring from a mother well supplied with it show 
greater resistance to an imperfect diet than young 
from a mother kept herself on this diet ; evidence 
was obtained that the mother supplies the young 
from her own stores when her intake is deficient. 
The structure of a tooth is permanent, so that 
variations in the diet at diherent periods will be 
reflected in variations in its structure ; in contra- 
distinction, imperfectly calcified bone will be re- 
absorbed when, the diet is improved. Improve- 
ment of a bad diet will be reflected immediately 
in improved calcification of the later-formed 
dentine ; but a change from a good to a bad diet 
will have little immediate effect, owing to the avail- 
ability of the body’s stores of vitamin D. 

The w^ork here presented proves convincingly 


that the structure of the teeth of puppies depends 
almost entirely upon the intake of vitamin B. 
Even although the diet given w-^as soft and pappy, 
perfectly formed teeth and well-developed jaW'S 'were 
produced, provided a sufficiency of the vitamin w^as 
given. Exercise of the jaw^s appears to depend 
upon the general health ; giving an animal some- 
thing hard to gnaw^ wdll not produce w’-ell- developed 
jaws when the vitamin intake is low^ 

The application of these results to man and the 
relationship of structure to dental disease will form 
the subjects of Parts II. and III. of Mrs. Mellanby’s 
reports. Considering that rickets occurs in both 
man and the dog, it might be expected that diet 
would have an influence upon the structure of 
human teeth. Caries of the teeth, how^ever, does 
not occur in the latter, so that a relationship be- 
tw^een this disease and structure must be cleter- 
mined in other animals or in man himself. Some 
evidence of such a relatio.nship has already been 
published (see, for example, the British Dental 
Journal, 1928 ; July 15) ; the final reports will be 
awnited wdth interest, owdng to the importance of 
such a conclusion for the prevention of human 
dental disease. 


Obituary. 


Pbof. Augxjstine Henry. 

A ugustine henry was bom on July 2, 1857, 

coming of an old Berry family, and possessing 
to the full the delightful characteristics of the Irish 
.race. He was educated at Queen’s College, 
Gahvay and Belfast, and wns trained as a medical 
man, being L.R.C.P., Edinburgh. He began his 
career as an attached medical officer of the Chinese 
Imperial Customs at Shanghai. In 1882 he was 
appointed in this capacity^ to the Customs Station 
at Ichang on the Yangtze, where he remained for 
seven y^ears. Here he commenced to interest 
himself in the flora, following in the footsteps of 
earlier medical officers in India, such as Wallich, 
Ealconer, Cleghorn, Hooker, etc. As with these 
officers, it w^as doubtless the medicinal possibilities 
of the many unlmowm plants which aroused Henry’s 
interest at the outset. Even more than in India, 
China is the home of the materia medica, the great 
therapeutic value of many bulbs, roots, and leaves 
of common plants being knowm to the Chinese, 
The legendary Emperor, Chennung, was, so tradi- 
tion has it, a great exponezit of the medicinal 
values of plants. So keen w^as this interest that 
it is said that Chennung had a glass window fitted 
into the w^all of his stomach in order to study the 
reactions of different plants on the alimentary 
sy^stem ! Henry will Ize remembered in horti- 
cultural circles as the introducer of the beautiful 
Lilium H enryi: and many other Chinese plants . 

It was during his sojourn at Ichang that Henry 
commenced his explorations and investigations 
into the flora, and thus became the first of a select 
band of adventurous spirits who investigated the 
flora of centrai and w^estern China. One pre- 
decessor there had been, Robert Fortune, who first 
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w^ent to China in 1842 to collect plants for the 
Royal Horticultural Society, and afterwards, in 
1848, on behalf of the East India Company, intro- 
duced the tea plant into India. But Fortune’s 
wmrk W'as carried on in other parts of China. 
Henry’s collections w^ere chiefly of dried plants, and 
he wisely sent those first made to Kew, where 
they w'ere received by Thiselton-Byer with high 
appreciation : for their examination soon shov’ed 
that a new^ flora wbs being tapped. For example, 
the collections from Hupeh (made in 1888), a 
botanicalty unexplored country, w^ere found to 
contain 500 new’- species of plants and 20 new genera. 
It wus here that .Heniy came across the flowering 
tree Davidia. This is now^ w^ell known in Great 
Britain, but the seed wns not sent home by Heniy. 
Veitch, of Chelsea, sent out E. H. Wilson, who 
afterwards became famous for his collecting work, 
and the latter obtained the seed. 

After a year’s leave at home, where Hcuiiy found 
himself eagerly’- w^elcomed in botanical circles, he 
returned to Shanghai, and was soon transferred 
to Formosa (which had not then been made over 
to Japan). During three years spent there he 
collected assiduously^- and greatly- enriched our 
knowledge of Formosan plants, pid>lishing later a 
first account of the flora of Forjuosa. Henry liad 
for some time previousl}'- ceased to ])iaetise niedi- 
cine. In 1896, Sir Robert Hart traiisf erred .him 
to Mengtse in southern Yunnan. Li this I'iyion 
he collected extensively, and sent home large 
collections containing many- new- species. He riis- 
covered the wdld tea plant w'hilst ex])ioring the 
virgin forests in the mountains south of the Red 
River in south-east Yunnan. This plant liad not 
previously been discovered out of Assam. He 
whs afteinvards stationed at Szemao, w.here .his 


April 19, 1930] 


AM T URE 


607 


inexliaiistible energy resulted in collections of 
equally rare .and interesting plants. 

During ills numerous explorations Henry’s 
interest liad been aroused in trees and in the 
forests. When he finally returned home in 1900, 
after iiaAung accomplished what would have satis^ 
tied many men as a life’s work, he therefore deter- 
mined to study forestry. For this purpose, being 
then forty-five years old, he joined the French 
Forestry School at Nanc}^ where he passed nearly 
two years, 1902-3. It wms in the latter year that, 
being on furlough, I accompanied the senior class 
of that school on a tour of the Vosges and first met 
Henry, who formed one of the class. To those 
who knew that delightful personality, it will be 
unnecessar}?- to say that Henry was the life and soul 
of the party, and his quaint Irishisms and anecdotes, 
rendered into French with a rich Irish brogue, >vere 
an unfailing source of merriment. 

In connexion vdth his forest work, Henry will be 
chiefly remembered for his collaboration with the 
late H. J. Elwes in producing the great standard 
work on The Trees of Great Britain and Ireland ”, 
which was published in parts between 1906 and 
1913. 

It was whilst engaged on this work that Henry 
was appointed to the first readership in forestry 
founded in 1907 in the new School of Forestry at 
Cambridge. From that appointment he started 
a second life’s w^ork. At Cambridge he was chiefly 
interested in carrying out breeding experiments 
connected with trees, chiefly elms, on Slendelian 
lines — a piece of research work wFich, for some 
purposes, may have practical results. In 1913, 
Henry was appointed professor of forestry in the 
College of Science, Dublin, the chair being after- 
wards absorbed (in 1926) in the Irish National 
University. In addition to the ''Trees of Great 
Britain ” he published “ Forests and Trees in 
Belation to Hygiene ”, and many papers in the 
Kew Bulletin and other scientific publications. 
His travels, apart from China, in the forests of 
North America and a considerable portion of 
Europe, gave him an intimate knowledge of the 
species of trees of many types, a knowledge wFich 
was ever at the disposal of all. 

Henry had a wide circle of friends in many v^alks 
of life, and many will remember the kindly face, 
great energy, and ever ready humour which 
rendered so many excursions of the Boyal Arbori- 
cultural Societies the more enjoyable for his 
company. E. P. Stebbixg. 


Pbof. F. V. Theobald. 

FREDEEiCEiVmcENTTHBOBALD died on Thursday, 
Mar. 6, at his residence, Wye Court, Wye, Kent, at 
sixty-one years of age. Though a comparatively 
young man, he had not had good health for some 
time, being imry susceptible to chills. Last Easter 
he made a marvellous recovery from pneumonia, 
but it undoubtedly left its mark in the form of a 
Aveakened heart. Some six WBcks ago, when about 
to leaA^e the house for a much-needed change, he 
became ill and was ordered to bed . He seemed to 
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be progressing satisfactorily Avhen bronchitis set i.n, 
and this in his weakened state led to his death. 

The son of the late J. P. Theobald of Kingston- 
upon-Thames, Theobald’s early days were passed 
at his home and at St. Leonards, He then Acent to 
St. John’s College, Cambridge. From a early 
age he was attracted to all forms of Nature study, 
and at the early age of eight, with childish en- 
thusiasm, he set himself the task of writing the 
“ Fauna of Sussex The pages in a boyish liand- 
Arriting shoAved such promise that his parents 
deemed them AA^orth}^ of binding, and they form an 
interesting first Aujiume to his many subsequent 
works. 

Of Theobald’s later entomological AAnrk much 
could be AATitten. After taking his degree he 
became an extension lecturer in economic zoology 
for the UnWersity of Cambridge, but on the opening 
of the South-Eastern Agricultural College in 1894 
he gaAm this up, taking up the post of lecturer in 
agricultural zoology at Wye. 

Besides the many reports of economic entomologA^ 
AAbich haAm appeared from Theobald’s pen, he 
published " Agricultural Zoology ”, a standard text- 
book, and " Insect Pests of Fruit ”, a large reference 
work AAbich soon found favour amongst the fruit- 
groAvers not only of Kent but also of Britain 
generally. About this time he was also engaged 
upon Avork on mosquitoes, and having completed 
his “ Monograph of the Mosquitoes of the World”, 
he turned his attention to the AphidijB. This AA^as 
some tAA-enty years ago, and although the third and 
last Amlume of his monograph on the " Plant Lice 
or AphidaA of Great Britain ” appeared a year ago, 
he was still at AAnrk upon the group at the time of 
his death. 

Among the numerous scientific distinctions which 
came Theobald’s w'ay AA^ere the election to honorary 
membership of the Societe nationale d’Acclimata- 
tion de France, from AAdiich he received the Grande 
Medaille Isidore Geofiroy Saint-Hilaire ; Societe 
pour riStude Agriculturale Zoologique de Bor- 
deaux ; Societe de Medicine tropicale de Paris; 
Association of Economic Entomologists of the 
United States, and the Royal Horticultural Society 
of Britain, etc. He Avas made an Officer of the 
Imperial Ottoman Order of the Osmanieh ; he 
AA^as also a Mary Kingsley medallist (University 
of Liverpool) and a felloAv of the Entomological 
Society of London ; only a fcAA’ years ago he aaus 
presented Avith the Victoria gold medal of honour 
of the Royal Horticultural Society. He AAms «lso 
an early president of the Societ}^ of Economic 
Biologists ; and at one time aaus Auce-principal of 
the South-Eastern Agricultural College. 

From 1900 to 1904 Theobald Avas entrusted Avith 
the arrangement of the economic zoology collection 
at the British Museum and resigned his agricultural 
zoology professorship in the University of London. 
In 1920 he ceased to hold the post of lecturer at 
Wye College, dcAmting his time to advisorA^ and 
research AAmrk under the Ministry of Agriculture, 
and though this AADrkVas primarily for the south- 
eastern proAunce of England, lie had much corre- 
spondence from other parts of the Arorld. 
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Theobald was not a collector in the ordinary 
sense of the word, and was alw'ays against the 
formation of mere collections of dried insects ; he 
got together, however, what is probably the finest 
collection in existence of insects of economic im- 
portance, showing the various stages and damage 
done by these pests. In his work he may at times 
have appeared too hasty in his summing up of 
obscure matters and so opened himseK to criticism, 
but in time his critics were usually compelled to 
come round to his way of thinking. 

Of a kindly and genial nature, Theobald was 
always more than ready to help with advice those 
who came to him for assistance, and the present 
writer, who had the privilege of being in close 
touch with him for nineteen years, will alw^ays be 
grateful to him for his ever-ready help. He was 
buried in Wye Churchyard on Monday, Mar. 10, 
being borne from the house by colleagues and 
students of the College to which he had given so 
much of his time. C. A. W. D. 


We regret to announce the death in his sixty- 
second year of Prof. Robert Franz Pschorr, which 
occurred quite unexpectedly on Feb. 23 in Munich. 
Prof. Pschorr occupied the chair of organic chem- 
istry at the Technical High School in Charlotten- 
burg. From the Chemiher-Zeitung we learn the 
following particulars of his career. Born and 
educated in Munich , he began the study of chemistry 
there under Adolph von Bae 3 mr. Part of his 
student course was also spent with Bamberger at 
Zurich and with Knorr at Jena, where he graduated 
in 1893. Attracted to Berlin by Emil Fischer, he 


began there his well-knowm work on the s^mthesis 
of derivatives of phenanthrene, which at once 
established his reputation. Thereafter Pschorr ’s 
chief interest lay in the investigation of the con- 
stitution of the alkaloids derived from phenanthrene. 
Shortly after his arrival in Berlin, Pschorr was 
appointed to a responsible position in the Univer- 
sity Chemical Institute, and in 1914 he w’-as elected 
to succeed Liebermann at Charlottenburg. During 
his later years he devoted considerable attention 
to the investigation of coal-tar. He interested 
himself greatly in the student-life of Berlin, and 
became the first president of the students’ hostel 
at Charlottenburg. He was the recipient of many 
academic honours, and w’-as one of the editors of 
the B trickle, der deutschen chemischen Gesellschaft. 


We regret to announce the following deaths : 

Prof. G. A. Gibson, emeritus professor of mathe- 
matics in the University of Glasgow, aged seventy- one 
years. 

M. Armand Solvay, president of the Societe Solvay, 
and honorary member of the Society of Chemical 
Industry, who was the son of Ernest Solvay, the 
pioneer of the ammonia soda process, on Feb. 2, aged 
sixty -three years. 

Dr. J. W. L. Spence, who was associated with 
Bontgen in his early investigation of X-rays, and was 
one of the fomiders of the Radiological Department of 
Edinburgh Infirmary, on Mar. 15. 

Sir David Wilson, Bart., honorary treasurer and 
formerly chairman of directors and convener of the 
science committee of the Highland and Agricuitural 
Society of Scotland, on Mar. 8, aged seventy-four 
3 ^ears. 


News and Views. 


Mb. Richabd Ixwabds, pioneer in mining and re- 
lated oiDerations in various parts of the world, cele- 
brates his ninetieth birthday on April 22, an event the 
more auspicious in view of his maintenance of personal 
vigour. Bom at Houghton Regis and educated at 
Soulbuiy, Mr. Inwards early engaged in and after- 
wards adopted as a career mining prospection work, 
allied also with managerial duties. He has reported 
on mining enterprises in Great Britain, Norway, 
Portugal, Austria, South America, and Mexico ; in- 
deed we think he has an even wider range of countries 
to his credit. Elected president of the Royal Meteoro- 
logical Society in 1894, Mr. Inwards served for twn 
years ; his presidential addresses were entitled respec- 
tively, “Some Phenomena of the Upper Air”, and 
Weather Fallacies ”. He w^as also author of an in- 
teresting paper“ Turner’s Representations of Light- 
ning ”, showing that the artist’s I'epresentations might 
be placed side by side with photographs of lightning, 
and wnuld be found to convey faithfully to the mind 
ail that the highest powers of sight can perceive in 
the phenomena. Mr. Inwards once wnote regarding 
popular weather ]>ro{>hets : “The stoek-in-trade of a 
prophet is of a slender and cheap description. He 
must have an inventive mind, a store of self-confidence, 
a keen memory for successes, and a prompt forgetful- 
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ness of failures.” Mr. Inwards has been a fellow’ of the 
Royal Astronomical Societ}^ for many years. 

Classical education, as a contribution to general 
culture of the mind, is by no means to be held in small 
repute by those whose training has directed them into 
scientific channels of thought. We sympathise wu'tli 
the view that everyone, including the scientific wmrker, 
has much to learn from the classics, and here we evi- 
dently have the support of the Archbishop of York, 
who discussed the matter in his presidential address to 
the Classical Association on “ The Distinctive Excel- 
lencies of Greek and Latin ”. To look back o!i, to a 
past age, to examine and to assimilate something of 
the spirit of the sources of our present-day civilisation, 
is a deliglit and a profitable recreation such as we could 
wish all members of the scientific professions to enjoy, 
for the distinctive excellencies of Greek and Latin are 
unquestionable. In so far as tliere ar(‘ schools whence 
youth passes out into tlie w'orld i.ahned with scientific 
facts and figures but ignorant almost of the very 
existence of ancient civilisations, we would su|)port 
the claims of the humanities—literature, history^ 
philosophy— -to recognition, but we w'ould also remind 
Dr. Temple that there are ])Iaces wiiere neither the 
plea nor the support is necessary, wiiere it is the 
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scientific spirit that is being stifled in a stuffy atmo- 
sphere heavy with the odours of the past. Dr. Temple 
goes further than we can follow when he expresses 
alarm at the non-classical educational trend of Great 
Britain. There is nothing to get alarmed about in the 
spread of an honest search for knowledge ; indeed, our 
feeling of alarm is reserved for the consequences of 
forgetting that the need of a scientific age is a scientific 
education. 

It is all very well to say that except for those who 
are to be specialists in the study or application of the 
natural sciences it is more important to Imow'- about 
European civilisation than to know about the solar 
system ; but the inference that the advance of civilisa- 
tion is not very closely dependent on the progress of 
science is one which few students of mankind will 
admit. It is no doubt also very true to say that the 
most important of any human being’s relationships 
are those between himself and his God, and those be- 
tween himself and his neighbours. There is, however, 
no prohibition of the use of a more strictly theological 
term to express the scientific worker’s ‘ ultimate 
cause no monopoly of a sense of the wonder and 
power of which no one is more acutely aware than the 
student of science ; whilst as for a man’s relations 
with his neighbours, what better apprenticeship could 
he serve than that which demands of him exceptional 
patience and the strictest integrity, and encourages 
him to regard his fellows as members of an inter- 
national fraternity ? Does he think too highly of his 
ability, an hour’s study of astronomy will convince 
him of his impotence. Is he unaware of the powers 
that are at his command, chemistry, medicine, engin- 
eering will teach him more than will Greek and Latin. 
Let him first learn his own language, learn to love it 
and learn to use it ; then let him turn to foreign 
tongues, to such foreign tongues as are used to disclose 
man’s mind to-day. Above all, let him remember that 
the cpiest of truth wdll outlast himself, his generation, 
even his civilisation ; that his dreams, his arts and his 
literature, however beautiful, may be foi*gotten a 
thousand years hence when men are still building on 
the scientific foundations he has laid to-day. 

Not very long ago the public, or at least that part 
of it which has any care for the beauties of the country- 
side, was shocked at the ravages of quarrying opera- 
tions at Malvern. A project of a similar nature but 
even more serious in its consequences is contemplated 
in Northumberland. It xvill affect five miles of the 
finest stretch of Hadrian’s Wall. A company is to be 
formed to quarry the whinsill dyke in the neighbour- 
hood of Shields-on-the-Wall, Pell Crag, and House- 
steads. The site of the projected quarries includes the 
finest and most characteristic of the Wall scenery. 
About 200,000 tons of material will be removed 
annually, and eventually, it is estimated, 100,000,000 
tons of whinstone will be taken away. Although it is 
difficult to forecast the ultimate effect of its removal 
on the land surface, it is certain that the landscape will 
be completely transformed and the meaning of the 
Wall utterly obscured. The relation to the surround- 
ing country, which determined the siting of the Wall 
as a defensive work, will vanish with inestimable loss 
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to the study of Roman cultiire and military science in 
Britain. The Wall will be left on the edge of a high 
cliff and be quite inaccessible from the south, for in 
some places quarrying may proceed to a depth of as 
much as 400 ft. The beautiful scenery thus to be 
obliterated includes land around the fort at House- 
steads, the Borcovicus of Roman times, lately pre- 
sented to the National Trust by Mr. J. M. Clayton. 

A viGOBOXJS resolution of protest has been framed by 
the Council of the Society of Antiquaries of New^castle- 
on-Tyne ; but the proposal is a calamity which calls 
for nothing less than a national protest. The Wall, like 
Stonehenge, is essentially a characteristic element in 
the history of British culture. The magnitude of the 
financial interests involved should not be allowi^ed to 
stand in the way of its safety and it should be saved 
as Stonehenge was saved in similar circumstances. 
Hadrian’s Wall has been scheduled as an ‘ ancient 
monument ’ ; but the existing law does not allow' the 
surrounding countryside to be protected in this 
manner. In a clash of historical and economic in- 
terests of this magnitude, pressure should come from 
the nation as a wLole to secure that commercial con- 
siderations should give w^ay and the law be amended 
to make it possible not only for the country adjoining 
the Wall and forming an integral part of the ancient 
line of defence to be declared a national park, but also 
that legal provisions should be so framed as to make 
any similar situation imj)ossible in the future. 

As we have already announced, an exhibition of 
objects illustrating the culture of Zimbabwe opened 
in the Assyrian Basement of the British Museum on 
xA-pril 7. Among the chief contributors are the British 
Museum, the South African Museum of Cape Town, 
the Rhodesian Musemn, Bulawayo, and the Queen 
Victoria Memorial Museum, Salisbury. The recent 
excavations of Miss Caton Thompson at Zimbabwe 
and of Mr. A. L. Armstrong at Bambata, j^reparatory 
to the visit of the British Association to South Africa, 
are well represented. It is intended that the exhibition 
should afford material for comparison with objects 
of a similar character from other parts of Africa. 
Among the most interesting objects showm are those 
of carved soapstone. These include examples of the 
birds of prey, about tw'O feet high, wdfich originally 
formed the end ornaments of the perpendicular beams 
crowning the walls of the elliptical temple. Four of 
these are shown with the stone pedestals of others 
which are decorated with various linear patterns — 
herring bone, basketry, chevrons, and lozenges. A 
short soapstone cylinder decorated with ‘ rosettes ’ is 
thought by some to be a symbol of fertility. Most 
remarkable for their decoi’ation are the large flat 
soapstone trays, almost all of them broken in frag- 
ments. On the exterior of the raised rims is carving 
in medium relief. Sometimes this imitates the 
appearance of plaited grass trays of similar shape, 
sometimes it show^s scenes of animal life, especially 
long-horned cattle. One of the most remarkable is 
a hunting scene in which the hunter and his dog, 
baboons, a bird, and zebra appear. This was published 
in the Times of April 7, accompanying an article by 
Prof. J. L. Myres, in which he smnmarised the results 
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of C'atoii Thiuiipsou’s woi*k in their bearing on 

1fi(‘ probh/in of tiu* ouigin ami date of Zimbabwe. 

I'hm ^linistcn* f>f Hi^altln Mr. Arthur Greenwood, 
aniionrieed in tike Hon.^e of (_'ommoiis on April 9 that 
thr* tt‘C on ]'>ost -graduate medical education, 

composed of fourteen leading physicians and surgeons 
appointed by his predecessor, Mr. hleville Cbarnberlain, 
in July 1925, has issued a report recommending the 
establisli nun it of a Britisli Post-Graduate Hospital 
and ]\Iedical School. The possibility of converting 
the West London. .Hospital, which does not possess 
a medical school, had first been' considered by the 
(‘ommittee, but it w^as found that the capital cost of 
conversion and ec|iiipment would not be less than 
.£400, 000, while the cost of maintenance would be at 
least £100,000 a year exclusive of the medical school. 
M'oreover, the site, covering only 2-| acres, did not 
allow of any further expansion. The hospital hnally 
chosen was the Hammersmith Hospital in Bucane 
Road, built in 1905, containing 400 beds in modern 
wards, which was transferred from the now extinct 
Boards of Guardians to the London County Council 
on April 1. The hospital will continue to be supported 
by the rates, and the Government has decided to 
contribute from the public funds a sum of £250,000 
for bxiilding and equipping a medical school as well 
as to provide grants for its maintenance through the 
University of London. An appeal will shortly be 
made to the j.)ublic for funds to establish a residential 
hostel in the centre of London for the use of students 
of both sexes, not only in medicine but also in other 
arts and sciences, fi’om the Dominions and Colonies. 
The Committee’s report has been published by His 
Majesty’s Stationery Office as a White Paper (9c?. net). 

The Radium Commission has issued a statement 
on the progress of the national organisation which it 
is engaged in setting hid. The cardinal feature of the 
Commission’s policy has been the concentration of 
national radium at a limited, number of centres in 
England, Scotland, and Wales, where there are medical 
schools with complete clinical courses, and where 
treatment of patients can be combined with education 
in approved methods of radium therapy. Of these 
centres 12 have already been nominated, and will be 
recognised as ‘ National Radium Centres ’ as soon as 
they have complied with the requirements of the Com- 
mission. They are as follows : — Birmingham, Bristol, 
Leeds, Liverpool, Manchester, Newcastle, Sheffield, 
Aberdeen, Dundee, Edinburgh, Glasgow, and Cardiff. 

In every instance the channel of communication be- 
tween the Commission and the centre is the medical 
faculty of the local university, and loans of radium 
are being restricted in each area to one hospital selected 
by the faculty. By these means it should prove 
possible to avoid the dangers and futilities of splitting 
up the limited national stock of radium into small 
quantities, which would not only give ineffective 
results, but also cohtrilbute little, if anything, to a 
national controlled and co-ordinated study and practice 
of radium therapy . 

London has been treated as a separate and special 
problem, in view of its position as the metropolis of 
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: the whole coi;iritry. He.re no centre of the normal 

type is being set up, but steps have been, taken, to 
organise two centres to carry out special work of 
general and national importance. One of these, the 
Westminster Hospital, has been experimenting, on 
behalf of the Commission, for several months past 
with a ‘bomb ’ (eontaining 4 gm. of radium), in order 
to determine the value of long-distance radium 
therapy. The other London centre which is being 
organised by the Commission is one for the develop, 
ment of post-graduate teaching in radium therapy — 
a prime and urgent need. — and the facilities which 
will be provided will be available for the benefit of 
qualified medical practitioners from any part of Great 
Britain. This centre wdll be located at the Radium 
Institute and the Mount Vernon Hospital ( North - 
wood), which institutes for these purposes are being 
reorganised as a joint teaching centre styled the 
“ Mount Vernon and Radium Institute ”, under a. 
single control, so far as medical services, teaching, 
and research are concerned. 

Me. Henry Twitchin, who died at Nice on Mar. 19, 
has left the whole of his property, with the exception 
of certain minor legacies, to the Eugenics Society. 
The bequest is accompanied by no conditions, except 
that the capital is to remain intact. Mr. Twitchin, 
who came of an English farming family, settled in 
Western Australia, and came to own two large stations. 
His attention was attracted to eugenics by his own 
personal experiences as a pastoralist, and probably 
by a belief that he himself suffered in health from 
hereditary defects. He w^as, therefore, above all 
things anxious that eugenists should be practical in 
their aims, fully believing that we now know enough 
to advance safely in many directions. He had for 
many years subscribed generously to the Eugenics 
Society, but insisted on remaining strictly ano.nymous. 
His aim was to benefit mankind, without winning 
any notoriety for himself. The value of the bequest 
is not yet known, but it will probably be not very far 
short of £100,000. 

An important contribution to the proposals which 
have recently been made for the reform of the British 
patent system is furnished in a memorandum issued 
by a joint chemical committee representing the 
Association of British Chemical Manufacturers, the 
Chemical Society, the Faraday Society, the Federal 
Council for Chemistry, the Institute of Chemistry, the 
Institution of Chemical Engineers, the Society of 
Chemical Industry and the Society of Dyers and 
Colourists. The memorandum, like other similar 
documents of the past year or two, is based upon the 
report of the Patent Law Reform Committee of the 
British Science Guild, and is admirably drawn up. 
The proposals are classified into ‘major’, ‘minor” 
and ‘ controversial the latter class comprising those 
in which the committee differs from the conclusions 
reached by the British Science Guild. A valuable 
feature of the memorandum lies in the concrete 
suggestions which it puts forward for the amendment 
of various sections of the Patents Acts; it is dis- 
tinctly advantageous to have a definite form of words 


NATURE 


611 


April 19, 1930] 

as a. basis for discussion on such subjects. Further, 
the memorandum supplements the Guild’s proposals 
in respect of some matters, of special interest to 
chemists, which were somewhat overlooked in the 
parent report. 

Among the more important of the Joint Chemical 
Committee’s recommendations the following may be 
mentioned : ( 1 ) Extension of the Patent Office search 
to cover a wider field than at present ; (2) restriction 
on the granting of ‘ selection patents ’ ; (3) extension 
of the Comptroller’s judicial powers, by the intro- 
duction of a new ground of opposition ( ' no manner 
of manufacture’); (4) restrictions on ‘user patents’ 
and on unduly wade claims. The memorandum does 
not favour the suggested introduction of ‘ short term 
patents ’ {Gebrattchsmiister), on the ground that these 
would hamper rather than encourage manufacturers. 
The most interesting part of the memorandum, how- 
ever, is that which deals with medical patents. At 
present, medical ethics prechides the patenting of 
drugs and biochemical products which are of use in 
medicine, with the result that foreign patentees are 
able to exploit British discoveries to their own 
advantage, while British manufacturers may be 
deprived of the assurance of such reasonable return 
on their outlay as would enable them to put new 
products of high quality on the market at moderate 
prices. The memorandum puts forward in consider- 
able detail a scheme whereby medical patents may 
be dedicated to the State and administered by a 
‘ Medical Patents Trustee ’ acting under the guidance 
of a suitably constituted advisory committee. 

Sevebax reports have appeared in the press recently 
of a communication made on April 9 by Prof. W. B. 
Harkins to the American Chemical Society, on the 
effect of collisions between a -particles and nitrogen 
atoms. It is not clear from these wdiether Prof. 
Harkins has been describing new work, or whether 
he has merely given an account of the earlier researches 
made on this subject by him, some details of which 
have already been published. In these, the cracks of 
a-particles in nitrogen are observed by the . cloud 
method of Prof. C. T. R. Wilson. A very small 
proportion of the collisions between the nuclei of 
helium and of nitrogen result in the appearance of a 
new fast proton, and the formation of a fresh, heavy 
nucleus which is almost certainly that of an isotope 
of oxygen, since the a-particle disappears. Excellent 
photographs of this effect were- obtained several years 
ago by Mr. Blackett in the Cavendish Laboratory, 
and many investigations of it have been made during 
the last decade by other methods by Sir Ernest 
Rutherford and Dr. Chadwick and others. The 
advantage of the cloud method is that it gives fairly 
complete information about the fate of ail the inter- 
acting particles in any particular collision. Its great 
disadvantage is that it is extremely tedious, since 
reorganisation of the nitrogen nucleus happens so 
rarely that only about ten cases in which this has 
occurred have as yet been photographed, although of 
course many thousands of the protons ejected have 
been recorded by the method of scintillations and 
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by the use of electrical counters. The theory of the 
effect is now receiving the attention of physicists on 
the basis of the wave mechanics, and also, whereas 
it w^as thought at one time that oxygen was a pure 
element, it is now" know"n from the evidence of band 
spectra that it does actually possess isotopes. 

An inquiry into the teaching of Einpire geography 
in schools is the subject of a report by the Board of 
Education (Educational Pamphlets, No. 79). The 
incpiiry showed that this aspect of geogi*aphy is not 
being neglected in elementary and other schools 
visited. It is stated that there is little evidence of 
that widespread ignorance in schools in Great Britain 
of the geography of the British Empire which has 
been alleged to exist, although there is room for 
improvement and progress. There can be no doubt 
that most children on leaving school have a reason- 
able knowledge of the topography of the Empire, 
and the conditions of life in its different parts. They 
also have some know-ledge of the sources of authorita- 
tive information and some ability to interpret and 
apply that information. The inquiry has suggested 
a doubt as to whether too much is not expected of 
the average child, and. it is clear that the time avail- 
able makes it impossible to give a detailed knowledge 
of particular parts of the Empire. It is noted that 
the demand for specialists to teach the subject is 
increasing. 

The annual report for the fiscal year ending June 
30, 1929, of the Director of the Bureau of Standards 
{Miscellmieous Ptihlieation, No. 102 ; Washington^ 
D.C. : Government Printing Office, 10 cents) is in- 
teresting and instructive. During the past year 
there has been much correspondence and discussion 
relative to the question of defining the yard in 
terms of wave-lengths of light. The International 
Conference on Weights and Measures has agreed that 
the length of the metre is equivalent to 1553164d3 
wave-lengths of the red radiation from cadmium when 
produced under standard conditions. The Bureau 
is anxious that the yard should be accepted as equal 
to 0-9144 metre or, which is the same thing, that the 
inch should be taken as exactly equal to 2-54 milli- 
metres. At the same time, it is highly desirable that 
industrial measures of length should have their 
nominal dimensions correct at a tempei^ature of 
68° F. (20° C.). If this were done, then, in the opiniom 
of the Bureau, the problem of the international inter- 
changeability of parts would be completely and satis- 
factorily solved. The search for a source of homo- 
geneous radiation has been renewed. Since Michelson 
compared in 1893 the wave-length of the red radiation 
of cadmium with the length of the international metre, 
no serious competitor to the red cadmium line has been 
forthcoming. xA line of krypton which was very narrow 
was tried, but proved unsatisfactory, as it lacked in- 
tensity and was subject to I’eversal. Certain lines of 
krypton and xenon might usefully be employed as 
auxiliary standards, but they compare unfavourably 
with cadmium red. Photo-electric cells with a Riefler 
clock have proved useful for obtaining accurate time 
signals. The signals for distribution to the Bureau’s 
laboratories are correct to about 0*0001 sec. 
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It is stated in the annual report that the total ex- 
penditure of the United States Bureau of Standards 
for the year 1928-29 was £460,000, about 7 per 
cent less than the average of the two previous 
years. Salaries amount to £117,000, cost of testing 
structural materials £45,000, of industrial research 
£32,000, of commercial aircraft research £25,000, 
and of research on the standardisation of mechani- 
cal appliances £33,000. The fee value of the com- 
mercial tests carried out for the State departments 
and for industry was £109,000. The staff consists 
of 365 regular members and about a hundred research 
associate members. The average salary is £480. 
The Journal of Research published by the Bureau 
has now hearly six thousand subscribers. 

The Bight Hon. Sir Samuel Hoare, Secretary of 
State for x4ir, 1922-29, has accepted nomination as 
president of the British Science Guild in succession 
to the Right Hon. Lord Melchett. 

The twentieth annual May lecture of the Institute 
of Metals will be given on Wednesday, May 7, by 
Major F. A. Freeth, who will take as his subject “ The 
Influence of Technique on Research ”. 

At the annual meeting of the Societe Nationale 
d’Acclimatation de France in Paris on April 6, Dr. 0. 
Tate Regan, F.R.S., Director of the British Museum 
(Natural History), received the Isidore Geoffroy Saint- 
Hilaire medal for 1929. 

At the meeting of the London Mathematical Society 
on May 15, at 5 p.m., at Burlington House, Prof. G. I. 
Taylor will deliver a lecture on “ Recent Work on the 
Flow of Compressible Fluids ”. Members of other 
scientific societies who are interested are invited to 
attend. 

A ‘ Fhederice: G. Donnan Fellowship ’ in Chem- 
istry, open to graduates of the universities of Great 
Britain and Northern Ireland, has been founded at 
Johns Hopkins University, Baltimore, in honour of 
Prof. Donnan, professor of general chemistry in the 
University of London. Prof. Donnan last year had 
the honorary degree of LL.D. conferred upon him by 
the Johns Hopkins University, and also the honorary 
degree of D.Sc. by Princeton University and Oberlin 
College. He is to, receive the honorary degree of D.Sc. 
from the University of Durham in June, and has this 
year been elected a foreign member of the Royal 
Society of Sciences, Uppsala. 

At the annual meeting on Feb. 3 of the Asiatic 
Society of Bengal, the Barclay Memorial Medal, 
which is awarded each alternate year to that person 
who, in the opinion of the Council, has made con- 
spicuously important contributions to medical or 
biological science with reference to India, was awarded 
to Mr. Albert Howard, director of the Institute of 
Plant Industry, Indore, and Agricultural Adviser 
to States in Central India. The Joy Gobind Law 
Memorial Medal, which was instituted last year and is 
to be awarded every three years to that person who, 
in the opinion of the Council, has made conspicuously 
important contributions to our knowledge of zoology 
in Asia, was awarded to Prof. Max. Weber, emeritus 
professor of zoology in the University of Amsterdam, 
for his contributions to our knowledge of the fauna of 
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Asia as director of the Sihoga Expedition to the Malay 
Archipelago, and for his work on Indo-Malayan fishes. 

A PRELIMINARY programme has been issued of the 
Portsmouth Congress of the Royal Institute of Public 
Health to be held on June 4-9. The presidents of 
the five sections and the subjects of their respective* 
addresses are as follow ; Prof. H. R. Kenwood, the 
reduction of preventable diseases (Section I., State 
medicine and municipal hygiene) ; Surgeon Rear- 
Admiral H. C. Whiteside, problems of the sea-faring 
doctor (Section II., naval, military and air, including 
tropical diseases) ; Sir Thomas Oliver, the health of the 
modern wurker (Section III., industrial hygiene) ; Lady 
Keyes, the voluntary worker in public health service 
(Section IV., women and children and the public 
health) ; Sir Henry Gauvain, sun treatment in Eng- 
land (Section V., tuberculosis). Several discussions 
have been arranged and numerous papers are promised. 
Particulars of the Congress can be obtained from the 
secretary of the Institute, 37 Russell Square, London, 
W.C.l. ‘ 

With reference to the classified list of Nobel Prize 
Awards, published in Nature of April 5, Prof. M. W. 
Beyerinck, writing from Gorssel, Deventer, Holland, 
recalls that during the period of Prof, van ’t Hoff’s 
prime contributions in connexion with the discovery 
of the laws of chemical dynamics and osmotic pres- 
sure in solutions, for which he was awarded the Nobel 
Prize in Chemistry for 1901 (the first allocated in the 
section), he was a professor in iVmsterdam, and not in 
Berlin. Van ’t Hoff was at the University of Amster- 
dam from 1878 until 1896, and his collected ‘‘iStudes 
de dynamique chimique ” appeared in 1884, and the 
celebrated paper on “ The Laws of Chemical Equili- 
brium in the Dilute, Gaseous or Dissolved State of 
Matter ” in 1886. He removed to Berlin in 1896, and 
IDassed the remainder of his life in Germany : hence 
Germany was his “ working domicile ... at the 
time of allotment of the prize”, although, of course, 
Holland was the scene of the fundamental researches 
for which the prize was awarded. It is desirable also 
to correct here a mistake in classifying under France 
the award of the Physics Prize for 1909 to Prof. 
Ferdinand Braun (Strasbourg). Dr. von Auwers, 
Berlin- Siemenstadt, writes to point out that in 1909, 
Strasbourg and its university were German and not 
French. Prof, Braun’s name should, therefore, have 
appeared with the prize awards under Germany. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — x4 lecturer 
in geology at University College, Grahamstown, South 
Africa — The Secretary, Office of the High Commissioner 
for the Union of South Africa, Trafalgar Square, W.C.2 
(April 25). Full-time teachers at the Technical College 
and Junior Technical School, Horwich, one mainly for 
science or mathematics in the Junior Technical School 
for Engineering Subjects in the College ; and one for 
wood and metal work, and mechanical drawing in day 
and evening classes— The „ Secretary, Railway Mech-. 
anics’ Institute, Horwich (ilpill 26). A research student 
at St. Mary’s Hospital, Institiite of Pathology and 
Research— The Secretary, Institute of Pathology and 
Research, St. Mary’s Hospital, Paddington, W.2 
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(April 28). A senior lecturer in applied mathematics 
in the University of Cape Town — The Secretary, Office 
of the High Commissioner for the Union of South 
Africa, Trafalgar Square, W.C.2 (April 30). A first 
assistant in the clinical laboratory of the Manchester 
Royal Infirmary— The General Superintendent and 
Secretary, Royal Infirmary, Manchester (iVpril 30). 
A full-time assistant master in the Junior Technical 
School and Evening Technical Classes of the Worsley 
Technical School, near Manchester — The Secretary 
for Higher Education, Town Hall, Walkden (May 1). 
Readers, (a) economics, with special reference to bank- 
ing and currency ; ( 6 ) economics, with special reference 
to industrial organisation ; and (c) international 
history, at the London School of Economics — The 
Academic Registrar, University of London, S.W .7 
(May 1 ). A technical assistant in the department of 
the Chief Officer of the London Fire Brigade for 
inspectorial and advisory duties connected with fire 
and safety matters in buildings licensed by the London 


County Council for public entertainment — The Clerk 
of the London County Council, The County Hall, 
Westminster Bridge, S.E.l (May 5). A ivomaii 
demonstrator in pathology at the London (Royal Free 
Hospital) School of Medicine for Women and Royal 
Free Hospital — The Warden and Secretary, 8 Hunter 
Street, W.C.l, or the Secretary, Royal Free Hospital, 
W.C.l (May 6 ). An assistant medical secretary of the 
British Medical Association — The Medical Secretary, 
British Medical Association, Tavistock Square, W.C.l 
(May 12). A soil chemist in the department of agri- 
culture, Kenya — The Private Secretary (Appoint- 
ments), Colonial Office, 2 Richmond Terrace, Whitehall, 
S . W. 1 (May 15). A professor of mechanical engineering 
at the Bengal Engineering College, Sibpur, Bengal — 
The Secretary to the High Commissioner for India, 
General Department, India House, Aldwych, W.C.2 
(May 19). A laboratory assistant for the medical 
department of Kenya Colony — The Crown Agents for 
the Colonies, 4 Millbank, S.W.l (quoting M/2117). 


Our Astronomical Column. 


Recent Magnetic Disturbances. — A magnetic dis- 
turbance with a range in declination of 30' was 
registered at Greenwich between April 6 and 9. There 
was no definite commencement, which may be taken 
as occurring about 18^1 on April 6 . The greatest range 
in declination was registered on Aj^ril 7-8. This is the 
third member of a sequence of three small storms 
which have taken place at intervals of about a solar 
synodic rotation. The dates of the two preceding 
storms are Mar. 11-18 (commencement Mar. 11*6) and 
Feb. 12-16 (commencement Feb. 12*9). No unusual 
solar disturbance was observed on any of the above 
dates, but cloudy weather in England rendered 
observing impossible on most days just before and 
during each magnetic storm. It may be noted, how- 
ever, that a fair-sized sunspot in latitude 17° N. crossed 
the sun’s central meridian on April 7*1. 

Distance of the Trans-Neptunian Planet. — Prof. G. 
Armellini, Capitol Observatory, Rome, writing with 
reference to the distance of the Trans-Neptunian 
planet, reminds us that in 1918 he published in 
Scientia (vol. 24) a simple relation between the dis- 
tances of the planets from the sim. This relation is 
given by the formula : D ~l *53”, where n = - 2 for 
Mercury, - 1 for Venus, 0 for the earth, 1 for Mars, 
etc. For the Trans-Neptunian planet, D=1‘53^ 
= 45*6. The distance calculated by Bode’s law is 
77*2 ; and by Beiot’s law (Comptes rendus, II. p. 937 ; 
1905) is 61. Prof. Armellini regards the true distance 
as probably between 45 and 48, and his value agrees 
with this estimate. We do not, however, know the 
distance of the new planet yet. Assuming a circular 
orbit, the distance comes out close to 40 ; but it is 
probably an ellipse, and a much longer interval is 
required to determine its elements. 

Photo-electric Observations at Neubabelsberg. — 
Astr. Nath., No. 5683, contains a paper on these 
observations by Margarete Giissow. The most inter- 
esting of the stars the light -changes of which were 
investigated is Boss 46. This is one of the very 
massive stars, of type 0 , the radial velocities of which 
have been studied at the Victoria Observatory. It 
was found by Prof. Guthnick in 1919 that the star has 
a small variation of light ; the full period of variation 
is 3*52 days ; but this contains two unequal maxima 
and. two minima. A paper by J. A. Pearce in vol. 3 
of the Victoria publications discussed both the photo- 
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metric and spectroscopic data ; he showed that the 
system consisted of two enormous stars, the diameters 
of which are 23*8 and 15*5 times that of the sun, their 
masses being 36*3 and 33*8 times the sun’s. They 
revolve nearly in contact with each other, and their 
shapes differ sensibly from spheres in consequence of 
tidal distortion ; the eclipses are only small partial 
ones, and would scarcely have been detected without 
the photo-electric cell, the light range being 0*17 mag. 
Their detection enables accurate deductions to be 
made of the masses, diameters, and relative surface 
brightness of the components. These deductions are 
of use in making probable assumptions regarding the 
elements of the Plaskett star, B.D. + 6 ° 1309. This 
is still more massive, but no eclipses have so far been 
detected. The light-curve of Boss 46 appears to show 
progressive change since 1919, the two maxima haying 
become more nearly equal ; this might be explained 
by a motion of the line of apsides, which would un- 
doubtedly be present, t Greminorum is another of 
the stars discussed in the paper ; the light -range is 
more than 0*6 mag., the period being 10*15 days ; 
the colour index is found to change by 0*2 mag. in 
the same period, being 0*47 mag. at light maximum, 
and 0*66 mag. about a day before light minimum, 
a Canum Ven. was also examined ; the observations 
in 1927 showed a regular light -variation in the spectro- 
scopic period of 5*47 days; the light range is less 
then 0*05 mag. ; the variation is less clearly shown 
in the observations of 1928, 1929. 

Annuaire Astronomique et Meteorologique Camille 
Flammarion pour 1930 . — This publication (printed 
by Jouve et Cie, Paris ; published by Juvisy Observa- 
tory, Seine et Oise. 12 francs) contains all the usual 
almanac matter relating to the positions of sun, moon, 
planets, etc., with several other features likely to help 
amateur observers. There is a very full table of the 
elements of the periodic comets prepared by M. F. 
Baldet ; also tables of double stars, variable stars, 
stars of large proper motion, etc. There are also 
sections on magnetism and meteorology ; a table for 
the date of Easter up to the year 2200 is of course 
based on the assumption that no change wdll be made 
in the method of computation. The hints on choice 
of a telescope and methods of observing should be 
helpful to beginners. The work is edited by M. Ernest 
Flammarion. 
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Research Items. 


White Immigrants in Polynesian Tradition. — -Mr. W. 
Ivens, ill Man for IMarch, discusses a number of 
traditions relating to white beings which occur in 
various parts of the Pacific. Malekiila, New' Hebrides, 
is said once to have been inhabited by a race called 
x4mbat, who were white, and when Europeans first 
arrived on the island, they were believed to belong 
to that race and called by the same name. The 
Maoris believed in the existence of a white race of 
citiia,, and on Motu Island, Banks group, Bishop 
Selwyri and Bishop Pattesoii were taken for Kwat, 
the legendary hero, the origin of the association 
possibly being that he may have been supposed to be 
white. * On North Mala, Solomon Islands, immigrants, 
whit© in colour, are said to have arrived in outrigger 
canoes at a place called Suuna Rii. They wore clothes 
and coverings to conceal their hair. Their hair was 
red, but for anyone to see it meant death at their 
hands. No name is given them, but they a, re accredited 
with the introduction of fighting, of magic, and of 
food plants, including the areca nut. They are wor- 
shipped on North Mala as agalo i mae, ghosts of war. 
The head covering of the agalo i mae survives in the 
pigt-ail of the statues of south-east Solomons, and the 
carved figures on Vaniia Leva, Banks Islands, have a 
decided pigtail. In the Paumotus and Tahiti there 
are traditions of red -headed women who rose up from 
the fioor of the lagoon. If, as seems possible, any 
connexion is to be seen between all these legends, the 
people to whom they relate may represent a movement 
into the Pacific at a very early date. 

Neolithic Camps. — In Antiquity for March, Mr. E* 
Cecil Curwen, writing on neolithic camps, points out 
that while the popular attribution of prehistoric hill- 
forts either to the Stone age or the Roman occupation 
is usually erroneous, progress in prehistoric research 
in Britain during the last two decades has justified the 
popular belief in the existence of neolithic camps 
though not in the specific instances expected. Among 
the neolithic camps described, special importance 
attaches to the account of Windmill Hill, near 
Avebmy, which is based upon material supplied by 
Mr. Keiller, by whom the site has been explored 
annually since 1925, though his own reports are not 
yet published. The camp consisted of three rings of 
not quite concentric ditches, in most cases accom- 
panied by ramparts on the inner sides. All these 
ditches are interrupted by numerous causeways. The 
outstanding value of this site lies in the stratification 
of the finds. British neolithic camps have certain very 
definite features, not all, however, exclusive to that 
period. Most obvious is the tendency for the ditches 
to be interrupted by causeways. It is suggested that 
these may have been intended to enable the defenders 
to sally forth at frequent points along the line of 
defence. There is also a tendency to concentric 
lines of defence with neutral ground between— not 
exclusively neolithic, but if one of the outer rings is 
fragmentary the presumption is strengthened. In 
some cases the defences are deficient altogether where 
the hill falls away steeply. The ground plan varies, 
but if one is more common than any it is the oval 
unrelated to the contour of the gr omid. The situation 
varies, the majorit on hill-tops— but low-lying 

sites occur as at Abingdon. Of the hill forts some, 
curiously, are situated on a saddle between two 
eminences. In the consideration of the pottery, it is 
suggested that in the so -ealled Windmill Hifi class 
two sources of influence are to be discerned, one frona 
Portugal and Brittany, and one from Sweden and 
Norway, 


Mammals of Uruguay.-- The report on the collec- 
tion made by the Captain Marshall Field Expedition 
during four months in 1926 and 1927 is made the 
basis of a complete list of Uruguayan land mammals 
by Colin C. Sanborn ( F'ield Mus. Nat. Hist., Publ. 265, 
1929). The introduction mentions that the expedi- 
tion collected 345 mammals, representing thirty 
species, but it does not even mention the total 
number of forms now recorded from Uruguay (they 
appear to be 53 or 54), and says not a word about the 
relationship of the mammalian famia as a whole. 
We note, however, that three introduced European 
animals, the house mouse, the Norway rat, and the 
common hare, have become amongst the commonest 
and most destructive rodents in Uruguay — another 
lesson, if one be needed, on the danger of unconsidered 
importations. 

Genetics of Interspecific Hybrid Birds.— Although 
many interspecific, intergeneric, and interfamilial 
crosses can be made between gallinaceous birds, such 
as turkey and guinea-fowl, common fowl and guinea- 
fowl, Gallus hanhiva and G. vaHus and various 
pheasants, yet the frequent complete sterility of the 
prevents further breeding experiments which 
would determine their genetic composition. Sere- 
brovsky {Jour. Genetics, vol. 21, No. 3) shows that 
it is possible nevertheless to draw important con- 
clusions regarding the genotypic constitution of 
various species, from a study of the characters shown 
by the hybrids in crosses with different breeds of 
domestic fowls having various dominant or recessive 
characters which have probably arisen by mutation. 
From a study of such hybrid specimens in the 
museums at Hamburg and Berlin, he finds that such 
factors as bare-neck, dominant white, melanism, and 
leg-feathering, which are dominant in crosses between 
different breeds of fowls, are also dominant in the 
hybrids between fowls and various other genera of 
wild Gallinaceae, Phasianidae, and Tetraidae. By the 
use of this method it should be possible to arrive at 
definite conclusions concerning the part played by 
mutations in the process of specific differentiation 
among these birds. 

Dragon-Flies of the Family Cordulegasterid®. — 
Owing to post-War difficulties attending the publica- 
tion of the well-known series of memoirs entitled 
“ Collections Zoologiques du Baron Edm. de Selys 
Longchamps”, the issue of further fascicles of that 
work has had to remain in abeyance. The parts 
dealing with the dragon-flies were never eompieted 
and Lieut -Col. F. C. Fraser has aimed at their con- 
tinuation. In Me?noirs of the Indian Muaeum, vol. 9, 
part 3, 1929, pp. 69-167, he has contributed an im- 
portant revisional monograph of the family Cordu- 
iegasteridae. This paper forms Part 1 of a general 
revision of the whole group of the Fissilabioidea : 
its two remaining families, the Petakiridse and Pet- 
aliidae, it is mentioned, will form the subject of a 
subsequent contribution by Dr. R. J. Tilly ard. The 
Zoological Survey of India is to be congratulated on 
having undertaken the work of publication, as a 
considerable part of the famia dealt with occurs 
within the limits of the Indian Empire. The family 
under consideration comprises four genera and forty- 
five species and subspecies. These are fully described 
and figured in the present memoir, which forms a 
useful and complete accomit of the insects concerned. 

Nutrition of the Amphiblastula. — Prof. J. B. 

Gatenby and Dr. S. D. King {Jour. B. Micr. Soc., 
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'.Dec, 1929) state that in well-fixed preparations of 
.Crrantia compressa with amphiblastiila larvse there 
are near the larva a number of wandering cells, appar- 
ently amoebocytes. In a later stage these cells become 
more iiumeroiis either by division or by the wandering 
in of others, and still later these ceils form a wall 
round the amphiblastula. Sometimes the wail or 
sheath is complete, but in other cases there are gaps. 
The cells of this sheath are of two kinds — non -granular 
cells which abut against the flagellated layer of the 
amphiblastula and granular cells against the posterior 
granular cells of the larva. These latter cells contain 
osmiophile granules and “ there can be no doubt that 
these membranes form a sort of placenta betw^een the 
mother sponge and the larvae 

Polychasta of Lake Baikal. — B. Dybowski (Bull, In- 
ternat. Acad, Polon. Sci. Lettres. Ser. B 2, Oct.- 
.Dee. 1929) criticises the memoir of Zenkewdtsch 
(1925) on the fresh-w^ater Polychsetes of Lake Baikal 
and clissents from the latter author’s view that the 
fauna is to be regarded as a primitive fresh -water 
fauna. The generic characters of the fresh-'water poly- 
chadtesManayunkia Leidy, Haplobranchus'Boxirne, and 
Dyboivscella Nusbaum are review^ed and t%vo new 
genera established — Trichosohranchella and Garjaie- 
wella. The last four of these genera are represented 
each by a single species in Lake Baikal. To merge 
these genera wdth Manayunkia is undesirable. The 
author recalls with justifiable satisfaction his finding 
in April 1870 of the trochophore larvse for the first 
time in Lake Baikal and adds a few other details of 
historical interest. 

Manurial Experiments on Fruit Trees. — Mr. T. 
Wallace continues the description of these valuable 
experiments in the J ournal of Pomology, vol. 8 , 
part 1 , January 1930. The trees are grown in pots in 
sand cultures and their behaviour in complete nutrient 
solutions compared wdth their behaviour wken the 
nutrient supplied is deficient in either potassium, 
magnesium, or calcium. In this present paper, very 
full ash analyses of the pruned shoots over a period 
of three years are given. Characteristic effects were 
produced by the omission of each element. Potassium 
deficiency led to increased shoot growth, leaf scorch, 
and defoliation of shoots from tip to base. Calcium 
and magnesium omission both led to reduction of 
shoot growth after the first season and to severe 
breakdown of leaf tissue. The results of magnesium 
deficiency were especially severe and were reflected 
in a much lower percentage of dry matter on fresh 
weight, and thus possibly to a high percentage of ash 
on dry matter ; the calcium and potassium omission 
series showed a reverse effect — a relatively high dry 
weight, and low ash content on dry weight. Mr. 
Wallace directs attention to the wide variations in 
the ash constituents in the bark and wood of shoots 
and main stems. The ash is relatively uniform in the 
bark from both shoot and main stems, but the per- 
centage of ash in the one-year shoots is approximately 
twice as high as in the wood of the four -year-old 
stems..' 

Arctic Ice in 1929 .- — The Danish Meteorological 
Institute has issued the report on the state of the ice 
in the Arctic .seas in 1929. In many respects the 
distribution was abnormal. In the Barents Sea the 
pack ice was unusually far south in spring, and during 
April its edge was only 86 miles from the North Cape. 
A few icebergs were close to the Murman coast in 
May, and throughout the summer, icebergs were seen j 
in the Barents Sea. On the west of Spitsbergen there | 
was much ice in May and June. In July it decreased, 
but in August some still remained. The east coast I 
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was blocked throughou b the smnmer . The Spitsbergen 
ice had a more southern connexion with the east 
Greenland ice than is usual. Along the east coast of 
Greenland, however, the pack ice formed only a 
narrow belt; though it extended to Iceland in July 
and xAugust, there was exceptionally little on the 
south-east coast. In Davis Strait and Baffin Bay 
there was much less ice than usual. The Kara Sea 
was open in August, September, and October. The 
White Sea was blocked with heavy ice until the end 
of May. On the Siberian coast and among the islands 
of the Canadian xArchipelago the conditions were 
about normal. Wr angel Island was accessible in 
September. The report is illustrated with the usual 
charts and is written in English. 

Soil Erosion in Tanganyika Territory. — ^Dr. E, O. 
Teale describes the soil and agricultural development 
of parts of Northern Kigoma and Southern Biikoba 
Provinces in Short Paper No. 4 of the Geological 
Survey of Tanganyika Territory. The questions of 
soil erosion and conditions for re -afforestation are 
particularly emphasised, for they seriously affect the 
future prosperity of an otherwise well-favoured dis- 
trict. The whole of the Kasulu Highlands were 
formerly covered with forest, but now there are 
widespread areas of wind-swept, torrent -cut, and 
eroded slopes due to the combined application of the 
axe and annual firing. All that was needed to start 
the rapid disappearance of soil was deforestation. 
Moreover, the custom of farming an area for a fewv 
seasons and then deserting it for a new block of virgin 
land favours the waste that is going on. Hillside 
terracing such as is effectively adopted in southern 
Europe is not a practicable solution, for there is no 
local stone and the population is thin. Dr. Teale 
shows that, if the future is to be safeguarded, afioresta- 
tion should be started and maintained by protecting 
certain selected areas from fire, and headward erosion 
of streams should be delayed by planting bamboos and 
native figs at the heads of rminels and gutters which 
threaten the still mibroken ground of the gentle slopes 
above them. The geological features of the areas con- 
sidered are described in the paper. 

Seismic Waves and the Sedimentary Layer. — Accord- 
, ing to T. Matuzawa (Bull, Earthcpiake Research Inst,, 
Tokyo, Sept. 1929, p. 257) the crust in the Kwanto 
district of Japan is made up of three layers : (a) 
The upper or granite layer : 20 km. thick ; Pg = 
5*0 km. /sec. ,* S'^=3T5 km. /sec. ; (b) The second or 
‘intermediate’ layer: 30 km. thick; P*= 6 - 2 ; 
P^= 3 - 7 ; (c) The layer immediately below (b), 50 
km. from surface: P==7*5; S~4:'5. A, Imamura, 
E. Kishinouye, and T. Kodaira have begun the in- 
vestigation of the effects of a surface layer of sedi- 
mentary rocks overlying the ‘ granite ’ layer, basing 
their work on records of 21 of the 65 moderate shocks 
that affected the Kwanto district during 1927 (Bull. 
Earthquake Research Inst., Tokyo, Dec. 1929, p. 485). 
Adopting the above data by Matuzawa, they find the 
sedimentary layer to have a thickness of the order 10 
km. It is not clear, however, that the latter was not 
already tacitly included in Matuzawa ’s ‘ granitic ’ 
layer, and until this ambiguity is cleared up the 
Japanese results remain difficult to interpret. 

Spectrum of Sodium Hydride. — ^We have received 
from Prof. Takeo Hori, Port xArthur College of Engin- 
eering, South Manchuria, a letter describing a band 
spectrum of sodium hydride wffiich he has obtained in 
absorption by passing the light from a lamp through 
sodium vapour heated to 750° C. in hydrogen at 
atmospheric pressure. The spectrum between 3680 xA. 
and 4450 A. was examined in the second order of a 
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concave grating two metres in radius, and bears a 
superficial resemblance to the secondary spectrum of 
hydrogen. In spite of its complexity it has, however, 
been almost completely analysed into seventeen bands, 
each of wdiich consists of a P branch and an R branch 
degraded to the red. The type of electronic transition 
involved is An anomaly occurs in the energy 

of the upper state similar to that found by Naka- 
mura with lithium hydride. The moment of inertia 
of the molecule in the normal state is S-bg x 10“^® gm. 
cm.2, and the other molecular constants, with the 
usual notation, w" =1133, B/ = 4 = 3 -3 x 10‘h 

and f/ r= 1 *9 X 10'® cm. 

The Nature of Positive Electricity. — The first March 
number of the Physical Review contains a letter from 
J. R. Oppenheimer, criticising Dr. Dirac’s theory of 
positive electricity (see Nattjbe, Feb. 1, p. 182). Two 
difficulties occur in connexion with the interaction 
between radiation and matter : applied to this, the 
theory necessitates the presence of an infinite density 
of positive electricity, and also predicts that protons 
and electrons should be equally efficient in scattering 
soft radiation, whereas it is probable that scattering 
by protons is relatively unimportant. A third diffi- 
culty is that, according to Mr. Oppenheimer’s calcula- 
tions, the rate of destruction of protons by electrons 
is far too great. The approximate formula for the 
mean free life [T) of an electron is an enclosure in 
which there are n free protons per unit volume is 
T where e and m are the charge and 

mass of an electron, and c the velocity of light, which 
gives a mean free life for ordinary matter of the order 
of 10'^^ sec. A way of avoiding these difficulties is 
suggested, but it involves the rejection of the fxmda- 
mental similarity of positive and negative electricity, 
which was perhaps the most attractive feature of Dr. 
Dirac’s theory, and a return to the hypothesis of two 
types of independent elementary particles, dissimilar 
in mass and with opposite charges. 

Technical Sound Problems. — ^An introductory ad- 
dress on this subject given by Dr. E. Liibcke of Berlin 
at the Brunswick Technical School in February, is 
reproduced in the issue of Die Naturwissenschaften for 
Mar. 14. It deals mainly with the use of sound at 
sea, and in flight, and with the methods suitable for 
diminishing its propagation in buildings. A receiver 
of the Riegger and Wente type has been used in air, 
but in water one of the carbon microphone or the 
condenser type is used. The sounds sent out by 
several types of ship are analysed, and sound spectra 
are given of a motor boat with its engine making 420 
and 600 revolutions per minute, of a tug boat and of a 
vessel driven by electric motors of high speed. The 
records of an under -water explosion are also repro- 
duced, and the method of echoes as used in soimding 
at sea or from an airship explained. In dwellings the 
oscillations due to traffic are of frequencies 10-25 per 
second and increase in amplitude from the ground 
floor upwards to about four times in the first storey 
and about sixteen times in the second storey that in 
the ground floor. An amplitude of 0-03 mm. is al- 
ready disagreeable, and if due to resonance is reduced 
by stiffening the floor or wall which is affected. In 
order to prevent sound from penetrating walls, it has 
been found necessary to use materials weighing at 
least 150 kgm. per square metre of wall. 

Wh^ an address to the Institution 

of Professional Civil Servants, published in the March 
issue of State Service, entitled “ What is wrong with 
Wireless ”, Mr. R. A. Watson Watt put very clearly 
before his audience the difficulties which confront 
broadcast radiotelephony at the present time. He 
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considers that the loud speaker, in failing to reproduce 
in proper proportion the whole of the notes of the 
musical scale, is the principal offender, the last valve 
in the average receiver the next, followed by the 
microphone with its favourite frequencies and its 
tendency to produce ‘ blasting ’ noises during forte 
passages, then the difficulty of spacing out the w-ave- 
lengths sufficiently when 1000 stations have to be 
accommodated between wave-lengths 100 metres and 
2000 metres. Lastly, he blames the fading out of 
signals due to the interference betw^een the direct 
waves, and those which arrive by reflection in a con- 
ducting layer of the atmosphere between 60 miles and 
150 miles above the surface of the earth. Mr. Watt 
looks forward to the time when these defects will be 
remedied, but he sees in atmospherics the ultimate 
limitation on wireless signalling. 

Building Material and Heat Insulation. — Twm of the 
papers read to the International Heating and Ven- 
tilating Exhibition at Washington, which are ab- 
stracted in a recent Daily Science News Bulletin 
issued by Science Service, Washington, D.C., illustrate 
the advantage of building houses with materials the 
thermal conductivity of which is low. It wms found 
by experiment that a breeze blowing at seven miles 
per hour and one degree colder than the surface of 
the building on which it is blowing will carry away 
by convection three British thermal units of heat 
from each square foot of surface per hour. When 
the wind is blowing at thirty miles per hour, under 
the same condition it will carry away eight heat units 
per hour. We may say, roughly, that the heat carried 
away by convection varies as the square root of the 
velocity of the wind. This law is well known to 
electricians in connexion with the heating of overhead 
electric wires. The experiments were carried out at 
the University of Minnesota. Further experiments 
were made on the heating of surfaces by direct 
radiation from the sun. It was found that on an 
ordinarily bright day in the smoky city of Pittsburg, 
a piece of black oil-cloth ten feet scjuare would receive 
energy from the sun at the rate of about 45 British 
thermal units per minute. This is equivalent to the 
I oil-cloth receiving energy from the sun at the rate of 
one horse-power. If the house is to be kept cool, 
this shows the necessity of using building materials 
which are good thermal insulators. 

Pyrophoric Iron.- — It has long been known that 
finely divided iron reacts with incandescence wnth 
atmospheric oxygen at room temperature, and several 
theories have been proposed for the phenomenon. 
In the January number of the Journal of the American 
Chemical Society, T. G . Finzel describes the prepara- 
tion of the material, chiefly with the view of investi- 
gating the effect of the initial substances used and of 
various gases on the pyrophoric properties of the iron. 
The iron becomes inactive when heated for some time. 

It was found that the best iron was obtained by the 
reduction of ferric oxide, precipitated from ferric 
nitrate, in hydrogen at 500°. Chlorides are to be 
avoided, as they destroy the pyrophoric property of 
the iron. Inactivation depends not only on the tem- 
perature and time of heating but also on the gaseous 
medium. One sample became inactive after heating 
at 600° for 2 -5 -3 hours in hydrogen, but only after 
156 hours in helium, Inactivation appears to be due 
to decrease in total surface. Iron was pyrophoric 
in dry air and also in air cooled to -78°. The ad- 
sorption of gases by the material was very irregular ; 
adsorption of carbon dioxide was no criterion for 
pypphoric activity. Iron prepared from colloidal 
ox:ide obtained by hydrolysing ferric nitrate and 
dialysing was worthless as an ammonia cataljAst. 
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High Frequency Fatigue.^ 


M essrs. G. F. J'enkin and, CF D. Lehmann have 
prepared an important report on the subject 
of high frequency fatigue. These researches, the 
object of which was to determine the effect of the 
frecjuency of alternation of stress on the fatigue 
limits of various metals, were carried out in the 
Engineering Laboratories of the IJniversity of Oxford, 
and tests were made on rolled, normalised, and hard- 
ened steel ; rolled aluminium, annealed copper, and 
normalised armco iron. The ordinary frequency em- 
ployed ill fatigue tests is 50 periods per second, 
though in 1924 Jenkin ^ carried out work up to 2000 
periods per second, and in the research described in 
this paper frequencies up to 20,000 periods per second 
were used. In all the higher frecpiency tests the 
specimen consisted of a bar supported at the nodes, 
and vibrating freely. 

Jenkin had previously used an electromagnetic 
method to produce the vibrations, but this will not 
werk for very high frequencies and. a new method 
had to be designed. On the experiments now de- 
scribed fluctuations of air pressure acting directly 
on the specimens were used to make them vibrate. 
The apparatus w^as essentially two blowers, each 
blower consisting of a small adjustable resonating 
chamber, into which air was admitted by a throttle 
valve in the back, while the front was closed by one 
face of the specimen. The position of the specimen 
w^as so arranged that as it vibrated to and fro it 
alternately released the air pressure or allowed it to 
mount up in the chamber. 

The strains were calculated on the assumption that 
the bar vibrated freely and the only measurement 
necessary was the amplitude of vibration at the centre 
of the bar. Lord Rayleigh has shown how the strains 
may be calculated for a long, thin vibrating bar, but 
using the method of vibrating by air, the bars had to 
have a moderate width and, for the highest speeds, 
had to be short, with the result that Lord Rayleigh’s 
theory was no longer sufficiently accurate. Prof. 
Love, however, has explained how the theory could 
be applied to bars of moderate width, such as were 
used in this apparatus. 


The results obtained are of very great interest. In 
Jenkin’s earlier experiments the largest increase of 
the fatigue limit observed was only 15 per cent, but, 
as he pointed out, much larger rises were to be 
expected at higher frequencies. In the present tests, 
the fatigue limit in all cases increases as the frequency 
of vibration is raised, and increases of fatigue limit up 
to 60 per cent have been recorded. It has also been 
found that the fatigue limit does not increase in- 
definitely with the frequency, but apparently reaches 
a maximum vahie at a certain critical frequency. In 
some tests it was actually shown to fall at the highest 
frequencies, the greatest drop obtained beyond the 
maximum fatigue limit being about 9 per cent of the 
maximum. This fall would probably have occurred 
for the other metals also, if they had been tested at 
still higher frequencies. The results obtained are 
summarised in the following table : 


Material. 

Critical 

Fre- 

quency 

(Approx.). 

Maximum 

Fatigue 

Limit 

(Tons/sq. in.). 

Ratio 
Maximum 
F.L. to 
Ultimate 
Tensile 
Stress. 

Ratio 
F.L. at 
50 -to 
Ultimate 
Tensile 
Stress. 

Maximum 
Increase 
above 
F.L. at 
50 - 

(Per cent). 

Normalised 
0*11 per 
cent car- 
bon steel 

20,000 

>17-99 

>0-799 

0-631 

>26-7 

Rolled 0-11 
per cent 
carb on 
steel 

>20,000 

>25-25 

>0-588 

0-528 

>11-5 

Annealed 
copper . 

10,000 

5-59 

0-385 

0-324 

18-8 

Rolled alu- 
minium 

20,000 

5-02 

0-785 

0-586 

33*9 

Normalised 
armco iron 

10,000 

18-1 

0-903 

0-685 

31-6 

Hardened 
0’86 per 
cent car- 
bon steel 

10,000 

32-4 

0-658 

0-400 

62 


^ Air Ministry : Aeronautical Research Committee. Reports and 
Memoranda. No. 1222 (M. 62) : High Frequency Fatigue. By G. F. 
Jenkin and G. D. Lehmann. (E.F. 219.) Pp. 34. (London : H.M, 
Stationery Office, 1930.) ls.6rf.net. 

* Proc, Roy. Soc., A, vol. 109 ; 1925. 


South African Vegetation. 


D uring the recent meeting of the British Associa- 
tion in South Africa, the South African Associa- 
tion for the Advancement of Science may be said to 
have acted as scientific hosts to their visitors, and in 
that capacity they certainly spared no effort to provide 
information as to South African scientific activities 
which would interest their visitors from the northern 
hemisphere. As a result, the number of the South 
African Journal of Science issued in December 1929, 
which contains some of the papers read at the 1929 
meeting, provides an exceptionally favourable means 
of gaining a comprehensive impression of South 
African science. The president. Dr. Jan H. Hofmeyr, 
in an eloquent address pointed out that, since the first 
visit of the British Association in 1905, there has been 
a great increase in the facilities for higher education 
throughout South Africa, and the 27 graduates of 
1905 had increased to 314 in 1928. There has 
naturally, therefore, been a great amount of valuable 
scientific work carried out throughout the coimtry 
since 1905, and Dr. Hofmeyr emphasises, as the 
outstanding feature of this period, that the bulk of 
this work is due to the activities of South Africans. 
Scientific data are no longer the result of the sporadic 
activity of visitors from older communities with a 


longer academic history ; they result from the con- 
tinuous labours of a number of South African in- 
vestigators, many of whom have received their 
training in South Africa. 

Biologically, South Africa is the product of its 
climate, its sunshine, its clear dry air, and its depend- 
ence upon rainfall. The remarkable vegetation of 
this great continent is very much influenced by the 
very characteristic physical and climatic features of 
the country, and this report, describing pioneer work 
in many fields, naturally has to give great space to 
the tentative generalisations that emerge as to the 
natural vegetation of the country and as to economic 
possibilities in agriculture and forestry. Prof. J. H. 
Wellington points out, however, that the three 
characteristic South African regions, as determined 
by seasonal precipitation, are equally important in 
determining human activities. These regions are : 

( 1 ) The western part of Cape Province, with a winter 
rainfall associated with westerly and north-westerly 
winds from the South Atlantic anticyclone. The 
visiting botanists obtained a slight impression of the 
possibilities of this type of weather on the occasion 
of their excursion to the Kirstenbosch Botanic Garden. 

(2) The vast central and eastern area of the sub- 
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continent, witli a- .sioiiiner rainfall, carried to it by 
the east and noi-th-east winds from the anticyclone 
over (he Soinli Imlian Ocean. 

(3) The intennediate region, mainly a coastal strip, 
outlie south and east, wliere, as a result of its inter- 
mediate p^jsition, the rains are fairty evenly dis- 
tributed througliout the year. 

The high tableUind tfiat fills the interior of the 
eontincait means tfiat the rain-laden winds usually 
lose tlieir moisture at the mountain barriers near the 
coast. As a i*esult, over a, great |3art of the interior 
of the continent t^he rainfall is very scanty, and the 
deficient moisture supply is the dominant factor 
determining both natural vegetation and possibilities 
of cultivation. 

In the south-west of the Cape Province, wdth its 
adequate -winter rainfall, cultivation is of the type 
associated with t he Mediterranean, seaboard . Provided 
there is enough potash, vines may be gro-wn on the 
alluvial soil, and many visitors will have grateful 
recollections of the local vintages and the local liqueur 
Van der Hum. The olive, apparently, cannot comj^ete 
with European conditions for economic rather than 
climatic reasons. But if cultivation problems are 
somewhat the same, the natural vegetation of the 
Cape Province is entirely different, for reasons that 
Dr. Marloth makes clear. We have in the Cape flora 
a remarkably diversified vegetation which, in an area 
about one-tenth of the country south of the Orange 
River, contains as many species as in the remaining 
nine -tenths. The bulk of these species are so remark- 
able in. form and so new to the visitor that even the 
non -botanist is led to wonder and admire. Dr. 
Marloth lists 64 genera, containing 615 Cape species, 
which between them include only 19 species that are 
found outside the Cape region. These plants form 
part of the characteristic southern, sub-Antarctic 
flora, with affinities rather with other Antarctic land 
masses, and whicli has remained isolated and distinct 
by reason of the ‘ physiological isolation ’ imposed 
upon it by the arid tableland that intervenes between 
it and more northern floras, so that such invasion as 
does occur takes place either along the more richly 
endowed coastal strip, or by sea. Most of the familiar 
plants that the visitor first notices, the oaks, the 
weeds, etc., result from the long history of the Cape 
as a port of call upon the ocean route to India, before 
the making of the Suez Canal. 

Most of the northern immigrants are also unfamiliar 
to British visitors, being elements identical , with, or 
, related to, the main African flora, Acanths, Asclepiads, 
Euphorbias, etc., and most of the native forest trees ; 
comparatively few familiar northern genera, Anemone, 
Ruhus, Hieracium, etc., are to be seen. As a result, 
the botanist from the northern hemisphere is at first 
swept ofl Ms feet by the vast assembly of striking 
forms of plants that are new to him ; even in the Cape 
winter the Ericas and Proteas provide him with a 
wonderful array of flowers ; in the spring, the 
numerous bulbous monocotyledons give sheets of 
colour on the hillside, and all the year round the 
flora is full of interest. The extraordinarily pro- 
nounced development of ericoid vegetation forms at 
the Cape also strikes the visitor ; 2T4 per cent of the 
flora of French Hoek have ericoid. leaves, according 
to Dr. E. Pv Phillips ; many of these plants being 
characteristic of an acid, if not a peaty, soil. 

Northwards of the Cape, on the high inland 
plateaux, over many miles of ground, stretches the 
Karroo, with a rainfall averaging between 3 and 12 
inches annually. This Karroo vegetation varies greatly 
in tyx^e ton the east with a summer rainfall we have 
a scanty grass veld, merging westwards into the 
‘ Composite ’ Karroo, grazed by Persian black-faced 
sheep and goats ; on the west, with a winter rainfall, 
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i the paradise of the succulents, ' where the more 
arborescent types predominate until the fl.ora merges 
into the scrub areas of the coastal belt. 

Prof. R. H. Compton has a brief note on this 
interesting vegetation. He points out that it is 
recruited from north and south. From the Cape 
come the leaf succulent Mesernbryanths and Crassulas ; 
from the north, stem succulent Euphorbias, Asclepiads, 
etc., and from the south, geophiious bulbous Mono- 
cotyledons, unpalatable Composites, the staple shrubs 
of the Composite Karroo, and from the igneous out- 
crops of the Transvaal and Rhodesia come curious 
plants with ‘ resurrectionist ’ habit, etc. 

Where rainfall is slightly more favourable, the bush 
savannah or the high veld stretches over many miles 
of the Transvaal and Rhodesia. Dr. E. P. Phillips 
describes this interesting vegetation in the environs 
of Pretoria, where high veld and bush veld meet. 
He points out that the tropical element is conspicuous 
in the bush veld, which shows close affinities with the 
Kalahari flora. 

South x4fiiican Fobestry. 

Dr. H. M. Steven has written his imp)ressions of the 
high forests of South Africa, gained during the British 
Association tour in 1929, in Forestry, vol. 3, 1929. 
The natural high forest in the region of Knysna and 
George, where rainfall may be expected throughout 
the year, is a mixed, temperate rain forest type, 
which in the past has been exploited regardless of -the 
future. It is now under the car© of a scientific forest 
service which studies its natural regeneration, but 
probably no skill could make this natural forest, with 
its superabundance of hardwood species, and relatively 
slow increment growth, an economic asset. It remains^ 
a national asset, and is well worth the care it receives, 
but South Africa is concerned with the fact that it 
exports its fruit in boxes made of imported timbei* 
and is rapidly introducing exotic softwoods to meet 
the needs of the industries of the Union. Messrs. 
G. A. Zahn and E. J. Neethling give an account of 
progress to date along these lines. Pinus jnnaster 
has been planted most extensively in the past, but 
P. insignis and P. canariensis now stand higher in. 
favour and are being planted very extensively. The 
I yield of wood is already sufficient to enable Mr. M. H. 
Scott to give some preliminary notes upon the be- 
haviour of the timber of such exotic conifers, whilst 
the high moisture contents recorded by Mr. Nils B. 
Eckbo (for example, 474 per cent on dry weight in 
the sapwood of Cryptomeria japonica) are a reminder 
that these studies deal as yet with very young -grown 
timber. 

A new industry of considerable importance has 
sprung up around the cultivation of the introduced 
black wa-ttle, Acacia mollissima, from whicli bark and 
tannin extract are exported annually to the value of 
about one million pounds. Mr. A. J. O’Connor and 
Dr. I. J. Craib deal with its sylviculture, vliilst it 
would appear, from Mr. E. F. English’s account, that 
most preliminary experiments on paper pulp pro- 
duction from South African hardwoods have been 
carried out upon the -wood of the black wattle. With 
the tree grown especially for bark, a use for the timber 
is obviously an urgent economic problem. 

It is interesting to note, with the distributi.<.)u of 
the natural forest, and in the problem of plantcitioii 
management, the dominant external factor in S<.)uth 
African conditions is again the water supply. Indeed, 
Dr. I. J. Craib argues, on the basis of his experience 
gained at the l^ale Forestry School, that the moisture 
content of the soil is in general of more importance 
than light in forest growth and in controlling the 
succession of events beneath the forest canopyrthat 
go so far to determine the stability of forest conditions. 
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Di\ Craib's discussion of this problem has very general 
biologieal intcax^st, i?s, iiKted, do many of the con- 
t!*il)utious in tisis issue of ForeMry, which seem 
primarily of economic interest. 

dmol iier verv^ interesting ecological problem is the 
way in which the di versified native flora is sometimes 
su[Kn‘se*d<xI, as the lesuit of fire or over-grazing, by 
a in Kjst ])ii.re stands of some }.)articiilar plant. Mrs. 
ije\\yiis gives a brief account of her extensive observa- 
tions upon, one such case, the extensive spread of the 
rhenoster bush, Flytro^xipjms rhinocerotis^ which has 
displaced pasture on the veld under such conditions. 
She shows that the seedlings of this plant flourish 
when germinating in completely exposed sites where 
many competitors wither and die, and that germination 
of the seeds may be better after exposure to a fire — 
observations which may explain the spread of this 
plant, which is useless as pasture. Sometimes the 
plants that oust the varied native flora are aliens, as 
several species of Hakea that cover the slopes of Table 
Mountain after fires. 

Grasslands. 

South Africa is now grazed much more closely by 
the stock of the settlers than w^as previously the case, 
when wild game alone roamed in the veld. For many 
miles, in the dry South African winter, the only 
fruiting grass haulms seen from the railwmy will lie 
inside the 'wire fence that protects the rail track from 
the stock. Outside this fence, every palatable plant 
is grazed ruthlessly down to soil level, and only plants 
with conspicuous powers of regeneration are able to 
survive the onslaught. The control of grazing so that 
future resources are not needlessly impoverished, is 
probably the line of surest advance in many agri- 
cultural problems, and the doyen of American agrosto- 
logists, Prof. A. S. Hitchcock, of the Smithsonian 
Institution, has a brief paper upon the relation of 


grasses to man, 'whieli, whilst it emphasises the great 
importance of these plants, is full of wise counsel as 
to the conservation of grazing land based upon the 
experience of the United States, where over-grazing 
with the consequent depletion of the range has been 
a pressing problem, as indeed it lias always been in 
the history of stock raising on open grassland since 
the days of Abraham. 

The paper by Messrs. R. R. Staples and A. J. Taylor 
upon pasture management show^s that South Africa 
is already attacking its own problems in this field. 
.They show that frequent clipping on the veld, to 
simulate close grazing, ma,terially affects the normal 
grass flora, both the dominant species, Themeda 
triandra, and the coarse pioneer grass, Eragrostis alba, 
succumbing very early under such treatment, whilst 
an introduced pasture grass, Paspalum dilataturn, 
survived the treatment much better. One of the 
most important results so far obtained in grassland 
management is undoubtedly the dominant significance 
of phosphate deficiency in most South African soils. 
Dr. I. de V. Malherbe states that phosphate treatment 
of ai’able soils practically always gives a large increase 
in yield, and Dr. P. J. du Toit emphasises the fact that 
phosphate manuring of grasslands in the form of 
bone meal has revolutionised the cattle industry in 
certain parts of South Africa. He suggests that, with 
a small daily ration of the missing mineral, it should 
be xDossible to raise im^Droved breeds of cattle on the 
veld. A number of other very interesting contribu- 
tions, dealing with both the native fauna, the stock 
and the economically important pests of the cultivator, 
are also included in this “ Report of the 27th Annual 
Meeting of the South African Association ” ; in this 
review it has been possible to mention only very 
cursorily some of the many contributions that deal 
mainly with South African vegetation under both 
natural and cultivated conditions. 


Weather and Climate of the Sahara. 


UTS IDE the polar regions there is no extensive 
^ area of land the weather and climate of w’hich 
has been so little studied as that of the Sahara, with 
the possible exception of Central Asia. A certain 
romantic glamour seems to attach itself in the minds 
of most of us to that vast and little-lmown desert 
region, and this gives additional interest to a memoir 
published by the Meteorological Office, Air Ministry 
(Geophysical Memoir Ho. 48), which discusses in 
detail the meteorological observations made by Mr. 
Francis Rennell Rodd in 1922 and 1927 in various 
parts of the Southern Sahara ranging from Timbuktu 
in the west nearly to Lake Chad in the east, and in 
latitude from about 12° N. to 20° H. 

This is a region that owes its rainfall to a brief 
monsoonal incursion of south-westerly winds from the 
southern Atlantic during the late summer. These 
winds penetrate underneath the prevailing easterly 
or north-easterly winds, probabl}^ to a height of about 
1 kilometre, and the rainfall ax)pears to be generally 
of a vigorous convectional type ; the convection 
apparently mixes the opposing wind currents and 
often leaves the easterly wind in temporary occupa- 
tion of even the lowest layers. Occasionally this 
X^roeess gives rise to ‘ tornadoes ’ of the African type, 
which are of the nature of line squalls, not destructive 
vortices like American tornadoes ; they give severe 
gales of short duration. The rainy season appears to 
be a complicated affair, interrupted by various 
breaks. There was an important autumnal part until 
about fifteen years ago according to the natives, and 
Mr. Rodd experienced a cloudy spell in late November 


and early December that yielded a few drops of rain 
and lent colour to the local tradition. He was not 
of the opinion that any im|3ortant general desiccation 
of this part of Africa has been in progress either 
recently or during past ages. 

As in many other parts of Africa, the more moun- 
tainous districts tend to get abundant rain, while the 
relatively low-lying plains not only have, on an 
average, a very small annual fall, amounting locally 
to less than five inches, but also one that is capricious, 
and in large areas a scanty desert vegetation is only 
precariously maintained. 

It is not in regard to rainfall, however, that the 
interior regions of the Sahara yield the most interesting 
weather, but in the matter of low relative humidity 
and the temperature contrasts that arise from it. 
Unfortunately, the degree of dryness experienced 
when easterly or north-easterly winds hold sway is 
too great for trustworthy treatment by normal 
hygrometry, and it would be necessary to make 
special direct absolute determinations to measure 
accurately the minute fraction of possible water- 
vax>our pressure contained by the air on those days 
when temperature rises to 114°, as happened in June 
1922 and September 1927. Some idea was obtained 
by assuming that the vapour pressure remained 
constant between the cool early morning, when 
measurements by ordinary means could be relied on, 
and the time of greatest heat at 3 p.m., so that the 
relative humidity was governed by air temxDerature 
alone. There was reason for believing s iicli an assurnx3 - 
tion to be nearly true ; more than one calculation 
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indicated a relative humidity of only five per cent, 
with a probability that two per cent may be attained 
at times. 

The diurnal range of temperature is so great that, 
in spite of the very high day temperatm*es, frost is 
not unknown. On Dec. 14, 1922, the air tempera- 
ture measured on a march by sling thermometer was 
92° at 2.30 p.m., and dining the ensuing night in camp 
the minimum w-as 31°. 


Historic Natural Events. 


University and Educational Intelligence. 

London. — A Bayliss- Starling Memorial Scholar- 
ship has been founded by old students, friends, and 
admirers in commemoration of the late Sir William 
Bayliss and Prof. E. H. Starling. The annual value 
of the scholarship is about £ 120 , with exemi^tion from 
tuition fees, and it is tenable at University College. 
The Scholar will be required to follow a course of 
study approved by the J odrell professor of physiology, 
involving a training in the principles of , and methods 
of research in, physiology and biochemistry. Candi- 
dates must send their applications to the Secretary 
-of University College not later than Wednesday, 
May 14. 

An election of junior Beit fellows for medical re- 
search will take place in J uly next. The yearly value of 
each fellowship will be £400, and the tenure, ordinarily, 
three years. Forms of application (returnable on or 
before June 1 ) may be obtained by letter only, 
addressed to : Sir J ames K. Fowler, Honorary 
Secretary, Beit Memorial Fellowships for Medical 
Research, 35 Clarges Street, W.l. 

Applications are invited from British subjects by 
the L.C.C. for two Robert Blair fellowships in applied 
science and technology, each of the value of £450 and 
tenable for one year in the Dominions, the United 
States, or other places abroad. Particulars and 
application forms (T3/300) are to be bad on application 
to the Education Officer (T. 3), The County Hall, 
S.E.l. The latest date for the return of forms is 
June 18. 

University College, London, has just issued its 
report for the year ending Februarv 1930, with 
statistics for 1928-29 showing a total" enrolment of 
3249 students, including 2399^^ whose homes were in 
the British Isles, 311 from the rest of the Empire, 

52 from the United States of America, and 487 from 
other parts of the world. 1466 were in the different 
stages of degree courses, 523 were graduate and re- 
search students, 441 evening and 266 vacation 
students. In addition, free public lectures, among : 
them seven by visiting professors from the continent-^ 
Dutch ( 2 ), Belgian, German ( 2 ), Swedish, and Danish ’ 
universities— -were attended by more than 14,450 
persons, the aggregate number of attendances at the ^ 
67 lectures being 29,590. Among academic develop- ^ 
ments during the year was the ''establishment of a i 
chair of American history for which the Common- 
wealth Fund of Uew York gave 214,500 dollars. P 
The Centenary Fund, inaugurated three years ago to 
provide £500,000 for the completion of buildings and I 
equipment and for endowment, amounted on Jan. 31, t: 
1930, to £223,860. The office of Provost of the C 
College, held for twenty-five years by Sir Gregory d 
Foster, on whom the honour of a baronetcy was h 
conferred last ISlew Year’s Day, passed, as from the fi 
same date, to Mr. Allen Mawer, formerly Baines A' 
professor of the English language in the University of 
Liverpool. 
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I April 20 , 1897 . Aurora Australis.— A remarkable 
msplay^ of aurora was observed in the South Indian 

began at 6.30 p.m. with a 
diffused light ; horizontal flashes soon spread and 
flared in every difeotion, increasing in length and bril- 
liancy, until at 7.30 p.m. they were shooting across 
the sky to withm 30“ of the northern horizon Cones 
and Mrcles of light travelled rapidly over the whole 
sky, flashing beams of intense brilliancy from one to 
the other. This continued until 8.30 p.m., when an 

over f fading off into yellow formed 

over the southern horizon, rose rapidly to a high 
altitude, and was followed by similar arches in regular 
sequence, until there were six distinct arches, their 
apices being from 10 ° above the southern horizon to 
60 above the northern horizon. They were formed 
of narrow vertical bands of light from 5 ° to 20 ° deep 
bright green and yellow at their upper edges, and of a 
rosy hue at their bases. At 9 p.m. a brilliant circle 
formed round the zenith, composed of narrow bands 
of light, penda,nt overhead and having a rotary 
motion, producing the effect of the vertex of an 
electrical cyclone. The display lasted until 9.45 p.m. 
April 2 ^ 25 , 1547 . Red Sun.— In the whole of 
rf ’ England the sun appeared red- 

dish and dull, like a ball with spots, so that the stars 

rf Muhlbert) the battle 

„ Colchester Earthquake. — No 
British earthquake has resulted in so much damage 
fO property as this shock. Within an area of 10 sq. 
niles to the south and east of Colchester, 1213 
luildmgs and 31 churches had to be repaired. In 
.olohester more than 400 buildings were iniured 

^ and IViven- 

loe aboiit 70 per cent of the chimneys were thrown 
lOTO. The Colchester earthquake is one of the few 
intish earthquakes that have been felt on the Con- 
inent, as at Boulogne and Ostend. 

Hobnshed records that 
row fell m London between 4 a.m. and 9 a.m. to the 
epth of a foot. This is the more remarkable be- 
mse, according to the present calendar, the date 
ould have been early in May. 

April 25 - 26 , 1908 . Great Snowfall. — This was one 
the greatest spring snowfalls on record in the Mid 
nds and southern England. About six inches of snow 
II nea,r London on April 24, but the heaviest fall 
ourred on April 25, accompanied by a strong gale in 
e English Channel. At Southampton, work at the 
.*0 a standstill, and throu<^hout 
.forctehire, Berkshire, and the north of Hampshire 
trafSc by road was held up and commiuiiSition 

The only with the greatest diffl- 

ty. ^ The thaw caused a severe flood in the Thames. 

ft.pnl 25 , 1926 . Floods.— Owing to a rapid thaw of 
-- J heavy snows of the preceding winter, the rivers of 
Russia were in flood, all the low-lying parts of LeSn- 
grad, M^eow, and many other towns beino- under 
drifttog ice.® accentuated by blocks of 

April 26 - 28 , 1867 . Gale and Floods in Brisbane 
Ram commenced to fall on April 26 and confeued 
tooughout Apil 27, becoming torrential bn S 28 
On this day the wind rose to gale force, doing much 

SXel andThe abnfrS; 

me,li level, and the banks were covered fov debris 

flooded!® of Brisbane were 

April 26 , 1902 , Green Flash.— Mr. C. T. Whittmell 
records m the Journal of the British AstrOnomTeal 
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Association that : “In the belfry of the Wesleyan 
Chapeh on the west side of Woodhouse Moor, there are 
narrow, horizon tal openings through which the setting 
sun. can send his rays. . . . On Saturday, 26th April, 
between 7.15 and 7.30 p.ai. I was so exceptionally for- 
tunate as to observe, through the openings, no fewer 
than three green and red flashes. The red ones were seen 
just as the base of the sun successively revealed itself 
below each of the upper edges of three openings. The 
green ones were seen just as the top of the sun dis- 
appeared behind each of the lower edges of the open- 
ings. Moving aside afterwards, in order to watch the 
actual sunset on the true horizon, distant some three 
miles, I observed a beautiful bluish green flash just 
as the sun’s top sank out of sight at 7h. 23m. The 
sky was singularly clear, and there was a cool fresh 
breeze from north-east.” 

April 26-29, 1928. Dust Fall. — A great fall of dust 
took place in eastern Europe, travelling in a w^est- 
north-west direction from the coast near the Sea of 
Azov, as far as the upper Weiehsel. The darkness was 
so great that artificial light was in use all day, and 
in southern Russia the fallen dust formed heaps like 
snow drifts a foot or more in depth, but farther to 
the north-west the depth was less than a sixth of an 
inch. The origin of the dust is unknown, but it 
occurred wu’th an easterly wind, and was heaviest where 
this wdnd reached the coast from the open sea. 


Societies and Academies. 

London. 

Linnean Society, Mar. 20. — C. Tate Regan : A new 
Ceratioid fish {Gaidophryne sp.), female with male, 
from off Madeira. The fish repi*esents a new^ species 
of the genus Caulophryne, distinguished from (7. 
jordani Goode and Bean by the greater number of 
dorsal and anal rays and by the filaments on the 
stem of the illicium. Although distended by a recently- 
swallowed fish larger than itself, it took a bait, and 
was caught on a long line off Madeira. The specimen 
is a female, 210 (145 +65) mm. long, with a dwarfed 
and parasitic male 21 (16+5) mm. long attached to 
its abdomen. — Lieut.-Colonel J. Stephenson: On ah 
Oligoehsete worm parasitic in frogs of the genus 
Phrynomerus. A specimen of a Nigerian frog, 
Phrynomerus microps, recently examined had a number 
of small worms hanging out in a cluster of about a 
dozen from the anterior angle of each eye and from 
under the neighbouring part of the lower lid. The 
worms belonged to a new species of the genus Nais 
of the freslwater family Naididse. In a second species 
of the gemis Phrynomerus {hifasciatus)^ from Beira, 
Portuguese East Africa, the Harderian (lacrymal) 
glands were found to be distended and transformed 
into a sac containing a number of small worms ; these 
belonged to the same species as the preceding. This 
discovery prompted the stripping of the mucous 
membrane from the roof of the mouth of the first 
frog, from Nigeria, when it was discovered that in it 
also the Harderian glands contained a number of the 
wnrms. Oligochseta are rare as external, and still 
rarer as internal parasites. 

Society of Public Analysts, April 2.— Ella M. Collin : 
The separation of cadmium and copper in spelter and 
zinc ores by internal electrolysis. The most satis- 
factory method is to deposit the copper first from a 
sulphate solution containing a small excess of sulphuric 
acid, to dissolve the copper in excess of nitric acid, 
and to electrolyse the solution at 70°. The original 
sulphate solution is readjusted with ammonia, sul- 
phuric acid, and sodium acetate, and the cadmium 
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electrolytically deposited. The anodes are of zinc, 
and a 5 per cent solution of zinc sulphate acidified 
wdth sulphuric acid is used in the anode compartments. 
— A. F. Lerrigo : Routine detection of nitrates in 
milk. A modification of the diplienjdamine test is 
capable of detecting the addition of 5 per cent of a 
water containing about 0*5 part of nitric nitrogen 
pjer 100,000. The test is regularly applied in Birming- 
ham to all samples of milk containing less than 8*5 
per cent of solids-not-fat. — J. C. Ghosh : The deter- 
mination of titanium as phosphate. The prepared 
ore or clay is fused with sodium carbonate, and the 
mass treated wdth boiling water, which dissolves 
aluminium and silica as sodium salts, leaving sodium 
titanate in the residue. This is hydrolysed and is 
then dissolved in either sulphuric or hydrochloric 
acid, and when boiled yields a precipitate of meta- 
titanic acid. This is dissolved, ' the solution just 
neutralised whth ammonia, and the titanium pre- 
cipitated and weighed as |)hosphate. 

Leeds. 

Philosophical and Literary Society, Mar. 4.— J. E. 
Roberts : Note on the critical potentials of the 
hydrogen molecule. The observed critical potentials 
of the hydrogen molecule are considered in the light 
of the potential energy curves for the various states 
and the Franck -Condon principle. The most prob- 
able energy change requires 12*8 volts, though this is 
not, strictly speaking, a critical potential, the latter 
being in the region of 12 volts. A further potential 
between 8 and 9 volts reported by Jones and Whid- 
dington is probably due to the excitation of the 
triplet states with consec(uent dissociation of the 
molecule and emission of the continuous spectrum. 
— E. Roberts and R. Whiddington : The passage of 
electrons through argon. Excitation potentials of 
argon have been investigated experimentally by the 
magnetic spectrum method already described. The 
three sharp loss lines have been examined photo- 
metrically, and found to be much narrower than the 
corresponding loss lines in the case of certain diatomic 
molecules. In order of intensity, the losses in volts 
of the lines are 11*6; 14*1; 13*0, and this is the 
descending order of their intensities.— -E. C. Stoner : 

(1) Free electrons and ferromagnetism. The question 

is considered as to whether ferromagnetism may be 
due to ‘ free electrons that is, electrons forming an 
‘ electron gas ’ as in Sommerfield’s theory of con- 
ductivity. For spontaneous magnetisation to occur, 
the change in the interaction energy associated with 
magnetisation must exceed the increase in the kinetic 
energy of the electrons. On this basis, it is shown that 
the Curie temperature 6 would have a minimum value 
depending on the saturation intensity Jq. To a 
sufficient approximation <9 > 6*74 x 10^ x This 

gives <9 >43,160° for nickel (observed 640°) and 
correspondingly large values for other ferromagnetics. 
It is concluded that ferromagnetism is not due to free 
electrons, but to interchange interaction electrons as 
in Hasenberg’s theory. If the ‘ magnetic ’ electrons 
are the same as the conduction electrons, as Dorf- 
mann’s thermo-electric measurements indicate, it 
follows that conductivity may be due to interchange 
electrons. The bearing of this on the theory of the 
magnetic and electric properties of metals is indicated. 

(2) The interchange interaction theory of ferro- 
magnetism. Consiclering the atoms in a crystal as 
separate systems interacting with neighbouring atoms, 
a very simple treatment of the interchange inter- 
action theory of ferromagnetism is given. The 
method differs from that of Heisenberg, who con- 
siders ■■the; whole' crystal as a single system. , The 
terms which make the original formula; unsatisfactory 
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as a representation of the experimental results do not 
appear. The final expressions of the magnetisation 
energy are foriiialiy equivalent to those given by the 
Weiss theory, if the classical assumption of continuous 
orientations of the carriers is appropriately modified. 
The agreement with the observations on ferromag- 
netics is very satisfactory. — H. Burton : Mobile anion 
tautomerism (Pt. 5) : 7 -phenyl-a-p-dimethyl-amino- 
phenylallyi alcohol. Attempts to prepare the above 
alcohol have resulted in the formation of a mixture 
of products, which on treatment with hydrochloric 
acid furnishes a crimson coloration. The cause of 
the colour is discussed. — E. Cockerham : Some 
observations on cambial activity and seasonal changes 
in starch content of sycamore (Acer Pseudoplatanus). 
The activity of the cambium in producing both xylem 
and phloem has been followed throughout the year 
in ail parts of the stem and root of Acer Psettdo- 
platdnus. Cambial activity is found to initiate in the 
buds in the spring, and from thence to work basi- 
petaily downwards on to the main roots. In the 
distal region in the root this seasonal activity is thus 
superimposed upon a very slow cambial activity 
which seems to be practically continuous in this region 
of the root. Fluctuations in starch content are dis- 
cussed in relation to these data. — H. L. Newby and 
W. H, Pearsall ; Observations on nitrogen metabolism 
in the leaves of Vitis and Bheum. Ratio of protein 
to soluble nitrogen changes with the age of the leaf, 
and increases when the water content of the leaf is 
caused to fall. The diurnal fluctuations in this ratio 
are correlated with changes in acidity, increases in 
acidity being associated with increases of the pro- 
portion of protein. — Rosa M. Tupper-Carey ; Observa- 
tions on the anatomical changes in tissue bridges 
across rings through the phloem in trees. In a zigzag 
bridge of phloem left across a ring upon a tree, the 
new xylem and phloem in the horizontal portion of the 
bridge is eventually formed with its elements ex- 
tended in a horizontal direction. The developmental 
changes in the cambium are followed in detail, which 
bring about this alteration in direction of the elements 
which differentiate from the cambium. — R'. G. S. 
Hudson : The age of the Lithostrotioii arachnoideum 
fauna of the Craven Lowlands. The recorded horizons 
of the various species of the L. arachnoideum fauna 
are noted, and the faunal assemblage is considered 
to be of 8^ age. The bearing of this determination 
on the age of the Clitheroe-Pendle succession is dis- 
cussed. Various Lithostrotions are also re-described. 


Pakis. 

Academy of Sciences, Mar. 10. — The president an- 
nounced the death of Camille Viguier, Correspondant 
for the Section of Aoiatomy and Zoology. — A. Cotton 
and G. Dupouy : Measurements of magnetic double 
mfrO'Ction with the large Bellevue electromagnet. 
Details of the methods employed for determining the 
field strength, and of the apparatus used in the optical 
measurements.— Lucien Daniel was elected Corres^ 
pondant for the Section of Botany. — Paul Levy : The 
probability and the asymptotic frequency of the 
different values of the" complete and incomplete 
quotients of a continued fraction.— EHe Cartan : The 
linear representations of the group of rotations of the 
sphere.— Georges Giraud .‘ Certain problems at the 
limits concerning equations of the elliptic type.— 
Paul Flamant : The reduction and the independence 
of the conditions imposed on families of abstract 
vectors.— Georges Valiron : Integral functions defined 
by a class of Dirichlet series. — P. Dupin and M. 
Teissie-Solier : The distribution of the pressures 
round an immersed cylinder. An experimental study 
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of the distribution of the pressures on a cylinder im- 
mersed in a current of water, the results in non-turbu- 
lent flow being compared with those obtained with 
turbulent flow. — Alex. Veronnet : The displacement of 
the poles and the deviation of the continents. — 
Corps : The interpretation of the Sagnac and Micliel- 
son experiments. — Henri Mineur : The field of gravita- 
tion of a variable mass. — F. Joliot: The electrical 
properties and the structure of the metallic films 
obtained by thermal and cathodic projection. A 
study of the causes of the resistance changes in these 
films : the presence of occluded gas, slowing down the 
recrystallisation of the metal, would appear to be the 
principal cause of the diminution of electrical resist- 
ance. — H. Pelabon : The copper oxide rectifier. The 
results are given of a study by metallographic methods 
of a copper oxide-copper rectifier. — D. Chalonge and 
Ny Tsi Ze : The variations of the continuous spectrum 
of the hydrogen molecule with the conditions of 
excitation. — G. Dejardin and R. Ricard : The first 
spark spectrum of mercury (Hgll). — A. Smits and 
Mile. C. H. Macgillavry : Remarks on the note of 
Mile. Maracineanu. The authors have not verified 
the results of Mile. Maracineanu in all respects, but 
only so far as concerns the measurements relating to 
the radioactivity of lead from the roof of the Paris 
Observatory. Details of a very sensitive method for 
detecting traces of mercury in lead are given.— H. 
Deslandres : Remarks on the preceding communica- 
tion. — Pierre Poulenc : The alkaline bromo salts of 
rhodium. — Marcel Godchot and Mile. G. Cauquil : The 
methylcycloheiDtanols. Details of the properties of 
three alcohols obtained by the reduction of the two 
methyl-cycloheptanones described in an earlier com- 
munication. — R. Cornubert and R. Humeau : An 
ultimate property of the carbonyl group. It has been 
shown that the ketone 7 -methyl-aa'-tetrapropylcyclo- 
hexanone gives neither an oxime, phenylhydrazone, 
nor tertiary alcohol with magnesium methyl iodide, 
and can only be characterised by reduction to the 
secondary alcohol and transformation into the acetate. 
Another ketone, jS-methyl-aa'-tetiapropylcyclohexa- 
none, has now been found to possess similar abnormal 
properties, but this also can be converted by reduction 
into the secondary alcohol.— Leon Piaux : Some 
quaternary iodides derived from phenylaminoacetic 
acid and the corresponding betaines. — O. Munerati: 
Observations on the duration of the cycle of the beet- 
root. — H. Bierry : Glycogen, glucidic reserves, in the 
starving animal. — Mile. G. Cousin : The diapause of 
Lucilia sericata. Experiments on L. sericata have 
given results at variance with the views of Roubaud. 
The diapause (arrest of larval evolution) can always 
be traced to external conditions. — H. Colin and E. 
Gueguen : The sugar of the Fioridae. The sugar of 
the marine Floridae is a compound of a-galactose and 
has nothing in common with trehalose. — M. JavilHer 
and Mile. L. Emerique : The vitamin activity of 
carotene. Crude carotene, arising from leaves of 
spinach, has the physiological property of vitamin A. 
It is active in very small doses, less than 0-01 mgm. 
per day. The activity of carotene remains high after 
keeping for forty yeai’s. It still remains an open 
question whether the physiological effects of carotene 
are due to the substance itself or to some adsorbed 
substance. — A. LeuUer and L. Revol : The distribution 
of cholesterol and its esters in the Buprarenal capsules. 
— J. Nicolas: Ulcerated , X-ray, epithelioma cured hy 
diathermocoagulation. 

,v Rrague.;' .■■■, 

Czech (Bohemian) Academy of Sciences and Arts 
(Second Class, Natural Science and Medicine), Jan. 10 . 
— J. Milbauer : Studies in the prepartitioii of vege- 
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table cliarcoal (1). The action of calcium chloride 
as activator. The decolorising power of charcoal 
depends on the tissue of the initial material and 
the temperature and duration of burning. The best 
material is that with a great content of celulose. — 
M. Mikan ; Cremona correspondence in quadridimen- 
sional space given by four correlations. — V. SpaCek : 
Complex swings of the magnetic declination needle. — 
E. VotoSek and F. Valentin : Studies in the series of 
rliodeose (cf-galacto-methylose). — E. Voto£ek and V, 
Kuderenko : Studies in the series of fucose (Z-galacto- 
methylose). In both the above comimmications the 
optical rotation of the derivatives of rhodeose, epirho- 
deose, fucose, epifucose are studied and an entire 
agreement is found with the Hudson’s rule ; this con- 
firms Hudson’s rule also in the series of methyl-pen- 
toses. — V. Pospi'sii : Experimental studies on the pres- 
sure effect of light upon microscoiiic particles. — 0. 
Michal : The liC-absorption and the satellites of the 
ferromagnetic elements. The wave-length of the 
If -absorption edge is negligibly affected, when varying 
the crystalline diffraction grating. — J. KUma : The 
construction of flecnoidal lines on the skew’' planes of 
fourth order. — F. Herles : The significance of the seg- 
ment RT and of the wave T in the electrocardiogram 
for the diagnosis of pathological changes in the 
myocardium. 


Washington, D.C. 

National Academy of Sciences (Proc., Vol. 15, No. 
12, Dec. 15, 1929).— Chas. W. Metz and M. Louise 
Schmuck : (1) Unisexual progenies and the sex 

chromosome mechanism in Sciara, It has been 
shown previously that sex of individual depends on 
the sperm, but the tyx)es of sperm functioning depend 
on the zygotic constitution of the female. Both char- 
acteristics are determined by the sex chromosomes, 
of which there appear to be three kinds. — -(2) Further 
studies on the chromosome mechanism responsible 
for unisexual progenies in unisexual progenies in 
Sciara, Tests of ‘ exceptional ’ males. Such in- 
dividuals, to be expected on the hy|^)othesis put for- 
ward above, were fomid, — M. Demerec : Changes in 
the rate of mutability of the mutable miniature gene 
of Drosophila virilis. The lines of mutable miniature 
are described and the rate of change from one to 
the other determined. — L. J. Stadler ; Chromosome 
number and the mutation rate in Avena and Triticum. 
Cultivated oats and wheat are polyploid forms and 
treatment with X-rays produces very few mutants, 
as judged by seedling characters, in contrast with 
cultivated barley (normal chromosome content) in 
which many mutants are produced. This appears to 
be connected with reduplication of chromosomes in 
polyploid species.— Donald A. Johansen : A proposed 
phylogeny of the Onagracese based primarily on 
number of chromosomes. — -Delmer C. Cooper : The 
chromosomes of — Robert F. Weill : New 

results from the study of ccelenterate nematocysts 
(preliminary note). A comprehensive study of 
nematocysts from 109 species has been made; the 
nematocysts are of taxonomic value. — Harold Oster- 
berg : An interferometer method of observing the 
vibrations of an oscillating quartz plate. One mirror 
of the interferometer is replaced by the crystal, 
which is mounted so that reflection occurs at the 
surface to be examined.— Jenny F. Rosenthal and 
F. A. Jenkins : Perturbations in band spectra (2). 
Perturbations in the Angstrom bands of carbon 
monoxide are discussed.— Marie J. Weiss : On groups 
defined by AL« = 1, = B^ ~A\ — Tracy 

Yerkes Thomas : On the existence of integrals of 
Einstein’s gravitational equations for free space and 
their extension to n variables. 
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Official Publications Received* 

British. 

Imperial Department of Agriculture for the West Indies. Report on 
the Agricultural Department, Grenada, for the Period 1926 to 192S. 
Pp. 114-12. (Trinidad.) 6d. 

Board of Education. Educational Pamphlets, No. 79 : Report of an 
Inquiry into the Teaching of the Geography of tlie British Empire in 
certain types of Schools. Pp. *29. (London; H.M. Stationery Otliee.) 
4d net. 

The Economic Proceedings of the Royal Dublin Society, Vol. 2, No. 
26: Experiments on the Establishment of Rice Grass (Spartina Town- 
in the Estuary of the Lee. By Prof. H. xi. Cummins. Pp. 419- 
421 -p plate 2S. (Dublin: Hodges, Figgis and Co,; London: Wdlliam-s 
and Norgate, Ltd.) Od. 

Report of the Marlborough College Natural History Society for tlie 
Year ending Christmas 1929. (No. 7S.) Pp. 120 -f opiates. (Marlborough.) 
To Members, Ss. ; iion-Members, 5s. 

Transactions of the Royal Society of Edinburgh. Vol. 56, Part 2, No. 
19 : Chromosome Linkage and Syndesis in (Enothera. By David G. 
Catheside. Pp. 467-484+3 plates. (Edinburgh: Robert Grant and Son ; 
London : Williams and Norgate, Ltd.) 3s. 6d. 

Government of India : Deiiartrnent of Industries and Labour. Note on 
the Functions, Organisation and Present Developments of the Indian 
Meteorological Department. Pp, 12. (Delhi : Government of India 
Press.) 

The Mining Institute of Scotland. Fifty-second Annual Report of the 
Council, 1929-3930. Pp. 4. (Glasgow.) 

Asiatic Society of Bengal. Presidential Address, 1930. By U. N, 
Brahmachari. Pp. 12. Annual Report for 1929. Pp, 80. (Calcutta.) 

Journal of the Chemical Society. March. Pp. iv + 321-569 + xii, 
(London.) 

Department of xVgricultiire, Madras. Bulletin No. 89: Tlie Conduct of 
Field Experiments. By R. 0. lliti’e and B. Viswa Nath. Pp. vii+51. 
(.Madra.s : Government Press.) 

Transactions of the Geological Society of South Africa. Vol. 32, con- 
taining the Papers read daring 1929. Pp. iv4- 190 + 9 plates. 42.v. 
Proceedings of the Geological Society of South Africa : containing the 
Minutes of Meetings and the Discussions on Papers read during 1929 ; to 
accompany Vol. 32 of the Transactions, January- December 1929. Pp. 
iii + lx. (Johannesburg.) 

Ihe Indian Forest Records. Silviculture Series, Vol. 15, Part 1 ; 
Classification of Thinnings. Pp. vii + 8 plates. (Calcutta: Government 
of India Central Publication Branch.) 14 annas ; Is. 6d. 

Transactions of the Institute of Marine Engineers, Incorporated. 
Session 1930, Vol. 42, March. Pp. 105-203. (London.) 

Clifton College Scientific Society. Report for the Year's 1926-29. Fp. 
24. (Bristol.) 

Souvenir, Henry tlill Hickman Centenary Exhibition 1830-1930 at tlie 
Wellcome Historical Medical Museum, 54 U'igmore Street, London, W.l. 
Pp. 85. (London: The Wellcome Foundation, Ltd.) 

Indian Central Cotton Committee : Technological Laboratory. Tech- 
nological Bulletin, Series B, No. 5: A Compari.soii of .some Methods of 
Testing the Breaking Strength of Single Cotton Fibres. By Ilarirao 
Navkal and K. R. Sen. Pp. 10. (Bombay.) 

Ministry of Health. Eighth Report of the Advisory Committee on 
the Welfare of the Blind to the Minister of Health, 19*28-29. Pp. 34. 
(London: H.M. Stationery Oflice.) 6d. net. 

Ministry of Health. Final Report of the Departmental Committee on 
Ethyl Petrol. Pp. 91. (London : H.M. Stationery Office.) Ls. net. 

Proceedings of the Royal Society. Series A, Vol. 127, No. A804, 
April 1. Pp. 240. (London : Harrison and Sons, Ltd.) Ss. 

Tanganyika Territory: Department of Agriculture. Aimiial Report 
1928-29. Part 1 : Agricultural Administration and Progress. Pp. 46. 
2s. Part 2 ; Agricultural Investigation. Pp. 36. 2s. (Dar es Salaam : 
Government Printer). 

Scottish Marine Biological Association. Annual Report 1928-29. Pp. 
24. (Millport). 

The Scientific Proceedings of .the Royal Dublin Society, vol. 19 
(N.S.), No. 34 : Responses of Plant-Tissues to Electric Currents. By 
Prof. H. H. Dixon and T. A. Beimet-Clark. Pp. 415-420. 6d, Vol. 19 

(N.S.), No. 35 : Electrical Properties of Oil- Water Emulsions with Special 
Reference to the Structure of the Plasmatic Membrane. By Prof. H. H. 
Dixon and T. A. Bennet-Clark. Pp. 421-440. Is. Cd. Vol. 19 (N.S.), 
No. 36 : Studies in Peat. Part 4 : Low Temperature Carbonisation under 
various iGonditions. By Golm O’Sullivan and Joseph Reilly. Pp. 441- 
446. Gd. (Dublin : Hodges, Figgis and Go. ; London : Williams and 
Norgate, Ltd.) 


Foreign. 

Memoirs of the College of Science, Kyoto Imperial University. Series 
A, Vol. 13, No. 1, January. Pp. 100. (Tokyo and Kyoto: Maruzen 
Co., Ltd.) 

Proceedings of the United States National 'Museum. Vol, 77, Art. 3 : 
A Revision of the North American Species of Ichneumon-Flies of the 
Genus Odontomerus. By R. A. Cushman. (No. 2826.) Pp. 15. (Wash- 
ington, D.C. : Government Printing Office.) 

Annalen van de Sberrewacht te Leiden. Deel 16, Stuk 4 : Discussion 
of Old Eclipses of Jupiter’s Satellites. By W. de Sitter. Pp. 80. 
(Leiden.) 

Publikationer og mindre Meddelelser fra Kobenhavris Observatorium. 
Nr. 67: Fortgesetzte Uiitersucliungen liber asymptotische Bahiien irn 
Probleme Restreint ; fiber das System periodischer, in Bezug aiif die 
^-Achse unsymmetrischer, asymptotischei* Bahiien. Von Elis Stromgren. 
Pp. 61+2 Tafeln. (Kobenhavn : Bianco Lunos Bogtrykkerl A,-S.) 

Occasional Papers of tlie Bingham Oceanographical Collection, Peabody 
Museum of Natural History, Yale University. No. 3 : On the Osteology 
and Classification of the Pediculate Fishes of the Genera iVceratias, 
Rhynchoceratias, Haplophryne, Laevoceratias, Allector and Lipactis ; 
with Taxonomic and Osteological Description _ of Mi/ne/mcrras Icmffi- 
pimiis, new species, and a special Discussion of the Rostral Structures 
of the Aeeratixdae. By Albert Eide Parr. Pp. 23. (New Haven.) 


624 


NATURE 


Ks'port of tliH Aeronautical Research Institute, Tokyo Imperial Uni- 
Tersity. No. 54 : Application of the Inverse Wiedemann Effect to Torque 
Variation Recordings, Part 2. By Tatuo Kobayaai, assisted by Hiroto 
OkiunuT'a, Kininata Sirnamura and Tatuo Koyama. Pp. 4 + 3 plates. 
«J.22 ypii. No. 55: On the Stability of Karman Vortex Street in a 
Chriunel of Finit*; Breadth, 11. By Susumu Tomotika. Pp. 5-48. 0.47 
yen. No. 5 ( 5 : Kuda no Tornonari ni;tuite (On the Resonance of Pipes 
wiih a Movable End). By Kbzi Sato. Pp. 49-02.- 0.50 yen. No. 57 : On 
the PosNihility oi‘ Applying the Cathode-Ray Oscillograph to the Indicator 
fiU' High-Speed Engines. By Jfiiclil Obata and Yukio Munetomo. Pp. 
I'L-s-lOO-f 2 plates. 0519 yen. (Tokyo: Koseikai Publishing House.) 

(Joiuinitia irniversity. Bulietin of Information, Thirtieth Series, No. 
23 : Pr-olVssionai Courses in Optometry, 1930-1931. Pp. 30 + 3 plates. 
(New York City.) 

United States Department of Agriculture, Circular No. 106: Tree 
Hoppers and their Control in the Orchard.s of the Pacific North-West. 
By M. A. Vothei's. Pp. 15. 5 cents. Circular No. 109 : Parasitism of the 
>le<literranean Fruit Fly in Hawaii, 1922-1924. By H. F. Willard and 

T. L. Bissell. Pp. 12. Scents. (Washington, D.C.: Government Printing 
Office.) 

Proceedings of the United States National Museum. Vol. 76, Art. 8: 
A new Variety of the Hexaetinelid Sponge Mabdocalyptus dmmoni 
(Lainbe) and the Specie-s of Rhabdocalyptus. By H. V. Wilson and J. T. 
Penney. (No. 2805.) Pp. 9+2 plates. Vol. 76, Art. 21: Ordovician 
Trilobites of the P’amily Telephidae and concerned Stratigraphic Corre- 
lations. By E. O. Ulrich. (No. 2818.) Pp. 101 + 8 plates. (Washington, 
D.C. : Government Printing Office.) 

Collection des travaux chimiques de Tchecoslovaquie, Redigee et 
publiee par E. Votocek eb J. Heyrovsky. Annee 2, No. 3, Mars. Pp. 
113-160. (Prague: Regia Societas Scientiarum Bohemica.) 

Reiidiconti del Seminario Matemabico e Fisico di Milano. VoL 3 
(192i:)-VlI). Pp. xv+267. (Milano.) 

Journal of the BAeulty of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan. Vol. 23, Part 5. Pp. 151-1 S7. (Tokyo : Maruzen 
Co., Ltd.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
Nos. 221-227: 221. tJber die katalybische Reduktioii des Kohlenoxyds 
imter gewbhnlichem l)ruck. 1 : Versuche fiber die Katalysatoren mitbels 
Erhitzimgskurve, 1, von Shinjiro Kodama ; 222. Uber die katalybische 
Reduktion des Kohlenoxyds unter gewohnlichem Druck. 2 : Versuche 
fiber die Einfitisse einiger'Stoffe auf die katalybische Wirkung des Kohalts 
mittels Erhitzungskurve, 2, von Shinjiro Kodama ; 223. tJber die 
katalytische Reduktion des Kohlenoxyds unter gewbhnlichem Druck. 
8 : Herstellimg der lliissigen Kohlenwasserstoffe mib dem Kobalt-Kupfer- 
Thoriumoxydkabalys^tor, von Shinjiro Kodama ; 224. The Separation 
and Determination of Gallium. 1 : A new Method for the Determination 
of Gallium, by Suruio Abo ; 225. On the Absorption Spectra of Salt 
Solutions. 1 : The Absorption Spectra due to the Halogens and some 
Metallic Ions, by Seciii Kato ; 226. Resistance of Impact on Water 
Surface. Part 1 : Cone, by Sliumpei Watanabe ; 227. Effect of Super- 
posing Alternating Currents on the Electrolytic Oxidation of Aluminium 
(abridgement), by Shoji Setoh and Akira Miyata. Pp. 193-274+ plates 
15-19. (Tokyo: Xwanami Shoten.) 1.25 yen. 

Contents and Index of Scientific Papers of the Institute of Physical 
and Chemical Research. Vols, Ml (1922-1929). Pp. 40. (Tokyo : 

' Iwanami Shoten.) 65 sen. 

Ministerio da Agricultura, Industria e Commereio : Directoria de 
Meteorolog'fa. A Previsilo das Seccas do Nordeste : Ensaios pelo methodo 
de cbrrela^oes. Por J. de Sampaio Ferraz. Pp. 12. Memoria sobre o 
clima do Rio Grand do Sul. Por Ladislau Cous.sirat de Araujo. Pp. 
iv + 101. (Rio de Janeiro.) 

Abstract-Bulletin of Lamp Development Laboiatory, Incandescent 
Lamp Department of General Electric Company, Nela Park, Cleveland, 
Ohio. Vol. 2, No. 1, January. Pp. ix+ 163 + 6 plates. (Cleveland.) 

University of California Publications in American Archaeology and 
Ethnology. Vol. 2.8, No. 2 : Textile Periods in Ancient Peru. By Lila 
M. O’Neale and A. L. Kroeber. Pp. 23-56 + 48 plates. (Berkeley, Calif. : 
University of California Press; London: Cambridge University Press.) 
60 cents. 

Sudan Notes and Records. Voi. 12, 1929, Part 2. Pp. 119-272. 
(Khartoum.) 30 P.T. ; 6s. 

Publications qf the Earthquake Investigation Committee in Foreign 
Languages. No. 25 : Topographical Changes accompanying Earthquakes 
or Volcanic Eruptions. Pp. ii + 143 + 39 plates. (Tokyo.) 

Bulletm.s of the Pacific Scientific Fishery Research Station. Vol. 3, 
Part 6 : IlapaairraqecKHe uepBii pi>iB aajiiiBa nexpa BCJiHKoro 
(Parasitic Worms from the Fishes of Peter the Great Bay). By E. 
M. Layman. (With Siimniary in German.) Pp. 120. Ir. OOk. Vol. 4, 
Part 1: VIop(|)OMeTpH>iecKaa xapaKTepiicTiiKa sanajiHOKaMhaTCKOM 
ropdymii Oncorhyndms iiorbrneha Walbaum (Morphometrical Character- 
istics of the West Kamchatka Humpback Salmon). By I. F. Pravdin. 
(With Summary in English.) Pp. 152. 3r. (Vladivostock.) 

U. S. Department of Commerce : Bureau of Standards. Circular of the 
Bureau of Standards, No. ‘3S0 : Areliitectiiral Acoustics. Pp. S. (Washing- 
ton, D.C. : Government Printing Office.) 5 cents. 

U.S. Deixartment of Agriculture, Circular No. 107 : The Normal Breed- 
ing Season and Gestation Period of Martens. ' By Frank G. Ashbrook and 
Karl B. Hanson. Pp. 7. 5 cents. Technical Bulletin No. 173: The 
Bluegrass Webworm. By George G. Ainslie. Pp. 26. 10 cents. 

(Washington, D.C„ : Government Printing Office.) 

Proceedings of the American’ Academy of Arts and Sciences. Vol. 64, 
No. 5: The Minimum of Resistance at High Pressure. By P. W. 
Bridgman. Pp. 75-90. 45 cents. Vol. 64, No. 6: The Reflecting Power 
of some Substances m the Exti'eme. Ufira- violet. By Paul R. Gleason. 
Pp. 9I.-12.5. 75 cents. (Boston, :Mass.) ' 

Piiblikationer fra det Danske Meteorologiske In.siitiit. Communica- 
tions magnetiques, etc. No. 8: La balance de Godhavn, par D* laCour ; 
No. 9: Contribution a la theorie de Tintensionmetre magnetique a 
I'induction mutuelle de D. la Cour, par Helge-Petersen et D. la Cour. 
Pp. 28+4. (Kpbenhavn : G., E. C. Gad.) , , ‘ 

Proceedings of the L^'nited States National Museum. Yol. 76, Art. 17: 
Contribution to the Taxonomy of Asiatic "Wasps of the Genus Tiphia 
(Sooliidae), By H, W. Allen and H. A. Jaynes, (No. ,2814.) Pp, 105+4 
plates. (Washington, D.C. .' Government Printing Office.) 
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The Kyoto Imperial Univ<3rsity. Publications of tlie Kwasan Observa- 
tory. Vol. 1, No. 1 : General .Descriptions of the Kwasan Observatory 
of the Kyoto Imperial University. By Prof. Issei Yamamoto. Pp. 16+’4 
plates. Vol. 1, No. 2 : Slnh Shen’s Catalogue of Stars, the Oldest Star 
Catalogue in the Orient. By Joe Ueba. Pp. 17-4S. (Kyoto.) 

Smithsonian Institution United States National Museum. Bulletin 
104: The Forarainifera of the Atlantic Ocean. Part 7: Nonionidae, 
Camerinidae, Peneroplidae and Alveolinellidae. By Joseph Augustine 
Cmshman. Pp. vi+ 79 + 18 plates. 35 cents. Bulletin 149 ; Composition 
and Structure of Meteorites. By George P. Merrill. Pp. vi+ 62+32 
plates. 40 cents. (Washington, D.C. : Government Printing Office.) 

Scientific Survey of Porto Rico and the Virgin Islands. Vol. 10, Part 2 : 
The Fi.shes of Porto Rico and the Virgin Islands— Branchiostomldae to 
Sciaeiiidae. By J. T. Nichols. Pp. 159-295. 2 dollars. Vol. 10, Part 3 : 

The Fishes of Porto Rico and the Virgin Islands— Pomaeentridae to Ogco- 
cephalidae. By J. T. Nichols. Pp! 297-399. 2 dollars. (New York : 

New York Academy of Sciences.) 

Proceedings of the Academy of Natural Sciences of Philadelphia, Vol. 82, 
A new Nightjar from Angola : Second Preliminary Paper on tlie Birds 
collected during the Gray African Expedition, 1929. By ML ’M’^edgwood 
Bowen. Pp. 2. Two new East African Birds : Third Preliiiiinary Paper 
on the Birds collected during the Gray African Expedition, 1929. By 
W. M^edgwood Bowen. Pp. 3-7, (Philadelphia.) ' 

U.S. Department of Commerce : Bureau of Standards. Research Paper 
No; 137: Effect of Small Changes in Temperature on the Properties of 
Bodies. By Mayo D. Hersey. Pp. 137-156. (Wasliington, D.C. : Govern- 
ment Printing Cffice.) 5 cents. 

Annales de FObservatoire de Paris, Section de Meudon. Publiees par 
H. Deslandres. Tome 7, fascicule 1: Recherches sur la polarisation de 
la lumidre des planetes et de qnelques substances terrestres. Par B, 
Lyot. Pp. ix + lfJl. (Orleans ; Tmpr. Henri TessiD) 

Travaux et menioires du Bureau International des Poids et Mesures. 
Tome IS. Pp. vi+41 + 12 + 85 + 82 + 44 + 12t) + 19 + 6. (Paris : Gauthier- 
Villars et Cie.) 

■ Proceedings of the United States National Museum. Vol. 77, Art. 4 : 
The ' Lysiaiiassid Ampliipod Crustaceans of Newfoundland, Nova Scotia 
and New Brunswick in the United States National Museum. By Clarence 
E. Shoemaker. (No. 2827.) Pp. 19. (W’asliington, D.C. : Government 
Printing Office.) 


Catalogues. 

The Nickel Bulletin. Vol. 3, No.; 3, March. Pp. 73-104. Publication 
B2 : The Nickel-Copper Alloys containing: more than 50% Nickel. Revised 
edition. Pp. 24. Series B, No. 6: The Practical Application of Nickel 
in Cast Iron. Pp. 12. Publication R1 : The Nickel-Copper Alloys con- 
taining less than 60% Nickel. Pp. 28. Publication SI : Case-Hardening 
and the use of Nickel Steels. Pp. 16. (London: The Mond Nickel Co., 
Ltd.) 

Medicinal Glucose (Pure Dextrose) B.D.H. Pp. 18. (London : The 
British Drug Houses, Ltd.) 

Caprokol (Hexyl Resorcinol B.D.H.), the Urinary Antiseptic for Oral 
Administration. Pp. 15. 


Diary of Societies. 

THURSDAY, April 24. 

London Mathematical Society (at Royal Astronomical Society), at 5. 
— H. A. Hayden: Asymptotic Lines in a Yvt. in a Vn.— V. Naylor: 
The Methods of Summation.— G. N. Watson: Theorems stated by 
Ramanujan (XII.). 

FRIDAY, April 25. 

Faraday Society (at Chemical Society), at 2.15. — Annual General 
Meeting. 

Royal Society op Medicine (Medicine Section), at 5. — Cinematographic 
Demonstration by Dr. L. G. Rowntree: Ganglionectomy in Chronic 
Arthritis.— Prof. Dixon and Dr. G. N. Myers : The Curative Action of 
Digitalis in Toxaemia. 

Institution .of Mechanical Engineers, at 6. — F. Carnegie : The 
Economical Production and Distribution of Steam in Large Factories. 
Royal Society of Medicine (Epidemiology Section), at 8.— Prof. S. L. 
Cummins: Some of the Clinical and Pathological Factors iinderlying 
Mortality, Rates in Tuberculosis. 

Institution of Electrical Engineers (West Wales (Swansea) Sul)- 
Centre).— S. W. Melsom, A. N. Arman, and W. Bibby : Surge Investiga- 
tions on Overhead Line and Gable Systems. 

SATURDAY, April 26. 

North of England Institute of Mining and Mechanical Engineers. 


PUBLIC LECTURES. 

THURSDAY, April 24. 

Institute of Pathology and Research, St. Mary’s Hospital. Pad- 
DiNfJTON, at 5.— Sir Almroth E. Wright: Twelve Years’: Work on 
Immunisation of the Blood m rilro. 

. , THURSDAY, May 1. 

Institute OF Pathology AND ResexIrch, St, Marv'.s Hospital, Pad- 
dington, at 5.— Prof. J. Mellanby : .Absorption from tlie Alimentary 
’ 'Canal. v 

■ ■ . CONGRESS. ■ 

April 25 to 28. 

Flemish Congres.s of Natural Sctknoes and Medicine (at Antwerp). 
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The Medical Profession in India. 

k NUMBER of pamphlets have recently been 
Tjl received at the offices of Nature, in which 
are put forth the views of the Indian Medical 
Association and of certain of its officers on some 
questions of current medical interest in India. 
The Association holds an annual meeting, the ' All- 
India Medical Conference ’ ; the sixth of these took 
place in Lahore on Dec. 27-28, 1929. Three of the 
pamphlets relate to this meeting, and contain 
respectively the addresses of the president and 
chairman of the Reception Committee, and the 
resolutions passed at the conference. No scientific 
or medical papers were read, the objects of the 
conference being rather political or medico-political. 

The president’s speech opened with a short dis- 
cussion of the limits of the membership of the 
Association ; it appears that the rule is to admit 
practitioners “ who have such medical qualifica- 
tions as may be from time to time recognised by the 
Association suitable for such membership ”, and 
the question is, whether this should include not 
only persons who follow the western system of 
medicine, but also those who have in different parts 
of the country practised any other system with 
repute and success ; the president himself would 
desire to see included “members who honestly 
believe in his own system and practises it with a 
sincerity of purpose ” (sic). The main part of the 
address, however, appears to be essentially (what- 
ever topics may nominally be under discussion) an 
attack on the Government, and more especially 
on the Indian Medical Service, and its tenor may 
be illustrated by such phrases as the following : 

“ Studied carelessness on the part of I.M.S. 
officers in discharging the responsible duties cast 
upon them, namely, that of developing an Indian 
Medical Profession, the pre-arranged method of 
keeping the Indian out of every opening where they 
could develop themselves, have been responsible 
for the present state of affairs ” ; “ . . . those 
teachers who have developed only one form of 
speciality, namely, the speciality of possessing an 
overweening self-confidence, the speciality of re- 
jecting ail claims of the Indian practitioners to fair 
treatment, the speciality in belittling everything 
Indian ” ; “ . . . this backdoor w’^ay of securing a 
few more lucrative posts for the members of the 
Indian Medical Service ” ; (after referring to the 
heavy Indian mortality) “ . . . can nothing be 
done to prevent this enormous loss of man power 
in India ? . . . It is not necessary for me to 
mention that the history of the Government 
during the past 100 years has been such that 
we need not look for help or inspiration from the 
authorities.” 
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The resolutions passed at the conference are fellowship of those "who carry on' the torch of 
thirty-five in number ; some deal with the Indian learning. 

Medical Service ; some with questions of registra- The second principal feature of the speeches at 
tion ; others take up questions of curriculum, or the recent conference, the abuse of the Indian 
more general matters. The fourth of the pamphlets, Medical Service and of Government, may be passed 
entitled “ Some Problems of the Medical Profession over briefly. The conference was held in Lahore 
in India compiled by one of the Joint honorary simultaneously with the JNFational Congress, the 
secretaries of the Association, brings together an beginning of so much native unrest ; presumably 
address by Sir Mlratan Sircar to the conference of the coincidence was designed, in order that the 
1928, and correspondence and other documents members of the conference might also attend the 
relative to the four subjects of the co-ordination of Congress, and that the conference might catch its 
medical research in India, the reorganisation of fire and take its tone from the larger assembly. Yet 
the medical services, the Medical Council Bill, and the conference can scarcely represent the attitude 
the Bengal Council of Medical Begistration. We of more than a portion of the Indian medical prac- 
may briefly consider a few of the topics raised in titioners — or at least one hopes not. Certainly a 
the conference, while leaving others aside as of too very diflerent picture is suggested by the contents 
limited general interest. of the Transactions of the Seventh Congress of the 

The recognition of practitioners of the indigenous Far Eastern Association of Tropical Medicine, held 
systems of medicine is advocated both by the in British India, and mainly at Calcutta, just over 
president of the conference and by Sir Mlratan two years ago (see Natube, June 22, 1929, and 
Sircar, who thinks that there should be chairs of . Mar. 1, 1930). Though this congress was far from 
Hindu medicine and of the Yunani system in the exclusively British Indian, the British and Indian 
colleges; he would have us ‘‘put ourselves en members of the medical services and British and 
rapport with the genuine living representatives of Indian practitioners naturally formed the bulk of 
the ancient medical art ” in order to incorporate the membership and contributed the majority of 
whatever of value there may be in the indigenous the papers, which contained a very large amount 
practice. of work, much of it of a high order of merit ; and if 

It is perhaps natural at the present time, when one may trust to the impressions gained by perusing 
national feeling is so strong among the educated the records of the meeting, one would say that the 
classes, that Indians should express a belief in two races are working side by side in amity, with 
and seek to exploit these indigenous systems. It many personal friendships, and both producing 
is, of course, true that science is one ; there can much useful work. 

be no opposed eastern and western science ; all All that is of practical value in these publica- 
students and practitioners belong to one body ; — tions seems to be contained in the pamphlet on 
one body, that is, in so far as, and only in so far ‘‘ Some Problems of the Medical Profession in 
as, aU recognise the same ideals and proceed on India But here too the same spirit is apparent ; 
the same basic principle. Annually at the Royal thus one of the contributions states that “ the 
College of Physicians the Harveian orator of the Government, beyond reminding us that w^e are 
year calls on his brethren, as he is bound by the illiterate, has done practically nothing to educate 
terms of his office to do, to search out the secrets of us ; which reads strangely to anyone who knows 
Nature by way of experiment ; and if a body of the enormous advances that have been made in 
practitioners does this, or at least acquires a know- recent years in education — elementary, secondary, 
ledge of, and accepts and bases its practice on, the and higher — by Government directly or with 
results of the experimental method, won hardly Government aid. Again, “in measures for im- 
and with difficulty through the ages, they are of proving the health and social conditions of our 
the brothers of the true lineage and acceptable as people’^ . . . Government “should not add their 
such by the descendants of Hippocrates. But to weight to the millstone that is already round the 
trust to ancient authority to the exclusion or neck of our society to those who know the 
neglect of more modern methods of research and magnitude of the Government’s endeavours for 
their results ; or to base the whole of practice, not such improvement, and how they are often in ad- 
on the body of scientific knowledge but on some vance of general opinion in India, the suggestion 
single arbitrarily selected principle, such, for contained in the last sentence is so false as to be 
example, as that of homoeopathy— this is to re- merely grotesque. 

main outside the brotherhood of science and the For the rest, there is much criticism of the 
No. 3156, VoL. 125} ^ 
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decision of Government to establish., in accordance 
with the findings of the Fletcher Commission, an 
Imperial Medical Research Institution at Dehra 
Run, where the buildings of the recently displaced 
'Forest Department would be available. It is 
pointed out that Kasauli (where the present Central 
Research Institute is situated) is too isolated intel- 
lectually, though it has a good climate for research, 
being in the Simla Hills at a height of 6000 feet ; 
Calcutta, or Bombay, on the other hand, though 
doubtless the climate is not so suitable or agree- 
able, have the advantage of being large centres of 
population, with universities, hospitals, and labora- 
tories where research is going on in other branches 
of science, where team work would be possible, and 
clinical material available ; but Dehra Dun has 
the advantages of neither, with the disadvantages 
of both. It is quite possible that the contention is 
sound ; it was announced in the House of Commons 
a short time ago that the question of the locaHty 
of the new Institute is to be reconsidered by the 
Government of India. 

The remaining questions — such as those of the 
relations of the military and civil branches of the 
the reservation of posts for the the 

All-India Medical Council Bill, and the Bengal 
Council of Medical Registration — are too strictly 
medico-political, and too complicated and thorny, 
to interest the majority of the readers of Natube. 
It may briefly be added that a new situation has 
recently arisen through the decision of the General 
Medical Council to withdraw its recognition of the 
medical degrees of Indian universities as qualifying 
for registration in Great Britain. The controversy 
began in the limited opportunities (owing to Indian 
customs such as that of purdah) for obstetric in- 
struction in India, and has lasted more than ten 
years ; for some time past the recognition given to 
these degrees has been conditional, and been re- 
newed for short periods ; it now lapses entirely. The 
matter can scarcely remain where it is ; but it is not 
yet apparent what are to be the next steps taken in 
India. 


Botanical Exploration of Krakatao. 

The Problem of Krahatao as seen by a Botanist, By 
C. A. Backer. Pp. iv -1-209. (Weltevreden : 
Visser and Co. ; The Hague : Martinus Nijhojff, 
n.d.) n.p. 

"TTOLCAlsriC action ’’, according to Sir Archi- 
V bald Geike’s “Textbook of Geology”, 
“ embraces all the phenomena connected with the 
expulsion of heated materials from the interior of 
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the earth to the surface.” The materials may, 
no doubt, have been pent up for some time in 
a simmering condition before the actual erup- 
tion, and in the case of a real volcano it is 
scarcely possible to predict when the eruption may 
occur. 

The book recently published by Mr. C. A. Backer 
may be likened to what has been quoted above, but 
in this case the occurrence was timed to coincide 
with the opening of the Pan Pacific Science Con- 
gress held in Java last year, Mr. Backer has much 
to say that is of great interest and value in con- 
nexion with the Krakatao problem . It is, however, 
unfortunate that he has written his account with 
so much acrimony, not unrelated, it would appear, 
to the fact that he was “ Formerly ”, as he states 
on the title page, “ Government Botanist for the 
Flora of Java ”. His book deserves careful study, 
coming as it does from so critical a botanist, whose 
knowledge of the flora of Java exceeds that of any 
other worker in this field. It is therefore much 
to be regretted that it is marred by the aspersions 
which he has cast on distinguished botanists, both 
dead and living, whose contributions to the 
Krakatao eruption history have come to be re- 
garded as classics. Why Mr. Backer severed his 
connexion with the Buitenzorg Herbarium, where 
he was botanist for so many years, we do not know, 
but it is to be regretted that he has chosen the 
medium of a scientific work as a vent for the 
eruption in print of his own pent-up feelings. 

Mr. Backer’s book has been published forty-six 
years after the eruption of 1883, and unfortunately 
none of the botanists and others who visited the 
Island in the earlier years are now living. Though 
it will be agreed that much more might, and should, 
have been done in the way of detailed and prolonged 
investigation in the years immediately following the 
eruption, it is unnecessary to cast reflections on the 
investigations which Treub, Penzig, Raciborski, 
Boerlage, Clautriau, Valeton, Golenkin, Ernst, and 
others carried out at various times, since it is due 
to them alone that we possess such knowledge as 
we have of the state of affairs on the Island between 
the years 1886 and 1906. 

The main contentions with regard to the problem 
of Ehakatao put forward by Mr. Backer are that all 
vegetable hfe was not destroyed by the eruption of 
1883, and that, except for the littoral flora, we know 
“ nothing at all ” about the manner in which the 
new vegetation has appeared. Treub was the first 
botanist to visit the Island — in 1886, three years 
after the eruption. His visit was a brief one, and 
it is undoubtedly most unfortunate that an earlier 
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and detailed visit was not made, and that the 
mountain itself was not then, or during any sub- 
sequent visits, fully explored by a botanist. There 
is good reason to assume that the ash covering on 
the steep south-east mountain slopes was not very 
thick. On the lower slopes and on the shore, how- 
ever, the ash covering was deep, and no doubt it 
was of so high a temperature that ail the plants on 
and near the shore were destroyed. Tropical rains 
must certainly soon have removed the lighter ash 
deposits on the higher mountain slopes, and if, as 
Mr. Backer brings good evidence to show, the fine 
ashes which fell back on the summit were quite 
cooled down in falling from a great height, it is 
conceivable that plants with rhizomes and under- 
ground parts were able to recover and afterwards 
to refurnish the higher parts of the Island, while 
seeds and fruits may also have survived. Treub, 
of course, stated, from his examination of the lower 
parts of the north-west side of the Island near 
Zwarte Hock, that every living thing had been 
destroyed ; yet in 1888 he records that he could 
distinguish plants growing near the top of the cone 
(some 800 metres in height), from the vessel on 
which he was sailing. 

It certainly is an unsolved problem, if Treub ’s 
observation was correct, how such plants could 
have originated, since transport of seed by wind 
from Java across so wide a stretch of sea seems 
scarcely possible. Mr. Backer himself had the 
opportunity of visiting Krakatao in April 1906, 
with Ernst, Pulle, and D. H. Campbell, but as he 
had not properly equipped himself for the ex- 
pedition, he failed to chmb higher than some 400 
metres up the mountain . Had he reached the upper 
slopes, the botanical information he could have 
given would have been of the utmost value. As, 
however, he did not himseK fully explore the 
mountain or make the detailed investigation which, 
as he rightly points out, was so much needed, his 
criticisms of others, and more especially of Dr. 
Docters van Leeuwen, the present director of the 
Buitenzorg Gardens, seem singularly out of place. 

It is easy in these days, so long after the eruption, 
to point out the shortcomings of those who paid 
the early visits to the Island, but it must be remem- 
bered that the climbing of the deeply and intricately 
fissured moimtain side, covered with ash and 
pumice, was fraught with difSculties well-nigh 
defying the attempt. The ravines had almost 
vertical sides, and the ascent of the slope entailed 
a series of constant descents and ascents in and out 
of the deep fissures and ravines which cut the 
mountain side in all directions. 
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Treub, it will be remembered, found eleven ferns 
growing on the rocks at Zwarte Hock in 1 886 . These 
are all species which grow on steep cliff walls, and it 
is conceivable, owing to the nature of their habitat, 
that they may have survived the eruption either by 
means of rhizomes or spores lodged in clefts of these 
basaltic cliffs, since neither pumice nor ashes could 
have lain there to any depth, and w^ould quickly 
have been washed away by the rain. In fact, two 
months after the eruption, Verbeek found the old 
rocks of Zwarte Hock locally bare, so that in 
well - sheltered localities part of the old fern 
vegetation may have survived as Mr. Backer 
suggests. 

Mr. Backer has a good deal to say about the 
incorrect determinations of the plants collected on 
the various visits. As a systematist he is doubtless 
correct ; but one camiot help objecting to the 
manner in which he expresses his criticisms. With 
regard to the re-covering of the Island, it is evident 
that the littoral vegetation is entirely new, and 
is due to seeds and fruits which have been washed 
up on the shores. Mr. Backer brings forward many 
arguments to show that very few, if any, seeds could 
have been wind-borne as has been assumed, though 
he considers seeds may have been brought over by 
birds and almost certainly by the many visitors 
and fishermen who have visited the Island. His 
main contention, however, is that the old vege- 
tation was not entirely destroyed,, as stated by 
Treub, but that on the steep cliffs of Zwarte 
I Hock, and on the south and south-east higher slopes, 
living plants persisted. From these remnants of 
the old vegetation he believes the slopes ma}^ have 
been reclothed downwards, and the fern population 
of the cliffs restored. The new vegetation was 
certainly not long in making its appearance, since 
a year after the eruption an observer, on a ship, 
thought he saw some plants growing near the 
summit of the mountain. 

The mode of origin of the new’' vegetation of 
Krakatao, except for the littoral plants, must 
therefore be regarded as unsolved, since we know 
so little of what was actually growing on the Island 
in the first few years after the eruption, and it was 
not until twenty-three years had elapsed that any 
attention was paid to the vegetation on the eastern 
and south-eastern sides. 

Mr. Backer’s conclusions at the end of his book 
are typical of the spirit in which it is WTitten . He 
■writes : 

I have tried to find the very few* bones in these 
wagon-loads of rubbish and wdll finish by stating 
once more, that : 
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1. It is not at all proven that by the eruption 
of 1883 all vegetable life on Krakatao was 
destroyed. 

2. Even if this could be proven, w^e know — with 
the exception of the littoral flora — nothing at all 
about the manner in which the new vegetation 
has appeared. Only guesses without scientific 
value have been made, but no reliable observations 
nor experiments. 

3. Therefore the Krakatao problem can neither 
now nor in the future either be posed [ ? proved] or 
solved, and is of no importance at all for Botanical 
Science.” 

A. W. H. 


Ovarian Secretions. 

The Internal Secretions of the Ovary. By Dr. K. S. 
Parkes. (Monographs on Physiology.) Pp. xv + 
242. (London, Kew York and Toronto : Long- 
mans, Green and Co., Ltd., 1929.) 21^. net. 

D r. parkes is one of the best-known authori- 
ties on this branch of physiology concerned 
with internal secretions, and his book gives a 
comprehensive survey of all the past and current 
werk carried out on the subject by the leading 
men of science of all countries. During the last 
ten years or so a much keener interest has been 
taken in the properties of the ovarian secretions, 
as it has been gradually realised what an import- 
ant part they play, and thus the amount of experi- 
mental data has been rapidly accumulating. This 
has greatly added to the difficulty of Dr. Parkes ’s 
task, as he has had to exercise great discretion in 
the choice of his subject matter, and it is never 
easy to distinguish between the important and 
relatively unimportant work of contemporaries, 
and to realise which views will stand the test of 
time and which wdll in later years prove to be 
erroneous. It can, however, be seen at once that 
no space has been w^asted in deahng with vague 
hypothetical considerations and views which are 
not supported by solid evidence, but only those 
are included which have been proved experi- 
mentally. The book is very w^ell and fully illus- 
trated throughout, thereby greatly adding to the 
value and clarity of the text. It is easy to see 
that the experiments on animals to show the 
functions and properties of the ovarian secretions 
are the careful work of experts, as they are all of 
them conclusive and have been carried out with 
the greatest accuracy. 

The book is divided into sections, the less 
detailed ones dealing with such subjects as the 
morphology of the female reproductive organs 
coming first. There is no need for more than a 
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very general account of this, as numerous anato- 
mical and histological text-books contain fuller 
descriptions. The author then passes on to a 
review of sexual periodicity in the female mammal, 
showing how certain animals have salient points 
in common. There is a very interesting account 
of types of oestrus cycle in those animals in which 
it has been sufficiently studied, and this is follow^ed 
by a section on the ovary as an organ of internal 
secretion. 

The oestrus-producing hormone is dealt with by 
Dr. Parkes in detail ; no full account of this has pre- 
viously appeared in the literature up to date, and 
the description of its preparation, properties, and 
administration is excellently done and will be 
found of great interest by all readers. In the 
section dealing with the ovary and the anterior 
pituitary body, the author show's that it is only of 
recent years that the importance of the relation 
between these tw^o has been discovered, and he 
discusses the many problems connected with this 
relationship. 

A detailed account of the chemistry of cestrin 
is given, stating the various methods of preparation 
with references so that those interested can obtain 
a full description. From the general point of 
view% the most important section is the one dealing 
with the physiological effects resulting from its 
administration to animals. The source of the 
material is also discussed and the significance of 
its occurrence in the bodily secretions of animals 
and men. 

In conclusion, w^e feel that this w' ork will become 
a classic, and trust that new" editions w"ill appear 
at frequent intervals. 


Robert Hooke, 

Early Science in Oxford, By Dr. R. T. Gunther. 
Vol. 6 : The Life and Work of Robert Hooke 
(Part 1). Pp. xxiv + 396. 31^. 6d. Vol. 7 : 
The Life and Work of Robert Hooke (Part 2). Pp. 
viii-f- 397-806. 31^. 6d. (Oxford: The Author, 
Magdalen College, 1930.) 

T he two latest volumes of Dr. Gunther's series 
of books on early science in Oxford deal with 
the life and work of Robert Hooke. Dr. Gunther 
makes high claims for the hero of his story, and if 
we cannot accept quite all his claims, we can at 
least agree that Hooke w’-as one of the most promi- 
nent of those remarkable Englishmen wiio made the 
second half of the seventeenth century illustrious 
in the history of science. 

The volumes before, us contain as preliminary 

r1 ■ 


630 


NATURE 


[April 26 , 1930 


iiiatter an essay by Dr. Gunther in the form of a 
preface, and a reprint of Eichard Waller’s '' Life 
of Hooke”, first printed in 1705, with added 
extracts from John Ward’s “ Lives of the Gresham 
Professors ” (1740), and Aubrey’s Short Lives 
The bulk of the work consists of notes on Hooke’s 
experiments, discoveries, and inventions, extracted 
from the records of the Royal Society and other 
sources. 

Hooke was born in 1635 at Freshwater, in the 
Me of Wight. Though a weakly child, he was 
“ very sprightly and active ”, amusing himself by 
''making little mechanical Toys”. From West- 
minster School he W'cnt as a chorister or servitor 
to Christ Church, Oxford. Here his early mathe- 
matical and mechanical aptitudes brought him into 
touch with Oxford men of science, and he became 
chemical assistant first to Thomas Willis, and then 
to Robert Boyle, wLose “ Pneumatick Engine”, 
that is, air pump, owed much to Hooke’s skill. In 
1656 or 1657, Hooke invented the anchor escape- 
ment for pendulum clocks, and, seeing the practical 
importance of accurate chronometry for the deter- 
mination of longitude at sea, w^as led “ to the use 
of Springs instead of Gravity for the making a 
Body vibrate in any Posture ”, and thus to the 
spring-controlled balance wheel of watches and 
chronometers. His attempt to obtain a grant of a 
satisfactory patent for this having failed, he put 
aside the application of the invention to chrono- 
meters, wLich first became practicable wLen in 
1761 John Harrison corrected the balance wLeel for 
thermal expansion. 

In 1662, Hooke was appointed curator of experi- 
ments to the newly founded Royal Society, and 
left Oxford for London, residing at Gresham 
College in Bishopsgate for the rest of his life. 
As Miss A. M. Clerke says in her admirable ac- 
count of Hooke in the “Dictionary of National j 
Biography ” : 

“ The Registei’s of the Royal Society testify to 
the eagerness with which Hooke hurried from one 
inquiry to another with brilliant but inconclusive 
results.” 

Dr. Gunther acknowledges this characteristic in 
other terms : 

“ Gn the other hand, the fact that he had noted 
an idea in one of his synoptic tables probably led 
to his claiming it as his exclusive copyright. This 
may explain why it not infrequently happened that 
when some new discovery w^as mentioned to him, 
he was apt to think that he had himseK made it 
long before, whereas he had merely considered the 
possibility of such a discovery, and had noted it in 
an appropriate place in an ' algebra ’. With the 
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onrush of other and newer interests, he had not 
been allowed time for following out the investiga- 
tion suggested.” 

Nevertheless, Hooke’s work comprises a long list 
of solid achievements. Perhaps he is best known 
by Hooke’s Law of Elasticity, Ul tensio sic vis ; but 
that is merely one among many other discoveries 
and inventions. Besides his mechanical ingenuity, 
showm in his improvements in watches and clocks 
mentioned above, and in the invention or improve- 
ment of numerous other scientific and technical 
instruments, he w^as a busy and successful architect, 
building Montague House, the Bethlehem Hospital, 
and the College of Physicians, and acting as surveyor 
to the City of London. Moreover, he made notable 
advances in biology and chemistry : he w^as one of 
the earliest microscopists, and described the cellular 
nature of living tissue ; he proved that life could be 
maintained by blowing air over the surface of the 
lungs without muscular movement ; and partly anti- 
cipated Mayow in a true explanation of combustion. 

Dr, Gunther claims that “it is certainly iiardl}^ 
fair to Hooke’s memory that the coloured diffrac- 
tion bands discovered by him should be everywhere 
known as Newhon’s rings ”. But the mere observa- 
tion of the colours of thin plates — even the blowing 
of glass thin enough to show them-— seems less 
meritorious than Newton’s detailed study, with 
careful measurements and a calculation of the 
intervals of “ fits of easy transmission ” — ^the first 
determination of the wave-length of light. Hooke’s 
credit is that of the pioneer, wLo makes discoveries 
and suggestions and passes on. The demonstration 
of the colours of thin plates, the idea that light w^as 
a w^ave motion, and a W’-ave motion transverse to 
the direction of propagation, the attempt to 
measure the parallax of a fixed star, the proposals 
for flying machines, ail are examples of Hooke’s 
insight into possibilities for the achievement of 
wLich the time was not ripe. 

Probably Hooke’s greatest work for science w’as 
done as ' curator ’ and later as secretary of the 
infant Royal Society. He demonstrated not only 
his own experiments but also those of others wLom 
he often helped in their difficulties. If he some- 
times show^ed a querulous temper, he had valid 
excuses, as Dr. Gunther points out. But, in the 
main, he set the fashion of that quiet and self- 
eflacing helpfulness for wffiich so many officers of 
the Society have been remarkable from Hooke’s 
day to this. How much Hooke did to further 
science at a critical stage in its histoxw^ is w’di seen 
in Dr. Gunther’s tw^o useful volumes. 

W. C. D. 1).-W, 
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Our Bookshelf. 

Fungi and Fungous Diseases. (Adolph Gehrmann 
Lectures of the University of Illinois College of 
Medicine, 1926.) By Prof. Aido Castellani. Pp. 
iv + 203-f4 plates. (Chicago, 111,: American 
Medical Association, 1928.) 

Sir Albo Castellani's latest contribution to medi- 
cal mycology is based on a course of lectures de- 
livered by him in 1926 as Adolph Gehrmann Lecturer 
of the University of Illinois College of Medicine. It 
is well recognised that the advent of the bacterio- 
logical era retarded considerably the development 
of mycology in its relationship to disease of man 
and animals, and even now, in spite of our vastly 
increased knowledge of pathological conditions asso- 
ciated with fungi, the systematic classification and 
nomenclature of these fungi have been the concern 
of but few professional mycologists. Castellani has 
worked largely in this field and he has been able to 
combine with considerable success his w^ell-known 
clinical interest and experience of tropical skin dis- 
eases of fungous origin with studies of the fungi 
concerned. 

The inexpert reader will, we are afraid, be rather 
repelled than otherwise by the elaborate classifica- 
tion tables and well-meant simplifications of them 
presented by the author. He will note recent 
tendencies to replace old familiar genera by new 
and unfamiliar ones. He will be grateful, however, 
for the author’s account of the fermentative acti- 
vities of fungi and the use to which these activities 
may be put not only as an aid to their systematic 
classification but even to the detection of particular 
carbohydrates in pathological fluids. The author 
has given much attention to this subject, and, in 
particular, his employment of differential fermenta- 
tion effects by known fungi in order to detect the 
presence of the rarer carbohydrates in fluids has 
aroused wide interest. 

The second half of the book deals with patho- 
logical conditions in man that are due to fungi 
and includes a description of interesting tropical 
skin diseases, to some of which Castellani was the 
first to direct the attention of dermatologists . It con- 
tains some excellent photographs and coloured plates 
of skin lesions . It is clear that a wide field is open for 
the co-ordinated research of clinical pathologist and 
professional mycologist. J. C. G. L. 

Standard Methods for Testing Tar and its Products. 
Pp. xxix + 295 + IO graphs. (London: Stand- 
ardization of Tar Products Tests Committee, 
1929.) 75. 6d. net. 

To ensure uniformity of analytical results on such 
composite products as many of those which fall 
within the generic term of ‘ tar products standard 
processes are, in most instances, essential. The 
present volume is the outcome of a vast amount of 
wmrk, carried out by a committee formed as the 
result of the advocacy in 1926 of the need for such 
standardisation. In addition to members of the 
trade, the committee included- — or rather includes, 
for it is still in being— external bodies who represent 
in some measure chemists approaching such work 
for the first time. Further, the co-operation of the 
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National Physical Laboratory ivas sought to con- 
sider the question of glassware and, as a result, an 
extensive schedule of apparatus is appended. 

Introductory sections deal wdtb the problem of 
adequate sampling, so essential if the subsequent 
tests are to be of any value, and with the general 
principles of distillation and of the determination 
of specific gravity. Then follow the methods laid 
dowm, under the general headings (1) crude tar, (2) 
refined tar, including road tar, (3) lower boiling 
fractions, (4) tar acids, (5) naphthalene, (6) tar 
bases, (7) creosote oil, (8) crude anthracene and 
(9) pitch ; many of these sections are further sub- 
divided. Appendices include, in addition to that 
on glassw^are, tables of constants and equivalents 
and a convenient collection of graphs, some of an 
elaborate character. For general laboratory use, 
the set of graphs may be obtained separately. 

No claim to finality is made ; indeed, provision 
is made for the subsequent inclusion of such addi- 
tional tests as the committee may deem desirable. 
Only those who have been in any way associated 
with the project can fully appreciate the enormous 
amount of labour, w^ell repaid, in the production 
of this book, wLich may be recommended with 
confidence to all who have to deal with ‘ tar pro- 
ducts ’, much or little. Commendation, indeed, is 
insufficient ; to such, the volume is a necessity. 

B. A. E. 

The Romance of the Portuguese in Abyssinia : an 
Account of the Adventurous Journeys of the Portu- 
guese to the Empire of Pr ester John ; their Assist- 
ance to Ethiopia in its struggle against Islam, and 
their Subsequent Efforts to impose their own 
Influence and Religion, 1490-1633. By Charles F. 
Bey. Pp. 319-1-16 plates, (London : H. F. 
and G. Witherby, 1929.) 185. net. 

In the volume under notice, Mr. Rey tells the 
story of the endeavours made by the Portuguese 
nation for a century and a half to secure a footing 
in Abyssinia. This w^as an outcome of the policy 
of exploration and expansion initiated by Henry 
the Navigator. When Pedro da Covilham and 
Alphonso da Payva were sent out in 1487 in search 
of Prester John, it was not entirely in a spirit of 
romantic adventure. They were also instructed to 
search out the sources of the wealth of the East 
and of its commercial products. They stumbled, 
by accident as it were, on Abyssinia ; but in the 
dispatches wLich they were allowed to send home, 
though they themselves were never permitted to 
leave the country, they reported that they had 
found the legendary kingdom of their search. 

Mr. Rey here tells the story of the subsequent 
growth of Portuguese influence at the court of the 
Negus, strengthened as it was by the help wLich 
they were able to give the Abyssinians in their 
resistance to Islam, and of the collapse of both 
mihtary and missionary adventure which ended in 
the final expulsion of 1633. Mr. Rey’s story is well 
told, with a full appreciation of the bearing of 
Portuguese policy and its after effects on the for- 
tunes of Abyssinia. The book is illustrated by 
some Avell-chosen reproductions of old prints. 
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Letters to the Editor. 

{The Editor does- not hold himself responsible for 
opinions a^wessed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, refected, rnamiscripts intended for this 
or any other part of Natltke. No notice is taken 
of anonymous cornmimications .1 

Test of a Relativity Postulate. 

Clerk Maxwell’s original suggestion, revived in 
Nature for April 12, p. 566, was in danger of being 
lost sight of, although it has been renewed independ- 
ently from time to time ; see, for example, Phil. 
Trans., 1893, p. 784. The prevailing relativity 
postulate that motion through the ether is undetect- 
able, or in another form that no motion of an observer 
can affect his determination of the velocity of light 
in free space, has not yet been actually and directly 
verified. Common sense seems to assert that motion 
of source can have no influence on waves after they 
have left it, while motion of receiver should subjectively 
affect their speed of arrival ; but this would be contrary 
to the relativity postulate. 

Attempts to observe a relative ether drift, by 
experiments made on a to-and-fro journey between 
terrestrial stations, appear neutralised by a FitzGerald 
contraction : a first order test is needed ; and that 
can only be furnished by astronomy. The Jovian 
system is a clock to or from which we are sometimes 
approaching, sometimes receding ; and the consequent 
essentially jDoppler effect (change in satellite periods) 
is well knovm. But a Doppler effect, though not 
caused by a drift, can be modified thereby if the drift 
is inconstant. Syrens and church bells presumably 
wail during gusts. The orbital motion of the earth 
is equivalent to a variation in the drift of the solar 
system ; so there may be an observable modification 
for the eclipse intervals of J upiter’s satellites. Quad- 
ruple satellite motion may be too comj)lieated for the 
test ; that is a question for astronomers : but there 
is a previous question, the one apparently first pro- 
pounded by Maxwell ; and 1 do not see that the answ^er 
is as yet assuredly in the negative. 

If, however, waves are more like projectiles than 
used to be thought, several lines of reasoning will 
have to be modified (see, for example, Proc. Roy. Inst. 
for April 1, 1892, or Nature, voL 46, p. 497); and 
the relativity postulate may turn out to be justified 
by a curious interlocking with the quantum. 

Oliver Lodge, 

Normanton House, 

Lake, Salisbury, 

April 14. 


Mechanism in Nerve Centres. 

lx Nature of Dec. 14, 1929, there appears a letter 
from Prof. Alexander Forbes attacking the argu- 
ments I have made in criticism of the mechanistic 
interpretation of reflex functions.^ I believe this 
challenge ought to be taken up, because it is both 
courteous and impersonal in tone and because I fear 
that the well-merited dignity of my critic’s name may 
lend undue weight to his arguments among those who 
are unfamiliar with neurology. 

Prof. Forbes’s eriticisms are focused on a statement 
of mine that mechanism cannot aceount in full for the 
function of nerve centres because a machine ^‘ cannot 
change itself or its functions to meet new conditions ; 
it does not improve its performance with practice ; 
it cannot perform some particular function depending 
originally on one part, after that part has been de- 
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stroyed Had he proceeded with this quotation he 
would have added: ‘‘An internal combustion engine 
cannot learn by itself to run as well at a high altitude 
as at a low. If a motor-car turns in at a certain gate 
999,999 times, it will have no more tendency to leave 
the road at that point the millionth time than it had 
the first. If one cylinder of a motor is put out of 
action, the speed and powder of the engine is reduced 
in a mathematically predictable proportion ; or the 
loss of a small part in a complicated mechanism may 
mean the total cessation of function, as in a watch 
that loses a wheel. Yet these are kinds of things which 
the central nervous system may do— or do without.” 

These explanatory examples Prof. Forbes omits : 
he denies the generalisation and cites other examples 
from the mechanical world to support his claim. 
These show, I believe, that he does not understand the 
difference betw^een living and mechanical processes 
which constitute the problem under discussion, for 
he uses changes in the mode of operation in a machine 
as instances of adaptation. Biologically, adaptation 
involves the development of a response or of a struc- 
ture, which has not previously existed in the organism. 
Prof. Forbes’s examples are of changes in mode of 
functioning of machines that have been designed so 
to change. 

Prof. Forbes first cites the case of a mechanical 
beetle that turns away from the edge of a table and 
walks in another direction. His second is the 
stabiliser of an aeroplane which operates the controls 
so as to reinstate it on its course when deflected by a 
‘ bump ’ . A biologist would not regard these as adapta- 
tions to new situations because no reaction previously 
foreign to these ‘ organisms ’ has appeared. Perfection 
of function with practice he illustrates by a motor that 
runs better after the first 500 miles of use. But this is 
mere elimination of friction in the bearings, etc., which 
is, theoretically, part of the process of manufacture 
and may indeed be accomplished without running 
the engine at all. ‘ Running in ’ does not produce any 
increase in power generated as would happen were 
there true perfecting with practice. A true analogy 
does exist between the regulation of the order of 
firing in the cylinders of an internal combustion 
engine and the co-ordination of muscular contractions 
in the animal body. Both depend on accurate 
timing, and the better the timing the more power is 
there produced in both cases. Would an eternity 
of practice make an engine improve the timing of its 
explosions ? 

As to vicarious function in the central nervous 
system, which means the reappearance of a fmiction 
that has been originally mediated by some part which 
is destroyed, Prof. Forbes thinks that “ an ingenious 
mechanic might devise a number of ways in which a 
machine could be made to change automatically 
from on© mode of operation to another in consequence 
of the failure of some of its parts ; for example, a steam- 
pipe might be provided with an automatic valve 
which, if the pipe burst, would divert the steam 
through another pipe. Electrical devices which 
perform essentially this fimction are actually in use 
in electric railways.” But these are not examples of 
vicarious functions. The us© of the word ‘ automatic’ 
proves that the mechanisms cited were designed to 
use alternative parts. After destruction of a 'centre’ 
in the central nervous system, the function previously 
operating through this part does not automatically 
reappear in the working of another part. The re- 
covery is slow and laborious ; moreover, the ],>arts 
which take over the function could not have been 
designed as specific alternative mechanisms. In- 
stances of vicarious function in tlie brain are notorious, 
but I will cite one which is more in Prof. Forbes’s 
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field, namely, the spinal cord. Lashley ^ has recently 
shown by double hemisection of the spinal cord that 
control of the limbs is regained in three months after 
the permanent interruption of all the long spinal paths 
from the brain to the motor centres for the limbs. It 
takes three months for the nerve impulses to ' learn ‘ to 
follow a circ nitons rout© : they must travel through path- 
ways the original function of which it was to connect 
up adjacent centres in the cord. If these short fibres 
were designed as an alternative route for impulses 
from the brain, they would come into service as soon 
as the immediate effects of the operation had passed 
away. In man the improvement of function after 
injury to the spinal cord may go on for years. 

If one assumes, as do mechanists, that the prin- 
ciples of mechanical and biological functions are 
identical, the problem of discriminating between them 
does not arise, and errors, such as those cited above, 
are quite understandable. But Prof. Forbes’s en- 
thusiasm carries him to more uncritical lengths. He 
devotes his longest paragraph to knocking down a 
straw man. He alleges that I 
claimed the production of impulses 
in the central nervous system to be 
a performance of which no machine 
could be capable. He then argues 
that machines could do such things. 

With this argument I am. in agree- 
ment, for it destroys a claim I have 
never made or contemplated. 

The reader may, perhaps, think 
that these are mere debating 
points and that differences between 
mechanists and non-mechanists are 
philosophical squabbles without 
practical significance. The very 
contrary is true, as I think anyone 
will agree who has studied the w^ay 
the minds of investigators work. 

Roughly speaking, we find only that 
for which we seek: the hypothesis 
precedes the discovery. The mechanist — in so far as 
he is faithful to his creed — finds only the mechanical 
factors underlying the functions he studies and has 
no further curiosity as to the nature of the functions 
themselves. But for the Pasteurs and Darwins of 
science, functions, quci functions, have had a fascina- 
tion. John T. MacCurdy, 

Psychological Laboratory, 

University of Cambridge. 

1 These appear in my book, “ Common Principles in Psychology and 
Physiology”. 

“ Psychological Revietv, voL 37, p. 1, 1930. 


New Data on Cellulose Space Lattice. 

In previous investigations made to determine the 
space lattice of cellulose, the material used was in the 
form of minute fibres. Due to the cylindrical form of 
the fibres, it was not possible to determine directly by 
experiment the relations that exist between the planes 
which are parallel to the long axis of the fibre. Several 
attempts were made to construct a lattice which 
would fit the diffraction data, but no common agree- 
ment was attained.^ The principal difficulty was in 
the interpretation of the reflections which appeared 
on the ‘ equator ■ in spot diagrams when the X-ray 
beam was perpendicular to the long axis of the fibres ; 
and which appeared in the line diffraction patterns 
whenever the beam was parallel to the long axis. In 
both cases the planes were evidently the 

long axis, but no experimental evidence was available 
to show how they were situated with respect to one 
another. 
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New data which clearly bring out that relation were 
obtained from a plant in wliich the cellulose is de- 
posited in relatively large sheets instead of in minute 
cylinders. The plant is Valonia ventricom. It is a 
green alga which grows in the form of a single-celled 
hollow sphere often 20 mm. in diameter. The wall of 
the sphere is thickened by depositions of cellulose 
from the inside in thin sheets making the yyall many 
layers in thickness. 

Line diffraction patterns were made from a layered 
block composed of many pieces of the wall of this 
plant. The interplanar spaciiigs computed from the 
lines correspond to those from fibres, indicating an 
identity of molecular structure in the two forms— 
sheet and cylinder. When pin-hole photographs 
were made the location of the planes in question was 
made clear. In Fig. 1 from fibres and Fig. 2 from 
Valonia sheets, the reflections in which we are 
interested are indicated, by the spots lettered. Ai, 
A 2 , and They appear in a row along the ‘ equator ’ 
in the pattern from the fibres, where Ai and are 


I partially superposed making a wide spot. But in the 
pattern from Valonia , A^ is 90° from The former 
was produced by planes which were parallel to the 
surface of the sheets, while A 2 was produced by planes 
at right angles to the surface ; that is, the planes 
reflecting to Ai and A 2 respectively were at right 
angles to each other. A^ appeared as four maxima 
lying between A^ and Here for the first time the 
relation between these three sets of planes seems to 
be clearly demonstrated. In both spacing and angu- 
lar position the diffraction maxima are in agreement 
with an elementary cell in which the planes ( 010 ) are 
parallel to the surface of the cell w^all and are repre- 
sented by planes spaced 6*10 A. ; the planes (100) are 
perpendicular to the surface of the cell wall and are 
represented by 5-33 A. spacings ; and the diagonals 
( 110 ) are represented by the maxima, A 3 , spaced 
3*93 A. These three interplanar values are probably 
better values for cellulose than those so far published, 
because the lines j^roduced by Valonia are sharper 
and more clean cut than those obtained from fibres. 

The significance of the new data lies in this, that 
while the c axis only can be determined directly from 
fibres, the data from Valonia make it seem fairly 
certain that now the a and h axes also may be experi- 
mentally determined and that they are represented by 
A 2 and A^ respectively of Fig. 2. Based on this new 
evidence the elementary cell for cellulose is practically 
as reported by Sponsler and Dor© for fibres. With 
the slight refinement of measurements, made possible 
by Valonia diffraction lines, the axial dimensions for 
cellulose are 

'a =10*7 A.; 6 = 12*2 A. ; c = 10-3 A. 
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Fig. 1. — Pin-hole diffraction pattern Pig. 2. — Pin-hole diffraction pattern 

from fibres. from Valonia. 
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The angles between them are within 2° or 3° of right 
angles. 

Complete details of the work with Valonia will be 
submitted elsewhere. O. L. Sponsleb. 

University of California at Los Angeles. 


Pbof. Sponsleb is to be congratulated on his dis- 
covery of a plant in which the cellulose crystals are 
arranged so favourably for X-ray analysis. The 
results help to place the determination of cellulose 
structure on firm ground. Prof. Sponsler does not 
refer in his list of papers to certain attempts that have 
been made to produce artificially the same sort of 

special arrangements 
as he has now found 
in Valonia. For ex- 
ample, Mark and 
Susich, having pre- 
pared a sheet from 
tunicin and having 
stretched it in one 
direction, were able to 
obtain an X-ray dia- 
gram of the same 
character as that of 
Prof. Sponsler’s Fig. 2 
iZeit. f. pht/s. Chem., 
4, p. 433^, Fig. 3d ; 
1929). They, as Prof. 
Sponsler does, deduced that the planes with sjDacings 
6*08 and 5*45 (Sponsler 6*10 and 5*33) were nearly 
at right angles to one another, while the plane with 
spacing 3*95 (Sponsler 3*93) was inclined at about 45*^ 
to each of the others. 

Prof. Sponsler describes the cell as nearly ortho- 
rhombic with axes 10*7, 10*3, 12*2. The description of 
Mark and his collaborators is : 

a =8*35, 6 =10*3, c =7*9, ^=84° 

The two descriptions, though they differ apparently, 
are almost equivalent. The identity period along the 
fibre is the same in both, namely, 10*3. 

Prof. Sponsler’s cross section is A A A" A" in Fig. 

1 ; that of Mark and others is A A' A A' . In the 
former case, A and A" represent molecules or mole- 
cular chains in similar j)ositions, with A' differing 
somewhat. In the latter case, all the A’s are identical. 
The larger cell contains twice as many molecules as 
the smaller. 

W. H. Bbagg. 

The Royal Institution, 

21 AllDemarle Street, 

London, W.l. 

^ Polanyi : 9, 228; 1921, Sponsler: Jour. Gen. Physiol., 

9, 221-233; 1925; and 677-695; 1926. Sponsler and Bore: Colloid 
Symposium Monograph, 4 , 174-202; 1926. ' Herzog : Jour, phys. 
Chem., 30 , 455-467 ; 1926. Andress : Zeit. f. phtjs. Chem., 136 , 279- 
288 ; 1928. Mark and Meyer ; Per. J. JD. Chem. Gesells., 61 , 593-614; 
1928 ; and ZeU. f. phys. Chem., B 3 , 115-145 ; 1929. 


Pressure Effects in the Band Spectrum of 
Calcium Hydride. 

Some years ago Mulliken (Phys. Rev., 25, 509.; 1 925) 
reported a band in calcium hydride (CaH) at X3533, 
having a very unusual structure. The band was 
photographed at low pressure 40 mm. hydrogen) and 
is composed of single jP- and i?-branches, which are 
abrujitly cut off at P (11|) and P (9J). As no more 
bands appeared corresponding to any higher vibra- 
tional states in the molecule, the effect was interpreted 
as a manifestation of some very unstable conditions in 
the initial U-state. Indeed, it was later supposed that 
the molecule dissociates by pure rotation, and Franck 
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and Sponer {Gott. Nachrichten, 241 ; 1928) calculated 
the dissociation energy of the P-level to be about 0*09 
volts. 

In connexion with some work on the pressure effects 
in band spectra at present going on in this laboratory, 
we undertook an investigation on this rather interest- 
ing band, varying the hydrogen pressure in the arc 
from 10 mm. of mercury up to seven atmospheres. 
We found that the entire spectrum of calcium hydride 
was brilliantly increased with the pressure. In the 
(7 -band a very remarkable effect appeared. At high 
pressure, the P- and P-branches were strongly 
developed to about J = 40, the first few lines above the 
critical value J = 10| being somewhat diffuse. In 
addition, a number of new bands appeared, apparently 
forming a band system, the vibrational quantum 
numbers {v' v") of which are here given : 


Heads of Bands in \ (Am). 



4 

14 24 

34 44 

1 

.3.533-6 

3367-6 


14 

369(>-6 

3515-4 3356-3 


2 A 

34 

4| 


3498-1 

3346-5 

3482-0 3337-6 


The correctness of this scheme has been checked by a 
comparison with other band systems in calcium 
hydride having a common final state There are 
numerous interesting details in the pressure effects on 
the 0-bands ; for example, the appearance of some 
diffuse doublet components of the P- and P-series, 
apparently forming the missing components to be 



X 


* -j. 

Fig. 1. 

expected in a - transition. complete descrip- 
tion, including the analyses of new band systems in 
the visible and the near infra-red, will, liowever, be 
published later. 

From the observations mentioned above, the follow- 
ing conclusions may now be drawn. The abrupt cut 
off in the 0-band at low pressure is not due to an 
extremely small P-value of the C-level, but must be 
caused by perturbing influences from some unknown 
electronic level X, as shown in Fig. 1. The effect is 
considered as a predissoeiatioii of tiie U-state into the 
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continuous i“eH:ion above this A^-level. One is tempted 
to say that tiie uniisiiai band of Mulliken appears in 
the spoctrurn only due to the dipping of the C-level 
into the region of discrete Eigeyiioerte in X, According 
to the theory of Ivronig (Ze/it. f, Phys., 50, 347 ; 1928) 
the A of the perturbing X differs from that of the 
CMevel by zero or ± 1. The C-level is interpreted as 
a ‘^2 -state (A = 0), so the X-level must be either a 
2^- or a 2JI. state (A=:l). The nature of the effect 
— tlie appearance of a great number of additional lines 
at high pressure — leads us to adojit the first of these 
alternatives as the correct theory. 

Pressure effects of similar character, although due 
to interactions between II- and 2 -states, have recently 
been reported by E. Bengtsson and R. Rydberg 
{Zeit. /. Phys., 59, 540 ; 1930) in the spectrum of 
aluminium hydride. Mr. G. Stenvinkel has inter- 
preted this effect in terms of Kronig’s theory. His 
hypothesis is readily applied to the effects in calcium 
hydride, so that we may refer to his paper (Zeit. /. 
Phys., in press) for further details in the mechanism 
of the pressure effects. B. GbundstbOm. 

E. Htilthen. 

University of Stockholm, 

Mar. 17. 


The Absorption Spectrum of Vitamin D. 

In 1929 -we published evidence (Proc. Roy. Soc., B, 
104, 561 ; 1929) showing that in preparations made 
from ergosteroi by exposure to ultra-violet radiation, 
and subsequent removal of unchanged ergosteroi, 
there was a close correlation bet’ween antirachitic 
activity and intensity of absorption for radiation of 
wave-length. 280 m^i. On this and on other evidence 
we argued that it was probable that vitamin D was 
the substance present in these products which was 
responsible for the intense absorption band with heads 
at 280 uifA, and 271 m^a (substance A). We have now 
obtained definite evidence that this inference is not 
correct, and that the reactions which occur on 
iri’adiation of ergosteroi are more complex than then 
appeared probable. 

We have succeeded by the use of light filters and 
other methods in obtaining preparations showing very 
high antirachitic power but relatively low absorption 
at 280 m^. Further, by irradiating ergosteroi with 
radiation only of wave-lengths longer than 280 m^ 
(through a filter of xylene), removing the -unchanged 
ergosteroi and re-radiating with short wave-lengths 
only (through filters of chlorine and bromine), we 
have often obtained during our second radiations a 
considerable rise in absorption at 280 m/^ simul- 
taneously with a destruction of antirachitic activity. 
In this way we have obtained mixtures showing high 
absorption closely resembling that which we defined 
as due to substance A (and almost certainly due to this 
substance) but showing only low antirachitic activity. 

Thus, while it is not yet possible to say what is the 
true absorption of vitamin D, it is evident that the 
substance showing the very intense maximum at 
280 m^a produced in the early stages of the irradiation 
of ergosteroi by a mercury vapour lamp (without 
light filters) is not vitamin I) . 

This non-identity of the two substances is in 
agreement with the findings of Reerink and Van Wijk 
{Biochem. Jour., 23, 1294 ; 1929) and W indsbus {Nachr. 
ges. Wiss. Gottingen, 36-57 ; 1930). 

R. B. BouBDinLON. 

R. G. C. Jenkins.' . 
VT.; A. Websteb.' 

National Institute for Medical Research, 

London, N.W. 3, 

. ■ April 10. ■ , 
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Presence of a Yeast in the Death Watch Beetle 
(Xestobmm rufo-viliosam De G.). 

My attention has been directed to the paper by 
Campbell in the Biocheniical Journal, vol. 23, No, 6, 
1929, in which reference is made to the work of 
Uvarov (1928), who suggests that w’ood-eating insects 
may partially digest wood particles with the aid of 
the secretions or excretions of micro-organisms, or 
even digest the micro-organisms themselves. Camp- 
bell, as the result of his work, suggests that it is 
probable that intestinal micro-organisms play a 
prominent part in the biology of the larva. In view 
of these suggestions, it is thought to be of interest to 
direct attention to the fact that, whilst conducting 
an investigation under the direction of the late Prof. 
H. Maxwell Lefroy during 1924, I found that a yeast 
was invariably present in larv® and adults of the death 
watch beetle. While no evidence was obtained that the 
yeast was actually concerned in the digestion of wood 
particles, a number of facts concerning the distribu- 
tion of the yeast in the various stages of the insect 
was determined. Dr. S. G. Paine, of the Imperial 
College of Science, was also closely concerned with 
the investigation and made a number of attempts to 
cultivate the yeast. 

Briefly, the facts ascertained with regard to the 
yeast were as follows : 

1. Yeasts were found in large numbers in the 
hepatic diverticula and closely connected portions of 
the alimentary canal of the adult male and female 
insects, and also in the larvae. They are enclosed 
within the cells of the hepatic diverticula of young 
larvae, but free in the diverticula of older larvae and 
of the adult insects. 

2. Yeasts are extremely rare in portions of the 
alimentary canal other than those mentioned above. 

3. Yeasts are to be found in large numbers in the 
spermathecae and vagina of the adult female, from 
whence they are doubtless conveyed to the eggs. 

Unfortunately, when I left the Imperial College to 
take up my present appointment, the work had to 
be discontinued. An important fact, which still 
requires elucidation, is the means whereby the yeasts 
migrate from the hepatic diverticula, in the larva, 
to the spermathecae of the adult female. It would 
seem that this can only take place in the pupal 
stage, during histolysis. The yeasts also require 
tracing from the egg to the newly hatched larva. 

It is hoped that the observations here recorded 
may be of assistance to those endeavouring to 
elucidate the metabolism of the death watch beetle. 

L. N. Staniland 
(Advisory Entomologist). 

University of Bristol Research Station, 

Long Ashton, Bristol. 


Integration of Sunlight. 

In their letter on this subject in Natijbb of Mar. 22, 
p. 447, Messrs. Teegan and Rendall refer to a photo- 
electrolytic method. The electrolytic method of 
integration does not appear to be very sensitive. 

For investigation of the flow of heat at a window, 
into or out of a room, apparatus has been devised 
which produces an electromotive force of 70 micro- 
volts for a heat flow of one British thermal unit per 
square foot per hour and affords a continuous record 
of the flow. This has been described in the Philo ^ 
sophical Magazine (8, 841, December 1929). 

With intermittent sunshine the continuous record 
is naturally difficult to integrate and an integrator 
has therefore been devised to ‘ meter ’ the heat flow. 




This instrument works from A.C. mains and operates It api3ears that the triple coincidences method is 
a six-figure counting train, one unit corresponding the only one available for studying the form of the 
to one microvolt-hour. The integrator is arranged paths of cosmic rays, and I mean to employ it in 

to handle electromotive forces ranging from - 150 to experiments on the magnetic deviation of these 

-1*300 microvolts. A description of the apparatus is radiations. ^ Bbuno Rossi. 

being prepared for publication. Physical Institute of 

A. F. Dufton. the University of Florence, 

Building Research Station, Arcetri, Italy, Feb. 7. 

Garston, Herts, Mar. 24. 


The Conversion of a Benzilmonoxime into the 
Method of Registering Multiple Simultaneous p Oxime by Animal Charcoal. 

Impulses of Several Geiger’s Counters. Dubing the course of an investigation into the pro- 

Pbof. W, Bothe in the Zeitschrifi fur Physik (vol. perties of the isomeric monoximes of benzil, we have 
59, p. 1) describes a method for registering simul- made the following somewhat startling observation, 

taneous impulses of two Geiger’s counters, which We have been aWe to devise a method for estimating 
depends principally on the working of a two -grid mixtures of the a and /3 oximes and have shown that 

thermionic valve. Lately, I have had the opportunity the a oxime shows no appreciable change into its 

of experimenting with "a circuit which perhaps is isomer (which is the more stable of the two) in solu- 

simpler and at the same time has the advantage that tion in alcohol or benzene at 50° in a period of thirty- 

it can be extended also to the registering of triple six hours, and that the change is not accelerated by 

acids or alkalis when present in 
small concentration. On the other 
hand, if a benzene solution of the a 
oxime is boiled wuth animal char- 
coal for a few^ seconds, the change 
is complete and no a oxime can 
be detected in the solution. 

Finely powdered soft-w^ood char- 
coal and powdered silica gel showed 
no such effect, the a oxime being 
recovered imchanged. Finely 
divided calcium phosphate is also 
without action. That the conver- 
sion does not arise from the action 
of catalysts dissolved from the 
charcoal by the benzene is shown 
by boiling some benzene wdth 
animal charcoal, filtering off the 
charcoal, and using the filtrate as 
Fig. 1. a solvent for the a oxime ,* there 



simultaneous impulses or even more. The circuit 
adopted (for trijjle coinciding impulses) is shown in 
the accompanying diagram (Fig. 1). 

Ri, i? 3 , R^ =5 X 10^ ohms. 
i? 2 , i? 4 , i?g, = 8 X 10® ohms. 

O2, Gg ^ lO-Vi^- 

The positive electrodes of the three counters (in my 
experiments I have used Geiger’s wire counters) are 
electrostatically coupled to the grids of the three 
valves A, B, G. In normal conditions these grids 
have a zero potential ; whenever a discharge occurs 
they become negative, thus interrupting the current 
flow. 

As the resistance R^ is very great compared with the 
internal resistances of the valves A, R, G, their 
anodes are at a potential near to zero. The gi*id of 
the valve D (for the introduction of the auxiliary 
battery P) is at a slight negative potential. This 
potential varies very little when only one or two 
counter tubes are working, while it undergoes a sudden 
rise when, for the simultaneous working of the three 
counter tubes, the current is interrupted in all the 
three valves. 

The consequent variation of the anode current 
(eventually amplified by a fifth valve) is acoustically 
detected by a telephone. 

The circuit arrangement, in regard to the counter 
tubes, is perfectly symmetrical, a condition which is 
not fulfilled in the circuit of Prof. Bothe, because the 
grids of the two-grid valve have rather di&erent 
characteristics. ; 


is no conversion into the isomer. 

I This observation suggests that care should be 
exercised in the use of animal charcoal as a decolor- 
ising agent in the purification of isomers of the type 
of this a oxime. A full account of our work on this 
subject wdll be published later elsew4iere. 

T. W. J. Taylob. 

Sally Mabks. 

The Dyson Perrins Laboratory, 

Oxford, Mar. 17. 

Fluorescent and Phosphorescent Substances. 

Substances which fluoresce strongly under the in- 
fluence of X-rays are barium and magnesium platino- 
cyanides and cadmium tungstate. The formulae of 
these compounds, as given by Werner, are as follows ; 
[Pt(CN)J[Ba(H 30 )J, 
[Pt(CX)J[Mg(H20),], 

[WOJCd. 

An atom of high stopping power 'with four light 
atoms or radicals arranged about it, perhaps tetra- 
hedraily, and a bivalent positive ion, are present 

in all. 

With the first part of the formuhe ma\' be com- 
pared the structure of zinc sulphide and diamond, 
which phosphoresce in X-rays ; phosphorus and 
yellow arsenic exhibit phosphorescence on oxidation, 
and arsenious oxide is lumiiious on crystallisation 
from acid solution. 

, , ' J.; R. Pabtington. 

■East 'London "College," 

University of London, E . 1 . 
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The Medical Research Council.* 


I H the fifteenth annual report of the Medical 
Eesearch Council, the opportunity is taken to 
review the progress of the past five years as well 
as the work of the year 1928-29. Certain changes 
in the composition of the Council occurred during 
the year : the late Lord Balfour resigned the 
chairmanship and was succeeded by Lord D’Aber- 
non : Sir Charles Trevelyan, Prof. E. P. Cathcart, 
and Sir Charles Sherrington retired, and were suc- 
ceeded by Major A. G. Church, Prof. J. J. E. 
Macleod, and Mr. W. Trotter. 

The financial resources of the Council have again 
been augmented by donations from private bene- 
factors and various public bodies : at the same 
time, grants have been made to numerous workers 
at university and other centres of research and 
'the laboratory facilities provided by these author- 
ities have indirectly extended the resources of 
the Council. In addition to appointing annually 
suitable wnrkers to the Rockefeller Travelling 
Medical Fellowships, the Council during the past 
year has received a donation from Mrs. Odo <>oss 
for the endowment of research fellowships for the 
study of tuberculosis. 

The title of the Industrial Fatigue Eesearch 
Board has been changed to the Industrial Health 
Eesearch Board, since its investigations are now 
chiefly directed towards problems other than fatigue 
as such. Among other changes in the constitution 
of the Board, Lord D’Abernon has retired from the 
chairmanship and has been succeeded by Sir 
Arnold Wilson. 

The report points out that at no time has a 
capital grant been made to the Council for the 
provision of laboratories and equipment : the 
National Institute and the field Laboratories have 
been acquired and equipped out of income. The 
former was bought in 19i4 out of monies derived 
from non-expended income in the first year of 
work before any awarded grants became efective : 
during the War, the building reverted to its original 
use as a hospital ; after the War, scientific equip- 
ment for the Institute and a freehold site of nearly 
40 acres at Mill Hill were acquired out of savings 
accumulated during the War. Further equipment 
has been gradually provided out of income, a 
laboratory building at the farm from a bequest by 
the late Miss 0. H. Stubber, and during the past 
year a much -needed extension to the Institute 
from a bequest by the late Lord Justice Eonan. 
The latter was designed to give the highest standard 
of hygienic conditions for the keeping of experi- 
mental animals : its completion brings the National 
Institute as a whole, including the Farm Labora- 
tories, to a stage of development which may be 
expected to provide all the main requirements for 
the research work centralised here for many years. 
With the increase in accommodation provided by 
this extension, it has now been possible to remove 
the unsightly huts from the grounds of the Institute. 

* Committee of the Privy Council for Medical Eesearch. Eeport of 
the Medical Eesearch Council for the year 1928-29. (London: H.BI. 
Stationery Office, 1930.) Price 3a. net. 


One of the most important functions of the 
Council is the establishment, maintenance, and dis- 
tribution of standards for certain remedies, the 
activity of wdiich can only be measured by biological 
methods. This wnrk involves the preparation of 
stable standards and the determination of suitable 
methods of biological assay, as well as the checking 
of the activity of new preparations of the standard, 
especially in terms of an international standard, 
where such exists. The following national stand- 
ards are required to be kept at the Institute 
under the Therapeutic Substances Act 1927 : 
diphtheria antitoxin, tetanus antitoxin, anti- 
dysentery serum (Shiga), tuberculin, insulin, pitui- 
tary posterior lobe, arsenobenzene, novarseno- 
benzene, and sulpharsenobenzene. All these are 
based on the international standards, of which 
those for tuberculin and insulin were actually 
prepared at the Institute. The international 
standards now held there for maintenance and 
general distribution are those of insiilin, sulpharseno- 
benzene, digitalis, and ouabain. National stand- 
ards for the two latter are available for distribu- 
tion when any authority shall require them. The 
only commercial products which are now regularly 
tested at the Institute before issue are the di*ugs of 
the arsenobenzene group, but samples of the other 
scheduled substances prepared by the manufac- 
turers and assayed in terms of the standard are 
periodically tested to see that they fulfil the speci- 
fied requirements of potency, sterility, etc. 

The fact that most of the research work sup- 
ported by the Council is conducted in the laboratory 
raises the question, Is there a science of experi- 
mental medicine, of which the material for study 
is the human patient ? Clinical research can only 
rarely be carried out by a practising physician : 
his work is to diagnose the condition from which 
the patient is suffering and to treat it, for which he 
must have a wide knowledge and experience of 
disease. The advancement of scientific knowledge 
cannot be his primary object. The clinical re- 
search worker, on the other hand, can devote his 
attention to one particular disease or group of 
diseases, and need not maintain his knowledge and 
skill at concert pitch over the wFole clinical field. 
He must tend to ignore the individual patient and 
study the disease process as such by experimental 
methods, whether at the bedside or in the labora- 
tory. Again, it is clear that the teaching of general 
medicine is incompatible with a wLole-time devo- 
tion to the study of one small corner of this field. 
It is for this reason that the clinical ‘ units ’ set 
up in certain teaching hospitals have been unable 
to carry out much research work although they 
have served as excellent centres for the teaching 
of clinical medicine. 

Fifteen years ago the Council set up a clinical 
' research unit ’ at University College Hospital, 
London, appointing Hr. (now Sir) Thomas Lewis 
as whole-time director and providing adequate 
personnel and facilities for his work. The success 
of this experiment answers the question asked 
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above : there is a science of experimental medicine. 
The work of Sir Thomas Lewis and his collaborators 
on the heart and vascular system, its disorders and 
their treatment, has constituted the central stream 
of progress made in these subjects during the past 
decade. For similar advances in other directions 
it is essential to recruit clinical research workers, 
but men will not be attracted without the possi- 
bility of some definite post in clinical research 
being available to them in the future, which is not 
the case at present. The Council therefore pro- 
poses to increase the number of clinical workers 
upon its permanent staff as soon as suitably- 
trained candidates who have shown their aptitude 
for this type of research are available. Meanwhile, 
the Council is prepared to encourage young workers 
to test themselves in this branch of medical re- 
search with the view of its becoming their life- 
work. 

The vascular response of the skin to injury has 
been further investigated during the year. The 
vessels inthefrog’s tongue react to injury in thesame 
way as those of the human skin, but do not respond 
to histamine. A substance, probably a base of the 
histidine-arginine series can, how’-ever, be extracted 
from frog’s skin which will reproduce the vascular 
reactions of injury not only in the frog’s tongue, 
but also in the human skin (Grant and Jones). 
This result confirms the previous conclusion that 
the reaction to injury consists essentially in the 
liberation from the ceils of the skin of histamine or 
some similar substance. Similarly, the demonstra- 
tion that acetylcholine can be isolated from the 
spleen is evidence in favour of its actual liberation 


in the tissues following certain kinds of nervous 
action, when the results of such nervous stimulus 
can be duplicated by the injection of acetylcholine 
(Dale and Dudley). 

In this review it is impossible to refer to more 
than one or two of the other researches which have 
been carried out by members of the scientific staff 
of the Council or by independent workers helped 
by grants-in-aid : abstracts of these researches, 
together with references to published papers, are 
given in the report. Work on virus diseases has 
been continued : the difficulty of making rapid 
progress is due to the fact that they cannot yet 
be grown on artificial media, although some will 
grow in vitro in the presence of a piece of surviv- 
ing tissue. The present position with regard to 
viruses is rather like that facing bacteriologists 
fifty years ago before adequate methods of micro- 
scopic study and cultivation had been worked out. 
More progress has been made in the devising of 
methods of immunising animals to these diseases, 
and it is now possible to immunise dogs to distemper, 
fowls to fowl plague, and monkeys to yellow fever. 

Research on chemotherapeutic agents is being 
actively pursued : certain aromatic amides con- 
taining arsenic have a pronounced curative action 
in some types of trypanosomiasis, as well as some 
new styryl compounds : the latter are being tested 
against trypanosomiasis of cattle in Tanganyika 
Territory. 

Finally, among other subjects referred to in the 
report may be mentioned work on cancer and 
radium, anaesthetics, the vitamins, and the physio- 
logical actions of different types of light. 


The Deutsches Museum, Munich. 


T he Royal Commission on National Museums 
and Galleries in its Final Report, of which, 
as a whole, we had something to say in our issue of 
Feb. 1 (p. 153), deals with individual institutions. 
We are particularly interested in those which are 
wholly or partly of a scientific character, and we 
notice that the Commissioners in dealing with the 
Science Museum direct pointed attention to the 
Deutsches Museum von Meisterwerken der Natur- 
wissenschaft und Technik, to give it its full title, 
not only because it is in itself a remarkable ex- 
ample of how a modern Museum can be made a 
great instrument of technical as well as of popular 
instruction, but because it is a symbol of national 
efficiency. It reveals the intense concentration in 
the Germany of to-day on the scientific means 
of industrial progress, a concentration which we 
believe has its sharp significance for this country.” 
We are pleased, by the way, to see that the Com- 
missioners commend to the nation the scientific 
attitude of mind, for it is one that we try year in and 
year out in these columns to inculcate. 

Perhaps, then, we can scarcely do greater service 
to our readers than to place before them a brief 
account of the Deutsches Museum. Its aim is 
stated succinctly and correctly in the words of the 
Report ; to illustrate the development of research 


and discovery of every age and of all countries, an 
Institution in which the results of scientific research 
and experiment should be fully shown. . . . But 
beyond this another purpose has been kept in view. 
The Museum is to be a great instrument for the 
education of the visitor. He must not only be 
informed by studying the exhibits as to the growth 
and progress of a subject, but as far as possible he 
must be put into a position to realize and verify, 
through experiments performed by himself, the 
steps by which the progress has been achieved,” 
Such is the example held up to us for emulation. 

A short account of the Museum was published in 
Natijee in 1925 (Vol. 115, 611), when the Museum 
was about to be formally opened, and it is unneces- 
sary, therefore, to repeat the history beyond saying 
that the institution, contrary to what one might 
expect in Germany, is neither State owned nor State 
governed. It owes its inception and management 
up to the present to Dr. Ing. Oskar von Miller, a 
distinguished electrical power engineer, and it is an 
open secret that the idea of forming a museum of 
this Mnd was implanted in his mind when, as a 
young man, he visited the Loan Collection of 
Scientific Apparatus at South Kensington in 
1876. He pondered the idea for more than a 
quarter of a century until he felt able to put his 
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plans before the teclinical and scientific public of 
Germany. The scheme was approved unanimously 
and work was at once commenced in temporary- 
premises. The permanent building, of a model of 
which, prepared last year, we give an illustration 
(Fig. 1) kindly supplied by Dr. von Miller, together 
with a ground plan (Fig. 2), from the same source, is 
magnificently situated on an island in the River 
Isar, on which the city of Munich stands. The 
Museum was opened with almost princely splendour 
on May 7, 1925, the seventieth birthday of the 
founder and director. 

The building is rectangular in plan, 345 feet by 
325 feet, and the whole of the area on the ground 
floor is given up to exhibition space, side and top 
lighted. The basement, of the same extent, is 


professional men received no fees, and the workmen 
even wmrked on Sundays for nothing. The result 
is a building estimated to have cost If million 
pounds. 

The Museum galleries are subdivided by partitions 
into spaces each sufficient for the section concerned, 
which is thus marked off from the rest, at the same 
time affording space for wall cases or diagrams. In 
museum fittings there is no rigidity ; everjdhing 
seems designed to suit the particular circumstances. 

On the first floor over the entrance is a Hall of 
Fame, where memorials to the great men of science 
are set up. This human touch is everywhere, for 
lesser men are commemorated in the sections where 
their labours are recorded. On the second floor is a 
reading room with a supply of technical literature 



Museum Building, 387,504 Library Building, with bookcases, read- Congress Hall building with 

sq. ft. exhibition floor ing rooms, and stacks for one million accommodation for 2000 

space. volumes. persons. 

Connecting building with Connecting building with 

restaurant. two lecture halls for 200- 

300 persons. 

Fig. 1. — The Deutsches Museum, Munich. 


taken up partly by exhibits, partly with workshops 
and the necessary museum services. A sub-base- 
ment is used to set out coal, mineral, and salt mines. 
On the first floor the building is brought to the 
form of a hollow rectangle with a median gallery, 
which in common with the two galleries parallel to 
it are 68 ft. wide; the galleries at the ends are 
57 ft. wide. The second, third, and fourth floors are 
repetitions of the first without the median gallery. 
At the south-west angle is a noble tower used for 
a barometer and lift. At the north-east angle a 
fifth and a sixth floor have been built for astronomy. 
In all there is a grand total of 387,000 sq. ft. of 
public floor space. Both electric heating and 
lighting are supplied free by the city of Munich from 
a transformer station fed from the great Walchensee 
grid supply , in the origination of which von Miller 
himself was largely concerned. 

The w’^ay in which the building was carried out, 
mainly in the post- War period of financial insta- 
bility, reads like a romance. The aggregate for the 
reinforced concrete came from the bed of the river ; 
the cement, stone, wood, and steel were given, the 
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and there are four bookstalls. There are also two 
refreshment rooms. 

' Interiors ’ affording a further human touch are a 
great feature. These take a variety of forms ; for ex- 
ample, a sc 3 b}he forge of 1803 from the Black Forest; 
a copy of a Swiss watchmaker’s shop with its Hand 
tools, side by side with a portion of a modern factory 
with machine tools, for comparison ; an actual paper 
mill of the eighteenth century; reproductions of an 
alchemist’s and of an eighteenth century chemist’s 
laboratory ; a scriptorium with a monk cop 3 dng a 
missal ; a fine salon containing the old musical 
instruments, with a musician in attendance to play 
upon them. 

Interiors of a different order are the two planetaria 
in the Astronomy Section. We need mention only 
the Ptolemaic one ; by an optical projection appar- 
atus images of the fixed stars of the northern hemi- 
sphere are thrown on the domed ceiling of a 
darkened room and the motion of the heavens 
during twenty -four hours can be reproduced in the 
space of four minutes. Further, by another projec- 
tion apparatus, in conjunction with gearing like an 
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orrery, the images of the sun, moon, and planets can 
be thro'wm on the same domOj and their motion 
during a whole year reproduced in five minutes. 
The effect is thrilling and created a furore in Ger- 
many, with the result that planetaria have been 
installed by many of the larger cities. 

Since the main function of a museum as usually 
understood is to conserve objects, we find a great 
feature made of collections of original apparatus 
and MSS. of famous workers in science. The wealth 
of material under this head is remarkable when it is 
considered how loth to part with it must have been 
the institutions in which it had hitherto been 
preserved. It is a tribute to von Miller that he has 
been able to deflect the policy, only too frequently 
pursued, of the ‘ dog in the manger 

Were there nothing further in the Museum than 
what we have cited above, we should describe it as 


Pig. 2. 

an advanced institution of its kind, but little more. 
We find, however, another feature, and the out- 
standing one, and that is its direct educational 
purpose. Everywhere, and more particularly in the 
Physics Section which has been longest in being and 
is presumably most mature, the visitor finds experi- 
ments described in modern text-books so arranged 
that he can perform them by himself or with the aid 
in some cases of an obliging attendant. He can 
demonstrate natural laws and reproduce some of 
the more strildng results of modern physics. The 
dictum of Goethe has been acted on : “ Es ist nicht 
genug zu wissen, man muss auch thun.” For 
example, in acoustics the gradual development of 
our knowledge of sound vibrations is brought out by 
experiment. The formation of the voice, the action 
of the ear, the phonograph and gramophone are 
made clear models. In a specially 

designed room are experiments to hand on the com- 
position and resolution of musical notes. In optics, 
again, for example, defects of vision are shown by 
four models of an eye viewing illuminated objects at 
a distance. In each case the retina is transparent, 
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and the visitor sees from behind the images of the 
objects projected on it. The first eye is normal ; 
by a slight adjustment of the lens in the eye the 
near or far distant object can be focused. The 
second eye is short-sighted ; the near object is 
distinct, the far object is brought into focus by 
interposing a concave lens. The third eye is long- 
sighted for the near object ; a convex lens has to 
be interposed. The fourth eye is astigmatic and a 
cylindrical lens is required for correction. Would 
any person after seeing this exhibit wear spectacles 
picked up at random ? 

In aeronautics is a small w-orking wind channel 
where, with the aid of an attendant, the lift and 
resistance of solids can be measured on sensitive 
direct-reading balances. Selected objects that have 
the same resistance but are very different in shape, 
for example, a circular disc and a model of an air- 
ship, are tried suc- 
cessively. In section 
after section one 
comes across similar 
experimental appa- 
ratus. 

There are other 
activities that we 
noticed, such as the 
guide lectures twice 
daily in the galleries. 
These are so arranged 
that practically the 
w'hole of the collec- 
tions are covered in 
the w^eek. Lantern 
and film lectures are 
given in the after- 
noons. 

This, however, is 
far from completing 
the story, for von 
Miller had the further 
conception of a vast 
library to contain MSS. and books on science, 
periodicals, drawings, diagrams, portraits, photo- 
graphic films, lantern slides and catalogues, in fact 
to constitute a record office of the march of science, 
a storehouse of garnered knowledge and of material 
upon which further research can be made. The 
Museum really only presents in an assimilable form 
an epitome of w^hat will be found eventually in the 
Library. This conception is taking shape rapidly, 
and the building, adjoining the Museum, yet 
integral with it architecturally, is being pushed* on 
rapidly so that it may be ’opened next month. 
From what has Just been said it will be seen that the 
Library is much greater in extent than the Museum. 

Beyond the Library building must be mentioned 
the Congress Hall with accommodation for 2000 
persons. This is provided with arrangements for 
lantern, silent and sound film projection, as w^eil as 
for scientific demonstrations. 

The building that Joins the Museum to the 
Library has restaurant accommodation, and in the 
corresponding building betw-een the Library and 
the Congress Hail are two lecture rooms wi'th 
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accommodation for 200-300 persons, principally 
intended tor schools and institutions. 

As one traverses the galleries and muses on the 
complexities of civilised life and how little the 
great bulk of our populations realise, much less 
understand, the nature of the network of social 
activities upon which their very existence depends, 
to say nothing of the conveniences and amuse- 
ments with which they are surrounded, one camiot 
help thinking that wise statesmen would see to it 
that museums such as this should be established in 
every large territory and that visits to it should be 
part of the duties of citizenship. Judging from 
our own reaction to the Museum, it fires the 
imagination, arouses the creative or inventive 
instinct, deepens the sense of responsibility to one’s 
fellows and leads to a determination to add if 
possible to the common weal. 

What lessons has the Museum to teach us, 
particularly in regard to developing the Science 
Museum at South Kensington ? Let us remember 
that it w^as in Great Britain three-quarters of a 


century ago that the idea originated that a museum 
must not be a storehouse merely, but also a direct 
means of education. Without slavish copying, and 
bearing in mind the serious limitations imposed by 
the nature of the present site at South Kensington, 
we suggest that considerable extension of the 
experimental apparatus should be made. Further, 
that the human note should be sounded by paying 
greater attention to the lives of the great men who 
have left their mark on this age of ours. The addi- 
tion of interiors, again giving the human touch 
by showing man in his environment at different 
periods, is eminently desirable. A planetarium 
should be installed even if the necessary large outlay 
—£20,000 — upon it should have to be recouped by 
a special charge for admission. 

It is no use complaining of the attitude of the 
public towards science ; that attitude can be 
changed for the better if we bring science to the 
public. The success of the Science Museum, judging 
by the attendances since the present building was 
opened, shows that response is immediate. 


Obituary. 


Peof. J. 0. Aenold, F.R.S. 

P ROF. ARNOLD, whose death occurred on Mar. 

27, must be regarded as one of the founders of 
the modern metallurgy of steel. It w'as largely 
through his efforts that the scientific control of manu-' 
facture by chemical analysis and microscopical ex- 
amination has been generally adopted in the steel 
industry, whilst his researches have played a most 
important part in building up our knowledge of the 
constitution of the alloys of iron. In both these 
directions he rendered great services to science in 
general, and to the industry of his adopted city of 
Sheffield in particular. 

John Oliver Arnold was born at Peterborough on 
Dec. 29, 1858, his father being an engineer by pro- 
fession. He was educated at King Edward VI. 
School, Birmingham, and entered the navy as a cadet, 
but quitted it after a voyage to India, becoming a 
works chemist at a time when few steel works had 
such men on their stafl\ His naval experience left 
him with a strong love of the sea, and he remained 
an enthusiastic yachtsman to the end of his life, al- 
though the restrictions of the War period compelled 
him to leave the stormy seas of the west coast and 
to confine his sailing to the w’^aters of Windermere. 

In 1889, after eleven years as a works chemist and 
consultant, Arnold was appointed professor of metal- 
lurgy in the Sheffield Technical School, and here he 
continued to work until his retirement through ill- 
health in 1920, the Technical School having mean- 
while become a part of the University of Sheffield, 
with a separate Faculty of Metallurgy, of which 
Arnold was appointed Dean. On his retirement he 
was nominated emeritus professor. His work during 
thirty-one years was intimately bound up with the 
progress of the Department of which he was the 
head, and its interests always stood first in his 
activities. He had to create the demand for trained 
men in the steel industry, and his enthusiasm en- 
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abled him to achieve great success in this direction, 
so that he had the pleasure of seeing his old students 
occupying leading positions in industry, and them- 
selves carrying out researches in his favourite 
science. 

On the scientific side, Arnold’s work followed on 
that of Sorby, whose friend and disciple he was. 
He became convinced of the value of Sorby’s use of 
the microscope in the study of steel, and himself did 
much to perfect the technique of metallography, 
whilst his discoveries were made by a skilful com- 
bination of chemical and microscopical methods. 
It is remarkable that for man}^ years he made little 
use of photography in recording the structure of 
metals, but preferred drawings, man}^- of which w'ere 
executed with wnnderful skill and patience by 
members of his staff'. He was always inclined to 
prefer a chemical explanation to one -which de- 
pended on more obscure physical changes, as in his 
long controversy concerning the causes of the hard- 
ness of steel, which he maintained to be due to com- 
bination with carbon rather than to the existence of 
allotropic modifications of iron. The tw^o schools 
have become reconciled since, but it is impossible to 
read the earlier papers without realising that Arnold 
was always close to experience, and that his argu- 
ments were invariably based on practical knowledge 
of the behaviour of steel in the laboratory and in the 
works. His descriptions of troostite and of what is 
now called martensite show^ a remarkable insight, 
although the terms in which he described the 
structures often seemed to differ from those in 
general use. He also added much to our knowledge 
of the influence of impurities on steel. 

Arnold was closely connected with the develop- 
ment of high-speed tool steels, and in this matter 
he had the closest confidence of the manufacturers. 
It was due to him that vanadium was adopted as 
a constituent of the highest class of such steels, 
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wliilst Ills long series of papers on the carbides 
threw much light on .the influence of alloying 
elements in special steels. He was frequently in- 
volved in controversy, and appeared to enjoy it, 
his vigorous personality and his command of pic- 
turesque English lending interest to his frequent 
interventions in the discussions of the Iron and Steel 
Institute. He was elected a fellow' of the Hoyal 
Society in 1912, and wbe aw'arded the Bessemer 
medal of the Iron and Steel Institute in 1905. Of 
fine presence and genial manner, a good talker with 
a fund of humour, he was devoted to the interests 
of his students and 'was loved hj them. He has 
left a vivid impression on all who knew him, and 
his place in the history of metallurgy wdll be a high 
one. ‘ C. H. D. 


Sm Edward Brabrook, C.B, 

We regret to record the death of Sir Edward W. 
Brabrook, which took place in his ninety-first year 
at Wallington, Surrey, on Mar. 20. Within the 
space of one week, two prominent survivors of the 
Victorian Age in the learned world, Edward Clodd 
and Ed’vvard Brabrook, passed away at an advanced 
age. They had much in common : both were men 
of affairs, both were interested in anthropological 
studies, especially folk-lore, and both were members 
of the circle in w'^hich were Huxley, Avebury, Sir 
John Evans, Pitt-Rivers, E. B. Tylor, and others 
upon whom in the latter half of the last century 
fell the burden of winning for anthropological 
studies an independent and recognised place in the 
academic and scientific wmrld. It w^as only in 
1884 that anthropology w^as granted a separate 
section at the annual meeting of the British Associa- 
tion. In this struggle— -for it was little less — 
Brabrook took his full share. 

Edw^ard William Brabrook was born in Cornhill, 
London, on April 10, 1839. He w^as educated at 
the school of Mr. MTlliam Pinches, Bell Alley, 
Lombard Street, and then entered an insurance 
office ; but in 1869 he w^as appointed Assistant 
Registrar of Friendly Societies. Later he vras 
called to the Bar. A Civil Servant of the best 
type, his official career calls for little comment. 
He was appointed Chief Registrar in 1891, and 
retired under the age limit in 1904, having been 
created C.B. shortly before and receiving the 
honour of knighthood on retirement. A recognised 
authority on the subject of thrift, his writings on 
friendly societies and State insurance, and par- j 
ticuiarly his review of the progress of friendly 
societies down to 1914, which appeared in the 
Journal of the Statistical Society^ are classics in their 
field, even though the author adhered to the idea 
of ' self-help ’ at a time when in practical politics 
the view of the responsibility of the State had 
ceased to be restricted by that principle. 

Brabrook*s activities were by no means confined 
to his official duties. Indeed, it was outside the 
range of those duties that he was best known and 
perhaps will best be remembered. He was a man 
of many friendships, and these lay where his 
intellectual interests called him— in the learned 
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wmrid, and especially in the world of anthropology 
and archseology^ In 1860 he became a fellow of 
the Society of Antiquaries, and soon after the 
foundation of the Anthropological Society by Sir 
Richard Burton and George Hunt in 1863, as the 
result of a split in the Ethnological Society, he 
became the director or honorar}/- secretary of the 
newly formed body. He thus came to take a 
share in the controversies and discussions betw’^een 
the two divergent views on the scope and methods 
of anthropological science which were finally com- 
posed by the foundation of the Anthropological 
Institute of Great Britain and Ireland in 1871. In 
this, as in the many other societies he helped to 
found, and in the work, of which he took an active 
part, Brabrook’s position was unique. By his 
knowledge of procedure and of the technicalities 
relating to associations " not trading for profit ”, 
he was able to guide them through the difficulties 
of their early days, while his interests over a wide 
field of research, combined with his abilities and 
experience as an administrator, made him an in- 
valuable aid in the promotion of combined action 
in scientific studies which led to the publication by^ 
the British Association of " Hotes and Queries on 
Anthropology ” and to proposals for anthropo- 
logical and ethnographical research in Great Britain 
and in the dependencies, some of which have since 
borne fruit, w'hile others, unfortunately, are still 
the objects of desire of the anthropologists of to-day. 

It was these qualities, as much as his scientific 
knowledge, which made Brabrook a valued member 
of the governing bodies of the Anthropological 
Institute, of which he was director in 1873 and 
president in 1895-~97, of the Folk-Lore Society, 
founded in 1878, of which also he was president 
in 1901-2, of the Child Study Society, of the 
Eugenics Education Society, and of the Rationalist 
Press Association. In 1898 he was president of 
Section H (Anthropology) of the British Associa- 
tion at Bristol, an occasion made notable by the 
appearance of de Roiigemont, and in 1904 he was 
also president of Section E (Economic Science and 
Statistics). So late as 1920-21 he ivas president of 
the South-Eastern Union of Scientific Societies. 

Apart from subjects related to his official duties, 
upon which he VTote three books, Brabrook’s 
voluminous writings are, for the most part, scattered 
in the publications of the many societies to which 
he belonged ; but he wrote a history of the Society 
of Literature, several legal treatises, and a history 
of the dining club of the Society of Antiquaries, of 
which he had long been a member. 


Prof. Eugenio Rignano. 

• Eugenio Rignano was born on May 31, 1870, 
at Livorno in Italy. His education was almost 
wholly physical and mathematical, and after 
graduating from the University of Pisa he obtained 
full engineering qualifications in 1893. Instead of 
practising this profession, however, he devoted 
himseK to philosophical studies, being particular^ 
interested in the borderline between philosophy 
and science, especially biology. In later life he 
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'■was appointed professor of philosophy at the 
'University of Pavia, although he had never 
officially taught that subject. In 1906, Rignano 
was able to bring into being a scheme he had long 
'Cherished, namely, the foundation of an inter- 
national journal dealing with the theoretical 
aspects of science and its relations with other 
realms of human experience. Under the name of 
this journal continues to flourish, and 
Rignano edited it himself until his death on 
Reb. 9 last. Towards the end of his life he was 
the recipient of numerous honours ; in 1920 he 
was the Michonis Lecturer at the College de France, 
in 1923 he wns named corresponding member of 
the Institute of France, and in 1926 of the Academy 
of Madrid. . 

Rignano’s early association with engineering 
oonferred a quality upon all his thought and 
writings which the}?* never lost. Instead of con- 
structing bridges across material ravines, he was 
•constantly eager to bridge the gulfs which separate 
opposing positions in philosophy, and in this 
process merely destructive criticism was useless to 
him. Invested with a pre-eminently cross-bench 
mind,- he approached each new opposition with 
only one prejudice, namely, that in all probability 
both sides would be partially right. Although in 
many cases his diagnosis of where they were 
wrong did not commend itself to other students, 
the example which he gave of creative synthesis of 
antinomies always merited the utmost praise. 

In biology Rignano’s efforts were all directed to 
mediating between the ancient enemies of vitaHsm 
and mechanism. He recognised on one hand 
that mysterious postulates such as the entelechy 
■were admissions of the bankruptcy of our notions 
of causation, but, on the other hand, he felt that 
teleological considerations were too closely bound 
up with the phenomena of life to come unstuck, 
as it wnre, from them, even through the power- 
fully solvent action of the study of scientific 
method. Final causes were not, however, inter- 
preted by Rignano in an Aristotelian manner, 
that is, as existing posterior in time to the events 
caused ; his teleology was based on a postulated 
mnemonic quality on living organisms, which he 
called 'specific accumulation’. With the aid of 
this hypothesis, and of one or two others, such as 
the attribution of a separate form of energy, 
equivalent to heat or mechanical energy, to living 
systems^ — a form which would be transmutable 
into any of the others, following the principles 
of conservation, and yet would not be measurable 
since no apparatus had been devised for measuring 
It— Rignano constructed a complete theoretical 
biology. ' Energetical vitalism as he called it, 
bridged the gulf between the disputants by retain- 
ing what was best from each, but it cannot be said 
to have won general approval, and is perhaps 
more valuable in its example than in its essence. 
It is fulty described in Rignano’s " On the Trans- 
missibility of Acquired Characters : Hypothesis 
of a Geutro-Epigenesis”, Biological Memory ”, 
'' The Finalistic Aspect of Life ”, " What is Life ? ” 
and " Man Hot a. Machine/’. ■ : 
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In other -fields Rignano’s passion for sjnithesis 
and the abolition of contradictions appeared 
equally clearly. In his " Problems of the Psyche ”, 
he attempted to conciliate English ' Associa- 
tionism ’ on one hand and German ' Gestaltism ’ 
on the other, demonstrating that at least potential 
activity impregnates all the manifestations of 
thought. In his “ A Socialism in accordance with 
Liberal Economic Doctrine ” he intervened be- 
tween the elementary social justice to which the 
socialist critic appeals and the Utopian and 
impractical character of collectivism and other 
sociahst systems, in order to advocate a gradual 
nationalisation of private capital by means of new 
laws relative to the right of testation. Finally, in 
the domain of ethics, he faced seriously the conflict 
between the morals of paganism and of ascetic 
Christianity, and in his " The Purpose of Man ” 
proposed an ethical system founded on the har- 
mon3r of life. His death is a severe blow to the 
constructive forces in philosophy at the present day. 

Joseph Heedham. 


Mr. Charles Edgar Salmon, the w^ell-known 
systematic botanist, whose sudden death occurred 
on Jan. 1, 1930, was born on Nov. 22, 1872. He was 
an architect by profession and had an extensive 
practice in the Reigate district. Salmon was essen- 
tially a field botanist with a wide knowledge of the 
British spefmatophytic flora, to the study of which 
he had devoted most of his leisure time for many 
years. A considerable number of papers in the 
Journal of Botany and elsewhere testify to his in- 
dustry and the part he played in advancing the 
study of British flownring plants. In addition, 
Salmon w’as an authority on the sea-lavenders 
{Limoniwn), and at the time of his death was cor- 
recting the proofs of a flora of his own. county of 
Surrey. He w^as an active member of the Linnean 
Society and served on its Council from 1920 to 1923. 
His extensive herbarium, including part of the col- 
lections of the late Mr. ilrthur Bennett, has been 
bequeathed to the British Museum (Natural His- 
tory). His many colleagues will miss, first the help 
he was always willing to give in identifying species 
of the many genera with which he had worked and, 
above all, a genial unselfish friend remarkable for 
his amiability and sense of humour. W. B. T. 


We regret to announce the following deaths : 

Dr. Henry J. Cox, senior meteorologist in charge of 
the north-central forecasting district and corn and 
wheat region service of the tJ.S. Weather Bureau, on 
Jan. 7, aged sixty-six years. 

Sir Gordon Guggisberg, K.C.M.G., until recently 
governor and commander-in-chief of British Guiana, 
formerly surveyor-general of Nigeria, and author, with 
the Rev. A. G. Fraser, of “ The Future of the Negro ”, 
on April 21, aged sixty years. 

Dr. R. M. Pearce, director of the Division of Medical 
Sciences of the Rockefeller Foundation, on Feb. 16, 
aged fifty-five years. 

Mr. P. A. Ralli, chief aerodynamic expert and 
technical engineer for many years of the Fairey 
Aviation Company, who was known for his studies 
of air screws, on April 17, aged forty -one years. 


644 


NATURE 


[Apbil 26, 1930 


News and Views. 


Prof. Smithells, the retiring president of the 
Institute of Chemistry, discussed in his presidential 
address, which has recently been published, a matter 
which has become one of some concern to students, 
to teachers, and to employers, namely, the ever- 
increasing load put upon professional chemical 
students. The knowledge of inorganic, organic, and 
physical chemistry with which the student to-day is 
expected to equip himself, usually within a period of 
three academic years, forms in its content of fact and 
charge on the memory a burden which Prof. Smithells 
estimates to have nearly doubled during his own 
experience. Whilst willing to admit that the capacity 
of succeeding generations expands, he does not believe 
that in such a brief period of human evolution the 
powders of apprehension or of memory have become 
doubled ; he therefore anticipates that, as a result, 
there wdll be undigested know'ledge of what are thought 
to be the higher things of chemical science, and, 
worse still, a superficial knowdedge or entire ignorance 
of simpler things. 

Prof. Smithells’ own experience of the results 
derived from modern chemical curricula will find 
support in the experience of many of his pro- 
fessional colleagues both within and outside univer- 
sity chemical departments, and students themselves 
■would be the first to admit that the width and depth 
of the studies now required of them in preparation 
for a first degree leave little opportimity for inde- 
pendent thought or for the free culture of the chemical 
arts. Pressure similarly falls upon their instructoi*s, 
who are too frequently condemned to spend their 
time term by term doling out partially predigested 
and ever-growing masses of fact and theory in the 
hope that an adecpiate proportion will be retained 
long enough for examination purposes. Specialist 
instruction properly finds its place in modern 
teaching institutions. It is, of course, their frmction 
to disseminate wdiat is erudite as well as what 
is simple and fundamental, to test all kinds of 
facts and theories, and to advance knowledge in 
every branch of learning. Prof. Smithells insists, 
however, that there is a limit to w^hat may be rightly 
imported from new provinces into the common stock 
of what purports to be general chemical training. In 
his experience a teacher reluctantly jettisons old cargo 
to make room for new, and since at the same time 
the last charge he would wish to lie against him is 
that of not keeping up with the times, the courses 
tend to become overloaded, the pace too great, and 
the foundation ill-laid. 

Prof. Smithells thinks that we have unwit- 
tingly allowed a good deal to come into our 
general courses of instruction that should be left for 
a subsequent period of specialisation. In pleading 
for a slackening of the pace, he feels that we are 
sacrificing not so much any particular kind of know- 
ledge as the conditions under which soimd knowledge 
can be acquired. He is, however, speaking of the 
training of professional chemists whose national 
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responsibilities will in due time be so much greater 
than formerly, whose capacity will determine in no 
small measure the industrial future of their country. 
Hence we would wish that Prof. Smithells had laid 
greater emphasis on his statement that the young 
chemist is now often not kept long enough or exercised 
sufficiently in the wider territory of the science. At 
least as long a road must be travelled whether the 
j)ace is moderated or not. Students differ widely in 
their ability to assimilate what is presented to their 
minds and to their memories, but on the whole we 
feel that a case for such moderation has been made 
out. If the sound fundamental training in the science, 
involving as it must do the basic princij^les of the 
most recent achievements as well as the older philo- 
sophy, cannot be aecjuired in three years, extension 
of the course for a first degree would be preferable to 
contraction of the field of vision. 

Nomenclature in chemistry is so devised as to 
refiect constitution and behaviour as concisely and 
as accurately as possible. Among the more or less 
unsatisfactory names which chemists have inherited 
from an earlier age is the word ‘ chemist ’ itself ; not 
that it does not describe concisely and accurately one 
who, in the definition employed by the “ Encyclo- 
paedia Britannica ”, “ for pleasure or profit concerns 
himself with the accpiisition of information relating 
to the composition of bodies and the changes of com- 
position which they undergo The dissatisfaction 
arises from the fact that the law of England says that 
it means something quite different. The use of the 
title by anyone who is not a registered pharmacist 
is, indeed, an offence, being prohibited generally by 
I the Pharmacy Act, 1868. The prohibition is not, of 
course, enforced, but is for that matter none the more 
seemly. None will deny that it is essential that the 
public should be protected, and proper that the pro- 
fession of pharmacy should be closed to all but 
properly qualified persons — if need be by the grant 
of an exclusive title. It is mentioned in a recent 
issue of the Journal and Proceedings of the Institute 
of Chemistry that representations were made on the 
subject to the Departmental Committee on the 
Poisons and Pharmacy Acts. The Report of that 
Committee shows that the continuance of the anomaly 
is considered to be undesirable. Pharmacists raise 
no objection to the use of the title ‘ chemist ’ by 
certain qualified, though unregistered, persons, except 
in connexion with a retail business. The relinquish- 
ment of the title (in favour, for example, of ‘ pharma- 
cist ’) by registered pharmacists was, however, con- 
sidered to be impracticable from the point of view both 
of the expense involved in the alteration of signs and 
fascias, and of the popular connotation of the word 
itself. 

At his death in 1880, Frank Buckland left to the 
nation his Museum of Fish Culture, which is now at 
South Kensington, and a reversionary sum of £5000 
with which to endow a professorship of economic fish 
culture. The first-fruits of this Buckland Foundation 
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Avere recently reaped when Prof. W. Garstang, of the 
LTiiiversity of Leeds, as Bnckland professor for 1930, 
deli vered the first course of fisheries lectures at Grimsby 
and Hull, an abstract of which appears elsewhere 
ill this issue. Remembering Prof. Garstang’s pioneer 
Acork in the transplantation of plaice from the nurseries 
off the coast of Europe to the rich feeding groimds of 
the Dogger Bank, it is singularly appropriate that he 
should have been chosen as the first to remind us of the 
life and Avork of Buckland, who early envisaged the 
‘ farming ’ of the seas, just as the agriculturist farms 
the land. One wonders what action Buckland would 
have adAmcated had he possessed the knowledge which 
has been acquired since his death and forms the sub- 
ject matter of Prof. Garstang’s later lectures. Would 
he have agreed with Prof. Garstang that the solution 
of the plaice problem in the North Sea lies in trans- 
planting ©Amry year some millions of the small, over- 
crowded, and sloAv-growing fish from the coastal 
banks to the Dogger ? Furthermore, having agreed, 
w^ould his great personal assets of earnestness and 
imperturbable humour, so helpful in negotiations, 
have enabled him to induce the traditional enterprise 
of the great Humber fishing ports to take up the matter 
of transplantation as a commercial proposition ? 
Whatever the answers to these questions may be, the 
annual Buckland lectures will keep fresh the memory 
of a life devoted to the turning of natural history into 
practical channels, and will perform an additional 
service in indicating current progress towards the ideal 
of a rational exploitation of the resoumes of the sea. 

Those Avho, knowing the range of Prof. P. Debye’s 
interests, and his remarkable linguistic powers, at- 
tended the Guthrie lecture of the Physical Society 
delivered by him on April 11 in the expectation of 
hearing original views delivered freshly and vigor- 
ously, were not disappointed. Prof. Debye has left 
his mark on modern science at many points, and it 
may be said of him with more truth than is to be 
found in most eulogiums, nullum tetigit quod non 
ornavit. The debt of the chemist to him is a speci- 
ally heaA^y one. The theory of strong electrolytes was 
ever a difficulty imtil he took the matter in hand, and 
noAv his researches on X-ray scattering promise equally 
to smooth the path of the organic chemist. The 
scattering of X-rays by the vapour of carbon tetra- 
chloride and allied compounds formed the main part 
of Prof. Debye’s discourse. An elementary investiga- 
tion in which the effect of the carbon atom is neglected 
in comparison with that of the more massive chlorine 
atoms (considered as points) leads to an expectation 
of maxima of intensity in certain angular directions, 
which is confirmed by experiment. A closer approxi- 
mation may be made by taking into account the 
dimensions of the atoms, and the distance between 
the atoms calculated from observation of these 
maxima is in good accord with values obtained by 
independent methods. More remarkable even, as 
illustrating the agreement between two quite inde- 
pendent arguments, are the results deduced from ex- 
periments made on cis- and trans- compounds. Here 
the different distances between the chlorine atoms in 
the two forms as given by the structural formulae of 
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the organic chemist are faithfully reflected in the dis- 
tances calculated from the results of Prof. Debye’s 
experiments. If any one lesson may be drawn from 
his discourse, it is that the sciences cannot live in 
water-tight compartments, and that organic chem- 
istry in particular needs all the assistance that modern 
mathematics and physics can give. The address, de- 
livered in fluent and idiomatic English, was most 
happily balanced in its accoimt of theory and experi- 
ment, and will live long in the memories of those aaIio 
were privileged to attend it. 

At the annual meeting of the East African Section 
of the London Chamber of Commerce on Mar. 19, 
several matters of imiDortance were dealt with. A 
start has now been made with aerial surAmys in East 
Africa, a subject to which the Section has devoted 
much attention during the last year or two, and it is 
probably largely through its efforts that the survey 
of Rhodesia has been decided on, for AAffiich purpose 
Mr. Butler, chairman of the Aircraft Operating Co., 
left Heston on Mar. 20 in a large Gloster biplane 
of neAV type for the aerial survey of 63,000 sq. 
miles in Rhodesia. It is hojoed that other similar 
surveys will shortly be made in East ilfrica, for, as 
already pointed out in a memorandum which the 
Section submitted to the Council of the London 
Chamber of Commerce, such surveys are of the 
utmost value to a new and progressive country. They 
are much more comprehensive and rapid than those 
on land, and are especially useful in connexion with 
the mapping out of routes for new roads and railw^ays, 
of areas suitable for intensive development, forests, 
river courses, and much else. The cost of these 
surveys could be looked upon as capital charge, and 
could doubtless be met from loans either under the 
East African Guaranteed Loan Act of 1920, or under 
the Colonial Development Act. 

Road and rail construction in British East Africa 
is likely to demand close attention in the near future. 
The Council of the London Chamber has already 
adopted a recommendation from the Section that the 
Government should set up an Imperial Committee 
to study road transport in Central Africa (Rhodesia 
to the Sudan) and to make definite proposals for the 
construction and financing of a satisfactory road and 
bridge system. The Prime Minister promised to give 
the matter earnest consideration, and it Avas further 
considered at a special meeting last October when 
various technical experts were present. It is suggested 
that the vast areas in East Africa can only be opened 
up adequately by a carefully designed road system 
as an adjunct to the railway system ; and so far little 
attention has been given to roads ©specially in Kenya 
and Tanganyika. There have been sev^eral complaints 
as to the roads in Kenya of late, and the recent floods 
in Tanganyika have of course played liaAme Acith the 
road system in that country. According to the East 
African Standard, Mr. G. H. Moore, Director of Roads, 
etc., in Kenya, and also other authorities, are giAnng 
the matter very close attention, and the possibility 
of a loan for a large programme of road construction 
is under discussion. 
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At the general meeting of the Rubber Growers’ 
Association (Inc.) on April 11, the chairman, Mr. 
G. H. Masefield, gave the following figures regarding 
the use of rubber in recent years. The absorption 
of crude rubber during 1920 was 310,000 tons, of 
which the United States used 215,000 tons and the 
rest of the world 95,000 tons. By 1925, these three 
totals were 435,000, 315,000, and 120,000 tons 
respectively, while by 1929 the corresponding figures 
were 785,000, 470,000, and 315,000 tons. During the 
last nine years, he said, the world consumption has 
increased by 153 per cent ; the consumption of the 
United States by 119 per cent, and that of other 
countries by 232 per cent. The Association, the con- 
stituent companies of which control 1,812,000 acres 
planted or interplanted with rubber, takes an active 
part in the work of scientific research in Malaya, 
Ceylon, South India, and in the Netherland East 
Indies, and, said Mr. Masefield, “ There can be no 
question that research work will become an increas- 
ingly important factor in the future, and it will be 
to the scientists that we must look if we are to avoid 
and combat the dangers that are likely to threaten 
the industry when we face on the one hand huge areas 
of plantations run on scientific lines, and on the other 
an almost equal area of rubber planted haphazard in 
small holdings on which disease in many cases is likely 
to become completely out of hand 

It is announced that the Second International 
Congress of the History of Science and Technology 
is to be held in London in July 1931. These congresses 
take place biennially and are organised by Le Comite 
International d’Histoire des Sciences, which was 
founded at Oslo on Aug. 17, 1928, and the permanent 
secretary of which is Prof. Aldo Mieli. The aim of the 
Congress is to provide opportunity for intercourse 
and exchange of thought between all those who are 
interested in any aspect of the history of science and 
technology. The co-operation of the three inter- 
national societies which cover this field of learning, 
namely, the History of Science Society, the Newcomen 
Society for the Study of the History of Engineering 
and Technology, and Le Comite International des 
Sciences Historiques, has already been assured. A 
number of influential men of science are giving their 
support, and a council is now being formed to further 
the aims of the Congress. A programme is being 
arranged to cover a period of five days, during which 
scientific communications will be received, visits to 
places of historic interest will be made, and social 
gatherings will be held. The headquarters of the 
Congress is at the Science Museum, South Kensington, 
S.W.7 ; the honorary secretary is Mr. H. W. Dickin- 
son, from whom further particulars can be obtained. 

The establishment, on the recommendation of the 
U.S. National Academy of Sciences, of the new Woods 
Hole Oeeahographical Institution is of much interest 
and importance. Its purpose is to carry on and 
encourage the study of the sea in the broadest 
sense, and funds from the Rockefeller Foundation 
are available for the building and for a sufficient 
operating income. It is, like the Marine Bio- 
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logical Laboratoiy at Plymouth in Great Britain, an 
independent organisation, but similarly assured of 
informal association with other educational and re- 
search institutions through its trustees. The initial 
board includes many well-known names, with Dr. 
Henry R. Bigelow as director and Dr. Frank Lillie as. 
president. After careful consideration, Woods Hole- 
was chosen as the site of the new Institution, the- 
principal reasons being its proximity to the famous, 
marine biological laboratories and its . extremely 
favourable position with regard to the neighbouring: 
waters. Some of the most productive fisheries can 
be reached in a few hours, and the variety of condi- 
tions is imparalleled. It is planned to have a sea- 
going ship equipped for scientific investigations in all 
fields of oceanography, capable of extended voyages,, 
to be in commission throughout the year, and to have^ 
a resident staff for the laboratory. Plans are already 
in preparation, and it is hoped that the Institution 
will be ready to open by the summer of 1931. Mean- 
while, the trustees will announce the plans for re- 
search based on the general principle of offering 
opportunities to visitors from America or from other 
countries, esiDecially for work at sea, and for them to- 
co -operate with the staff in a general programme of 
oceanographical research, besides giving every facility 
to individual workers on shore. It is hoped also to- 
offer instruction to university students in oceano- 
graphical methods both at sea and in the laboratory ^ 
This institution will be a welcome addition to the* 
resources of oceanographical studies. 

The gorilla expedition, organised imder the joint- 
auspices of the Carnegie Institution of Washington and 
Yale University, which set out last Jmie for Central 
Africa, has completed its work, and a summary of re- 
sults has been issued by the Carnegie Institution. Div 
Harold C. Bingham and his wife reached the Belgian 
gorilla reservation in the Kivu region early in August 
and commenced work at the spot where Carl Akeley 
died in 1926. They were frequently in contact with 
various gorilla groups, following them as they fed their 
way along, carefully recoi’ding, for future study, ob- 
servations on the nests, the feeding habits, the social 
responses, the nomadic behaviour, and the individual 
traits of the animals. They took moving and still pic- 
tures whenever conditions favoured. The mount am 
gorilla of this region inhabits the slopes of volcanic peaks 
at an altitude of 8000 to 12,000 ft., and it is especi- 
ally in the bamboo belt of the dense forest and for a 
considerable distance above it, that the gorilla ranges 
in search of food. This consists mainly of the succu- 
lent ‘ suckers ’ sent up by the bamboo roots, and of a 
luxuriant ‘ wild celery ’ which attains a height of six 
to eight feet over extensive areas. 

Doubt has been expressed regarding the nesting 
habits of the mountain gorilla, some reports stating 
that nests are constructed in trees, while others allege 
that they are never built off the ground. Dr. and Mrs. 
Bingham undoubtedly found, in and below the bamboo 
belt, that tree nests were built, sometimes as high as 
fifty feet above ground, and they also found old nests 
of chimpanzees. The gorilla nests were very simple 
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a.ifairs, usually made by piilli'ng and breaking down the 
plants and vines which chanced to be at hand. They 
gave evidence of being occupied only for a single night 
during the perpetual wanderings of the gorilla bands. 
But the explorers are cautious about dogmatising con- 
cerning the position of the nests, and suggest that the 
varying physical conditions in the areas over which 
the gorillas range may lead to important differences in 
feeding and nesting habits. They think it probable 
that changes in climate, in seasons, in rainfall, in tem- 
perature, possibly also changes in air currents and the 
like, may affect the behaviour of the gorillas so that 
they exhibit significant environmental adaptations. 

Rugby School Natural History Society, as the Re- 
port for 1929 shows, has greatly increased its adherents 
by the introduction of popular lectures and exhibits of 
kinematograph films. On the other hand, the attend- 
ances at the specialised sections has fallen off and many 
of the reports of the secretaries show a very great lack 
of interest on the part of members in lectures and even 
open-air excursions. The contrast suggests that it may 
be mistaken policy to form highly specialised sections 
(there are twelve in the school) the efforts of which must 
appeal strongly to very few boys . Boys will have hobbies, 
and hobbies are to be encouraged, but the place of a 
school natural history society is not to intensify the 
notion of specialism and sectionalism, but to keej) in 
the forefront the idea of scientific unity, and to en- 
courage at the school stage the widest possible ac- 
quaintance with the various aspects of scientific truth. 

COMPABISONS may be instructive, and the Report of 
the Marlborough College Natural History Society for 
1929 has just been received. The Natural History 
Society here has also its sections, but there are five only, 
and the enthusiasm of the members is evident. Not 
only have the sections been well supplied with lectures, 
but the original records and observations in the or- 
nithological, entomological, and botanical groups cover 
many pages. More than half the Report (of 1 20 pages) 
contains excellent articles dealing mainly with local 
matters of scientific interest and including a list of 
the microlepidoptera of the district compiled from the 
Society’s records, a good list of 677 species. Rrom the 
miscellaneous notes we learn that the grey squirrel has 
made its appearance in the neighbourhood. 

In the course of a Lucknow University Extension 
lecture on Nov. 15, 1929, on the interpretation of the 
Raman effect, a copy of which has reached us, Mr. 
Satyendra Ray put forward a novel point of view. 
He looks on the Raman lines as related to an effect 
which he calls the Bhar effect — namely, that the 
position of a line in a spectrogram depends upon the 
intensity of the source, which is taken to prove that 
the velocity of light is not constant, but depends upon 
the amplitude, analogously with sound. In experi- 
ments on this effect made in 1925 by Mr. Ray using 
rhodamine solution to weaken the D-liues by absorp- 
tion and so vary the effective amplitude of the source, 
the D -lines shifted different amounts for different 
concentrations of the rhodamine solution, and for 
certain critical densities gave rise to a continuous band . 
This is taken to be cozmeeted with the Raman effect, 
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and particular attention is directed to the continuous 
spectrum often found in Raman spectra. Mr. Ray 
believes that a classical dynamical interpretation of 
the Raman effect can be made if it is recognised that 
the velocity of light is variable, that transformations 
of frequency are possible, and that combination tones 
are possible, whether differential or summational. 

The Ordnance Survey has tried the experiment of 
issuing certain sheets of the maps of Great Britain on a 
tough waterproof paper. This paper is not merely coated 
with a waterproof solution but is also impregnated 
after printing by a process which, it is claimed, renders 
it absolutely wateiproof and washable, and gives it a 
parcliment-like appearance. These claims appear to 
be Justified. The paper is unaffected by water and 
after crumpling can be ironed flat. Efforts to injure 
our review copy by any usage to which a map might 
probably be subjected in the field, failed to make any 
notable impression. The colour and legibility of the 
map are fully as good as the usual sheets. The map 
is not thicker than the paper edition mounted on linen. 
Undoubtedly this innovation should prove a blessing 
to those who need to use maps in the open in all 
weathers. The sheets at present available are the 
“ Tourist ” 1 inch sheet of the Middle Thames, several 
of the “Popular” 1 in. sheets, including some in the 
Midlands, Surrey, Kent, and Perthshire, and sheet 
No. 8 of the quarter-inch map of England and Wales. 
The prices are those of the ordinary edition linen 
mounted and cut into sections. 

An announcement of the highest importance to 
museums in Great Britain is made in the April number 
of the Museums Journal. The Trustees of the Car- 
negie United Kingdom Trust have already shown in 
the Report issued under their auspices their interest 
in the progress of the museum movement. As a 
sequel to that Report they have now announced a 
practical move to test its conclusions. This limited 
preliminary experiment is to be caiTiedout in collabora- 
tion with the Museums Association, is to cover the five 
years 1931-35, and is to involve an expenditure of 
£10,000. The money is to be allocated under a three- 
fold scheme. In the first place, £7000 is to be devoted, 
in grants of not more than £250 each, to public 
museum authorities -who are prepared to adopt some 
definite policy and to reoiganise their institutions on 
the lines recommended by Sir Henry Miers in his 1928 
Report to the Trustees. The grants are to be con- 
fined to towns with between 10,000 and 70,000 in- 
habitants, may be used for capital expenditure only, 
will not be available for building purposes, and will 
probably be offered on a £ for £ basis. 

A FURTHER move on the part of the Trustees of the 
Carnegie United Kingdom Trust is the offer of £3000 
for the training of curators ; but since the Museums 
Association is already negotiating with the national 
museums in London for an experimental school there, 
the Trustees will take no action until the result of this 
expeilment has been considered. In the third place, 
the Trustees, after their experience in connexion with 
the co-operative library service in rural areas, believe 
that some similar scheme might be the subject of a 
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useful experiment in the sphere of museums. They 
therefore propose, with the collahoration of the 
Museums Association, to explore this possibility. This 
broadly conceived experiment opens up wide prospects 
of benefit to the public through the agency of 
museums, and .we wish it. every success. 

Pkof. Niels Bohk, of Copenhagen, will deliver the 
Faraday Lecture of the Chemical Society on May 8, 
taking as his subject “ Chemistry and the Quantum 
Theory The lecture will be delivered at the 
Salters’ Hall, St. Swithin’s Lane,_E.C.4. 

The Faraday Medal of the Institution of Electrical 
Engineers will be presented to Sir Ernest Kutherford 
at the ordinary meeting of the Institution to be held 
on Thursday, May 1. The presentation wdll precede 
the twenty -first Kelvin Lecture, which will be 
delivered by Mr. R. H. Fowler on “ Some Recent 
Advances in the Electron Theory of Metals ”. 

The followdng appointments have been made at 
the Museum of Science and Industry, Chicago : Dr. 
Louis Ehrenfeld, of North-western University, to be 
curator of organic and industrial chemistry ; Mr. 
Herman R. Eberle, of the Michigan College of Mining 
and Technology, to be assistant curator of mining ; 
Mr. M. K. Hubbard, of the University of Chicago, to 
be research associate in geology and geophysics. 

Sib William Bragg, Fullerian professor of chem- 
istry in the Royal Institution and director of the 
Davy Faraday Research Laboratory, who has been 
awarded the Franklin Medal for his work on X-rays 
and crystal structure (Nature, Feb. 22, p. 286), will 
visit the United States shortly, when he will receive 
the Medal in the hall of the Franklin Institute, 
Philadelphia, on May 21 and deliver an address. 
Sir Wfilliam will also give lectures at Johns Hopkins 
LTniversity, Baltimore, at Columbia University, New 
York, and at Princeton University. 

Proe. M. Siegbahn, of the Physical Institution, 
Uppsala, referring to the article on the Nobel 
Foundation in Nature of Mar. 29, ■writes to say 
■ that W'hen Dr. Nobel was asked to send to the 
University of Uppsala some biographical details 
in connexion with the conferment upon him of 
the honorary degree of doctor of philosophy, 
he stated that he w^as a member of the Royal 
Institution of , London, and no mention was made 
of the Royal 6^2/* The quotation given in 
Nature was from Nobel’s “Life”, which was 
translated from the German work. We suggest that 
though Nobel wrote Institution in his note, this was 
inadvertently understood as Society w^hen rendered 
into German or in the English translation w’here the 
word wrongly appears. 

The following medal awards for 1929 and 1930 
have been made by the American Geographical 
Society ; Cullum Geographical Medal for 1929 : 
Dr. Hugh Robert Mill, formerly director of the 
British Rainfall Organization; Prof. Jean Brunhes, 
professor of human geography at the College de 
France, and author of “ La geographie humaine ”, 
and related works ; Prof. Alfred Hettner, professor 
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of geography in the University of Heidelberg, and 
founder and editor of the Geographische Zeitschrift ; 
and Prof. Jules de Schokalsky, professor of oceano- 
graphy in the Leningrad State University, and presi- 
dent of the Russian Geographical Society. Awards of 
the Cullum Geographical Medal, given from time to 
time to those “ who distinguish themselves by geo- 
graphical discoveries, or in the advancement of geo- 
graphical science ”, had not been made since 1925. 
Charles P, Daly Gold Medal for 1929 : Cav. Filippo De 
Filippi, secretary -general of the International Geo- 
graphical Union, who has done distinguished work in 
exploration ; and Prof. [Smile Felix Gautier, of the 
University of Algiers. The Charles P. Daly Gold 
Medal is awarded from time to time “ for valuable 
or distinguished geographical services or labours”. 
The last award was made in 1927. 

Fowl typhoid, an acute infectious disease of fowls, 
is the subject of a leaflet (No. 39) issued by the 
Ministry of Agriculture and Fisheries. The symptoms, 
diagiiosis, and spread of infection are described, and 
directions are given for eradication and prevention. 

The J ournal of the Cancer Research Committee of the 
University of Sydney for February (vol. 1, No. 4) 
contains an article by W. B. S. Bishop on the occur- 
rence and possible importance of the metallic elements 
in animal and plant tissues, A very useful summary 
of the subject is given, with a list of 143 references to 
the literature. 

A SECONB edition of “ A Summary of Facts regard- 
ing Malaria ”, by Sir Ronald Ross and Sir Malcolm 
Watson, has been issued (John Murray, Albemarle 
Street, W., 6d.). This pamphlet gives an excellent 
popular account of malaria, and the parasites and the 
fever, the mode of infection, and some facts eoneern- 
ing mosquitoes are briefly described. The final pages 
deal with prevention, personal and public, of the 
disease. 

The March issue of the Bulletin of Hygiene contains 
a review by Dr. J. D. Rolleston of recent literature 
on the tobacco problem, including the historical 
aspects and prevalence of the tobacco habit, experi- 
mental work in connexion with nicotine and other 
constituents of tobacco smoke, the nicotine content 
of cigars and cigarettes, with special reference to so- 
called ‘ denicotinised ’ tobacco products, the relation 
of tobacco to public health, and the pathological 
effects of tobacco, especially on the alimentary, 
cardio -vascular, and nervous systems. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned A geo- 
logist in the Geological Survey Office, Department 
of Industry and Commerce, Irish Free vState — The 
Secretary, Civil Service Commission, 45 Upper 
O’Connell Street, Dublin, G.8 (April 30). A full- 
time assistant teacher in the Engineering Depar’trnent 
and Jimior Technical School of the Harris Institute, 
:Preston-— Principal and Secretary,' Harris 'institute, 
Preston (May 2). An assistant clinical pathologist at 
the General Hospital, Birmingham— The House 
Governor, General Hospital, Birmingham (May 6). 
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A heaci of the Department of Mechanical Engineering, 
an assistant master in botany and chemistry, an 
assistant master in electrical engineering, and a 
teacher of workshop practice (electrical and motor 
engineering) at the Liverpool Central Municipal 
Technical School — The Director of Education, Educa- 
tion Offices, 14 Sir Thomas Street, Liverpool (May 7). 
An assistant in electrical engineering at the Ruther- 
ford Technical College, Newcastle-upon-Tyne — The 
Director of Education, Northumberland Road, New- 
castle-upon-Tyne (May 17). A full-time graduate 
assistant in the Department of Engineering of the 
Leicester College of Technology — The Registrar, 
College of Technology, Leicester (May 18). An 


assistant professor of chemistry in the University 
of Manitoba — The Secretary to the Board of Gover- 
nors, University of Manitoba, Winnipeg, Canada 
(June 1). A professor of physiology at Middlesex 
Hospital Medical School — The Academic Registrar, 
University of London, South Kensington, S.W.7 
(June 12). A development officer and a research 
manager mider the British Non-Ferrous Metals Re- 
search Association — The Director, British Non- 
Ferrous Metals Research Association, 71 Temple Row, 
Birmingham. A junior assistant under the Directorate 
of Explosives Research of the Research Department, 
Woolwich — The Chief Superintendent, Research De- 
partment, Woolwich, S.E.18. 


Our Astronomical Column. 


The Lowell Object.— x4 very remarkable orbit of 
this object has been computed by the Flagstaff 
astronomers, and distributed by telegram from Prof. 
Shapley {I.A.U. Circular, No.* 271). They find an 
ellipse with eccentricity, 0-909; semi-major axis, 217 
units ; perihelion distance, 19*64 units ; perihelion 
passage, 1900*5 ; longitude of perihelion, 12° 52' ; 
ascending node, 109° 21' ; inclination, 17° 21' ; mean 
daily motion, 1*112"; period, 3191 years; present 
distance from sun, 41*3 units. There is no doubt that 
the present distance and the node and inclination are 
near the truth, but the eccentricity is stated to be 
uncertain. If the above value is right, the object 
would have been of the twelfth magnitude when in 
perihelion, so that there ought to be little difficulty 
in finding images of it on old plates. It is advisable 
to make search in the first place on fairly recent 
plates, as the limits of error are much smaller ; the 
following short ephemerides have been prepared from 
these elements ; they are for 0 h. 

1928, li. A. N. Decl. 1929. R.A. W. Decl. 

Jati. 1. 9“ iis 21° 2S' Jan. 1. 15'n 8^ 21° 39' 

„ 17. 7 7 40 21 27 „ 3 7. 7 13 40 21 42 

Feb. 2. 7 6 15 21 30 Feb. 2. 7 12 16 21 46 

The uncertainty of these positions is much smaller 
than that of the elements, and should not exceed a few 
minutes of arc. All the observatories that search for 
minor planets are likely to have plates of the region. 
Rough ephemerides for earlier years can be formed 
from the annual differences shown above. 

Periodic Changes in the Solar Corona. — The con- 
nexion between the form of the corona and the phase 
of the sun’s general activity in the 11 -year period has 
long been known, with the natural result of a similar 
(though less marked) relation with the sun’s spotted 
area. Dr. W. J. S. Lockyer pointed out in 1903 that 
prominences were related much more closely than 
spots to the coronal form, and fully confirmed this 
result by a further research in 1922 in which the 
material was brought up to date. In a recent paper 
(Upsala Meddelanden, No. 46) Prof. Bergstrand 
reaches the same conclusion by an analysis of previ- 
ously published results of Ludendorff, in which the 
latter gives ‘ isophotes ’ (lines of equal luminosity in 
the corona) for different eclipses. Bergstrand gives 
a correction to these isophotes in the polar regions to 
allow for the superposition of streamers from equatorial 
or intermediate latitudes, and deduces a quantity, j?, 
giving the ratio of coronal luminosity in equatorial and 
polar regions at the same height above the solar 
surface. There is a slight correlation between p and 
sunspot numbers, but the variations in the former I 
follow much more closely those of prominences in the | 
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high latitude zone. Prof. Bergstrand is led to the 
“ irresistible impression that the strong development 
of the polar corona towards the epoch of simspot 
maximum is related to the simultaneous appearance 
I of prominences in the neighbourhood of the solar 
poles ”, thus strongly supporting the work of Lockyer 
mentioned above. 

Radial Velocities of 741 Stars. — A valuable addition 
to our knowledge of stellar radial velocities appears 
in the Astrophysical Journal, vol. 70, p. 207, in which 
results are given for 741 stars measured at the Mount 
Wilson Observatory by Messrs. Adams, Joy, Sanford, 
and Stromberg. The 60-inch and 100 -inch reflectors 
were used, with one-prism spectrographs giving dis- 
persions ranging from 37 A. to 76 A. per mm. in the 
neighbomhood of Hy. The majority of the stars are 
of spectral types F to M, but some (91) of types 0, 
B, and A are also included. Their visual magnitudes 
range from 3*0 to 10*8, most of the fainter stars being 
dwarfs with large proper motions which show (as 
might be expected) a considerable proportion of large 
•radial velocities. An interesting feature of the results 
is the almost complete absence of large positive 
velocities from R.A. 15^^ to 2^ in the nor-bhern hemi- 
sphere, thus illustrating the asymmetry of stellar 
motions previously noted by Stromberg. This list 
brings the number of radial velocities determined by 
the two large Mount Wilson reflectors up to a total 
of 1754. 

Handbook of Cracow Observatory for 1930. — This 
is the eighth issue of this useful annual handbook, 
which is edited by Prof. Banachiewicz. The greater 
part of it is occupied with ephemerides of variable 
stars, both long-period and eclipsing. Then follow 
tables of obliquity of ecliptic, precession, selerio- 
graphical co-ordinates, and predictions for 1930 of 
occultations of stars by the moon, for five observa- 
tories in Poland. It is suggested that the seleno- 
graphical co-ordinates may be used to find the regions 
of the moon at which occultations occur, and then 
apply corrections for the altitudes of these regions. 
This is a refinement that will doubtless become 
general in the future ; there is not the same need for 
it in meridian observations of the moon, as a long arc 
of the limb is visible, and the eye can make an 
estimate of the mean position of the limb, which is 
certainly more accurate than observing an outlying 
mountain. But in all the most accurate observations 
of occultations the limb is dark, and these irregularities 
are invisible. The headings and explanations of the 
tables (except those relating to the details of occulta- 
tions in Poland) are given both in Polish and in 
flexible Latin, the latter being easy to read. 
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Research Items. 


Australian Petroglyphs. — The discovery of aniunber 
of petroglyphs, believed to be new, by Mr. B. E. 
Hornshaw is recorded in the Victorian Naturalist for 
February. Mr. Hornshaw has spent some twenty 
years searching for art relics of the aborigines and has 
found many examples previously unknown. Those 
which he now describes are situated in Kuring-gai 
Chase, between Cowan Creek and Pittwater, about 
35 miles from Sydney. Among them — all being 
engraved with the exception of a number of hands 
stencilled in red in a rock-shelter- — was a large carving 
deeply cut and about 9 ft. in height, such as the author 
had not seen before in all his t’wenty years’ experience. 
The upper part of the figure is shaped like the head 
and bill of a platypus. The arms are outstretched, 
showing a large boomerang in one hand, while the 
other points to a female. The conjecture is made that 
it represents the totem deity of the Kuring tribe. 
The female figure has her arms upstretehed, with a 
circle attached to the left leg. It is suggested that 
the site may have been used as a bora ground for the 
initiation, of young men into the tribe. 

Egyptian Chronology. — In Ancient Egypt, 1929, 
pt. 2, Sir Flinders Petrie reopens the discussion of 
Egyptian chronology in the light of fresh evidence 
obtained from last season’s excavations in Palestine 
at Beth-pelet. A long series of scarabs has been 
foimd which belongs to a large part — nearly the whole 
— of the Hyksos period. From these it is now possible 
to deal with this age on a monumental basis. Pro- 
visionally, the groups of scarabs have been classified 
in a succession of styles lettered from A to W. In 
A and B the resemblance to good Egyptian work is 
very close ; soon follow, in C and D figures, decom- 
posed signs and the late Hyksos type of a name be- 
tween vertical lines ; and so forth to a final stage 
showing twists and side lines derived from decom- 
posed neter signs. Amid these changes down to the 
middle of the series are often various types which can 
be dated to knovm kings. So close is the comparison, 
that it is hard to believe that these types, decaying 
in the thirteenth Dynasty, were revived at a later 
date. Indeed, the twelfth and thirteenth fashions had 
been so closely followed in the different types, that it 
is impossible to regard the Hyksos forms as belonging 
to a much later series. This constitutes a strong case 
for the Hyksos age being contemporary with these 
two dynasties. Turning to the literary record, if the 
lists of Manetho be used, it must be by placing the 
fifteenth and sixteenth Dynasties side by side with 
the thirteenth and fourteenth ; Salatis, the first of the 
six great kings, probably entered the Delta at about 
the close of the reign of Amenemhat IV. The Hyksos 
may have gradually occupied the Delta from the 
thirteenth to the fifteenth Dynasties and the whole of 
it up to Memphis by about the time of the twenty- 
first king. The recorded periods would then adjust 
themselves to show the thirteenth Dynasty ending in 
1922 and the fourteenth at 1738, the seventeenth 
extending from 1738 to 1587. 

British Bird Ringing. — The British Birds marking 
scheme has been by far the most thorough of British 
ringing agencies, and with the conclusion of 1929, 
when the record was reached with 25,243 individuals 
marked, a grand total of 258,791 has been accounted 
for during the twenty-one years of the scheme. In 
his summary of the year’s work, H. F. Withei'by 
mentions some interesting records — a ring-ouzel ringed 
in Dumfriesshire recovered in Algeria, a Cumberland 
teal in the Gulf of Archangel, a Kinross wigeoh two 
years later near Novgorod, Russia, end so on (British 
Birds, March, p. 25S i 1930). On the whole, the 
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striking feature of the list with which he concludes 
his paper is the very small number of recoveries of 
ringed birds. Most exceptionally, as in the case of 
the merlin, as many as 20 per cent have been seen 
again, but the general run of recoveries is 2-4 per cent 
and often the recoveries are negligible. The low 
recoveries often affect unlooked-for species. Of 413 
grey wagtails ringed between 1909 and 1928 only one 
has been recovered, and only one wood -warbler out 
of 813 ringed, one sedge-warbler out of 647, and not 
a single garden -warbler out of 660. Of the common 
wren 2856 have been ringed in the same period and 
only 8 have turned up again. The figures suggest 
that now certain birds might well be struck off the 
list, since they are unlikely to yield scientific data 
of value and they themselves cannot come scatheless 
out of the process. 

Chinese Amphibia. — A useful check list of Chinese 
amphibia with notes on geographical distribution has 
been compiled by N. Gist Gee and Alice M. Boring 
(Bull. Pekin Soc. Nat. Hist., voh 4, pt. 2, p. 15 ; 
jDecember 1929). The list records 131 species, in- 
cluding one Apoda, 15 Caudata, and 115 Salientia. 
An analysis of the ranges of the species shows that the 
amphibian f aima may be divided into a north China 
group with paiasarctic affinities, and a south China 
group with Indo-Malaysian affinities. Although there 
are only four genera peculiar to China, there are 
84 endemic species, 53 being localised in mountain 
ranges, 13 on islands, and 12 in the northern mainland 
section. There seem to be three mountain centres 
of species formation, Szechuan, Yunnan, and Fukien, 
and the situation of these areas means that most of 
the endemic species are in the south central region. 
Both because of this and because the Indo-Malaysian 
amphibian fauna is richer than the pal^earetic, the 
amphibian fauna of south China is much more 
abundant than that of north China, but the wide 
range of the species in the latter area suggests that 
many problems of specific and subspecific forms may 
I still have to be dealt with there. 

Value of Field Studies in Zoology. — Dr. S. L. Hora 
chose as the topic for his presidential address to the 
Section of Zoology of the Seventeenth Indian Science 
Congress at Allahabad in 1930, “ The Value of Field 
Observations in the Study of Organic Evolution ’ ’ 
(Calcutta, Asiatic Society of Bengal, 1930). This is 
a subject at which the author has worked for a number 
of years and to which he has obviously given much 
thought. The aspect of field work chosen to illustrate 
the address is the structural modifications undergone 
by the fauna of torrential streams to meet the 
strenuous demands of the environment, and in par- 
ticular those exhibited by the fishes. The genus 
Nemachilus provides interesting parallel series of 
modifications of the ‘ air-bladder ’ in correlation with 
diverse habitat preferences in swift streams and still 
lakes in different river systems. The author puts 
forward a well-timed plea against the enthusiasm of 
those who advocate experimental zoology as the 
solution of all problems, and claims with Kerr that 
“ evolution is a philosophy of wild Nature 

New Species of Amceba with a Stigma.— A. Pascher 
(Biol. Zentralbl., Bd. 50, Heft. 1, 1930) describes 
Amoeba stigmatica, a relatively small species 0*03 to 
0’05 mm. in diameter, wdth two contractile vacuoles, 
zoochlorellse and a large, grooved, bright-red stigma. 
The nucleus has a granular karyosome of moderate 
size. No flagellate stage was seeii, nor was division of 
the active ammba or holozoic feeding observed. The 
reserves in the cytoplasm are fat and oil droplets. 
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EiKA-stcMj <‘xarn]'!les had a fii'in, light yellow envelope 
surrounding the contracted protoplast, the zoo- 
(diloreilic and the stigma. From one cyst issued a 
single anio'ba, Init in a,nother, division occurred and 
two aniod)a^ issiied. Tliis ammba is markedly photo- 
tactic probably due to the presence of the stigma, but 
ti»e symlhotic algie rna>’ also be a factor. This amoeba 
is to be regarded as a. descendant of a chromatophore- 
bearing flagellate. The grooved type of stigma is 
found in only two groups of flagellates, the Euglenidse 
and the Dinoflagellates, and the author considers the 
former the more probable line of origin. This new 
ainmba affords further evidence in support of the 
origin of the Rliizopoda from the Flageiiata. 

Marine Mollusca off the West Coast of Ireland, — 
The Fisheries Branch of the Irish Department of 
Agriculture has done much dredging off the west 
coast of Ireland since 1900, and an account by Anne 
L. Massy of the mollusca procured — -exclusive of the 
Cephalopoda, Amphineura, Nudibranchia, Pteropoda 
and Heteropoda — has now been published {Proc. 
R, Irish Acad., vol. 3, Sect. B, No. 13). The area 
dealt with lies between 49° N. lat. and 56° N. lat., 
and between the 50 fathom and 1500 fathom lines, 
exclusive of the area to the east of the Fastnet Light. 
Since the Porcupine expedition of 1869, dredging has 
taken place from time to time in different parts of the 
area, and to make the present paper more complete 
all records from these earlier researches have been 
included. In all, 313 species are enumerated, mainly 
under the nomenclature of the Conchological Society’s 
‘ List ’ of 1929. Under each species are given the 
occurrences at fisheries branch stations, previous 
records, distribution in sj^ace, vertical range, and 
fossil records ; whilst a bibliographical list of refer- 
ences, particulars of stations, and index of genera 
conclude the paper, which thus forms a most valuable 
contribution to a knowledge of the molluscan fauna 
of the seas off the British Isles. 

Transplanting Cereals, — For several years past 
extravagant claims have been made of large increases 
in yield resulting from the transplantation of cereals. 
Landtechnik (quoted in Jour. Min. Agnc., March 
1930) gives the results of records of German experi- 
ments obtained by the Reichskuratorium fiir Technik 
in der Landwirtschaft. In 146 experiments observed 
in 1929, the spacing varied from 20 cm. x 20 cm. to 
35 cm. X 35 cm., tillering in ail cases being extraordin- 
arily good. The transplanted plots were 8-14 days 
later in ripening than those drilled in the usual way, 
and as the former also suffered from the dry period 
of the year, the yields may have been unfavourably 
affected thereby. Only 32*4 per cent of the trans- 
planted i>lots gave higher yields than the drilled plots, 
whereas 67-6 per cent showed lower yields. The 
yield increases were between 0 and 69*2 per cent, less 
than half of the increases being greater than 30 per 
cent. In no single instance was 100 per cent increase 
recorded. It is considered that the value of the trans- 
planting of cereals must be regarded as negative from 
the point of view of practical agriculture. Neverthe- 
less, in view of the fact that increases of about 50 per 
cent were obtained in certain properly controlled 
experiments, it is desirable that the investigations 
should be continued in order to determine the con- 
ditions of growth under which these yield increases 
occur, and this work is being carried on by the 
Landwirtschaftliche Hoehsehule, Berlin. 

Rainfalls Acconipanying Volcanic Explosions. — -In 
the literature on volcanic explosions, there are 
numerous references to mud flows, and landslides that 
have their cause in heavy rainfalls, the alleged source 
of which is in condensed steam. In the Am. Jour. 
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Sci. for February 1930, R. H. Finch examines 
! critically the evidence bearing on the source of such 
rainfalls, the records of the 1924 explosion of Kilauea 
supplying most of the data for the discussion. Rain- 
fails do not accompany all volcanic expiosions and 
the heaviest rains reported at Mt. Pelee and Vesuvius 
did not immediately follow the maximum of activity. 
On the other hand, the available records show good 
correlation between obser^^ed relative humidity arid 
rainfall. It is concluded that, while light rains may 
well have had part of their source in condensed steam, 
the main source must be the moisture of the sur- 
rounding air. 

Recent Spectroscopic Researches.— The issue of 
the Zeitschrift fur Physik for Feb. 10 (vol. 60, Nos. 

1 and 2), which is devoted to publications from tho 
University of Bonn, contains a number of important 
papers dealing with several branches of spectroscopy. 
Extreme infra-red work is represented by contribu- 
tions from E. Riitten and T. Dreisch on absorption 
by thin sheets of metal and other substances. P. 
Lueg gives an account of improved methods for 
photography in the near infra-red, and he and Miss 
J. Querbach describe some spectra obtained in part 
with the aid of the new technique. Contributions 
to the measurement of standards of wave-lengths are 
made by P. H. Brodersen and H. Pressentin. Other 
papers are by Prof. Mecke and R. M. Badger, on the 
atmospheric absorption band of oxygen at 7600 A. ; 
by W. Scheib, on the band spectrum of boron mon- 
oxide, which has been measured and analysed ; and 
by W. Kerris, on the spark spectrum of iodine. The 
whole forms a notable addition to the literature of 
spectroscopy, and has evidently been largely inspired 
by Prof. Konen and Prof. Mecke. 

Tests of Tool Steels. — In order to provide informa- 
tion as to the behaviour of tool steels when used as 
in average workshop practice, an extensive series of 
tests has been carried out at the U.S. Bureau of 
Standards at Washington by Messrs, H. J. French 
and T. G. Digges, who give an account of their results 
in the first 70 pages of the December issue of the 
Bureau’s Journal of Research. Their method consists 
in setting two tools at equal depths in the same tool 
holder and noting when the following tool begiius to 
cut on accoimt of the wear of the leader, and they 
investigate the effects of tool form, depth of cut, feed, 
cutting speed, lubrication, composition of the steel 
and its heat treatment on the life of the tool. They 
find that the life is inversely proportional to the tenth 
or twelfth power of the cutting speed, is not much 
influenced by the lubricant, while of twelve elements 
added to chromium-tungsten-vanadium steel, only 
one, nickel, produced decidedly beneficial results on 
the life ; copper had a slight, tin a greater, and arsenic 
and antimony decided, adverse effect. 

Automatic Thermostat.— An automatic temperature 
control apparatus for experimental chambers heated 
by alternating electric currents, which claims to 
regulate to 1/100° C., has been introduced by Messrs. 
Baily, Grundy, and Barrett of Cambridge. A thermo- 
meter in the chamber has an adjustable platinum 
wire above the mercury with which the mercury on 
rising makes contact and so applies to the grid of a 
valve a suitai-ble potential. The anode current pro- 
duced operates the main contact in the heating 
circuit, which may take a current of 10 amperes. 
The filament, grid, and anode potentials are supplied 
by a small transformer on the alternating mains, and 
the power used is about 0*6 unit per day. 

Electrical Applications in Motor - Cars.— In the 
Journal of the Institution of Electrical Engineers iot 
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January, an interesting account is given by Prof, 
Parker Smith of the progressive development of 
electrical applications to motor-cars. In the early 
days, any electrical accessories were added after 
purchase. At the present time, they form an integral 
part of the equipment and are built into the chassis 
by the manufacturer. Electric ignition, which is now 
univensally adopted, was the earliest application. 
Electric lighting also has gradually displaced the one- 
time popular and originally more powerful acetylene 
lamp.' Batteries being introduced, a charging dynamo 
became a necessity. This was followed by the starting 
motor now almost universally used on private cars and 
widely adopted on commercial vehicles. The later in- 
troduction of other electrical devices such as electric 
horns, windscreen wipers, fuel pumps, and signalling 
devices was both simple and natural. The author 
points out that, almost without exception, every 
piece of electric equipment for automobiles had to 
be developed against strong competition from non- 
electrical alternatives. The stage of development 
seems now to be passing, and signs of standardisation, 
with the consequent cheapening of the products, are 
making their appearance. British manufacturers, 
backed by the British Engineering Standards Associa- 
tion, are making determined attempts to ensure 
interchangeability of parts wherever possible. Since 
the beginning of the War, the modern magneto has 
been immensely improved and dual ignition is 
generally regarded as unnecessary. Perhaps the 
question of ‘ glare ’ is the problem that has not yet 
been satisfactorily solved. 

Rauschelbach Current Meter.— -Particulars have 
reached us of a new electric current meter (Dr. 
Rauschelbach’s design) manufactured by the Askaiiia- 
Werke A.G. of Berlin -Friedenau, which is intended 
for use in determining tlie direction and velocity of 
tidal, coastal, and marine currents by means of ob- 
servations from a vessel riding at anchor. It is 
claimed that accuracy of direction can be obtained 
within limits of 3° and velocities within a range of 
0*05 to 3 mm. The appliance consists of a frame 
with suspension cables, supporting the meter with its 
switchgear, spindle, current vane, propeller, contact 
box, loading weights, etc. The meter is secured 
within the frame and rotates freely on the vertical 
spindle, to which are attached a multi-bladed pro- 
peller and a controlling vane of the usual type. The 
revolutions of the propeller are transmitted by worm 
gear to a contact disc in the contact box, and thence 
to the recording instrument which is kept on board. 
The recorder is provided with fourteen pens, having 
fourteen corresponding electro -magnets to actuate 
them each time the resi^eetive circuits are closed. 
The first of these pens traces a time record on the 
chart,, the second records the number of revolutions 
of the propeller, and the remaining twelve serve to 
show the direction of the current. Testimony is 
adduced from the Konigsberg Water Board to the 
effect that the meter has been satisfactorily employed 
for a year in the harbour of Pillaix and adjacent 
waters. Several instruments are also stated to have 
been in service during the summer of 1928 on the 
low^er Elbe and outer Ems. 

Odoration of Town Gas. — The possibility of making 
illuminating gas more powerfully odorous with the 
object of preventing poisoning through leakage is 
attracting attention, and a pamphlet on the subject 
has been published as Mo. 6 of tYiQ Ahhandlungen aus- 
dem Gesmntgebiete der Hygiene, edited by Dr. R. 
Grassb erger of the University of Vienna. A large 
number of experiments made with various substances 
of sufiieient volatility and powerfully odorous showed 
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that the liquid hydrocarbons separating from com- 
pressed oil gas and the light oil pre-distillates of gas 
w^orks w^ere most suitable. So long as it is impossible 
to transform the carbon monoxide of the gas into 
methane, it is suggested that the gas should be im- 
pregnated with the vapours of these materials. 

The Glass Electrode. — The use of the glass electrode 
in potentiornetric measurements is extending, and in 
this connexion the existence of a permanent potential 
difference across the glass film is of importance. This 
disturbing effect has been investigated by Macinnes 
and Dole, who have studied its relation to the com- 
position of the glass. The January number of the 
Journal of the American Chemical Society contains a 
paper by these authors in which previous work is 
briefly mentioned and in which further experiments 
are described. The most suitable type of com- 
mercial glass was found to have the composition 
SiOg 72, MagO 22, and CaO 6. The, potential at the 
surface of this glass changed qiiantitativelj^ with the 
hydrogen ion activity up to pH values of 9*5, though 
this limit w^as lowered in strong salt solutions, Since 
the glass electrode is used in biological work, it is 
essential that these anomalies should be knowm. 

Molecular Weight of Casein. — In view of the dis- 
cordant results given for the molecular w^eight of 
casein, a new determination by vSvedberg, L. M. 
Carpenter, and D. C. Carpenter by the ultra-centrifnge 
method, and described in the J anuary number of the 
Journal of the American Che^nical Society ^ is of con- 
siderable importance. Casein prepared by the Ham- 
marsten method was found, in pH 6 -8 bufier solution, 
to consist of a mixture of protein molecules of different 
weight. An alcohol soluble casein was prepared from 
Hammarsten casein and was found to be homogene- 
ous and probably a pure chemical individual. The 
molecular weight was 375,000 ± 11,000. The mole- 
cule was not spherical and deviated from the spherical 
shape by about the same amount as found for several 
other proteins. The same journal also contains a 
paper by Svedberg and Sjogren on the molecular 
weights of two vegetable proteins, amandin and 
excelsin, determined by the centrifuge method. 
These were found to be 208,000 ± 5000 and 212,000 ± 
5000 at various pH values. Both molecules are 
spherical with radii of 3-94 mp and 3*96 m/t, re- 
spectively. 

Test of Low Temperature Carbonisation Plant. — 
The Director of Fuel Research has tested, in accord- 
ance with the scheme in vogue, the Turner plant for 
the low temperature carbonisation of coal, erected at 
the Comae Oil Co., Ltd., Coalburn, Lanarkshire- In 
this retort the coal is heated internally by steam 
superheated to nearly 600°. Penetration of the charge 
by steam and heat is ensured by frequent and sudden 
alternations of pressure on the retort. To achieve this, 
the retort is made practically gas tight with an 
ingenious system of valves, automatically controlled, 
which is claimed to be an essential feature of the 
installation. A Scotch coal of feeble caking properties 
was carbonised in the test, lasting nearly 5 days, 
without serious difficulty. The yields per ton were ; 
Coke 12*2 cwt., tar 19*2 gal,, spirit from gas 1‘7 gal., 
gas 2400 cub. ft. of calorific value 790 B.T.U./cub. ft. 
The coke was readily ignited and suitable for use in 
normal domestic grates although not entirely smoke- 
less. It is not clear how much would be saleable for 
this purpose. Fuel would be consumed in producing 
and superheating the large quantity of steam required - 
This, after condensation, yields much liquor (464 gal./ 
ton) probably of a character not welcomed by sewage 
and river authorities. 
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Frank Buckland 

riillE first course of public lectures on fishery subjects 
under the Buckland. Foundation was given on 
Feb. 24, 25, and 27 at Grimsby, and on Mar. 24, 25, 
and 26 ' at Hull, by Prof. W. Garstang, of the Uni- 
versity of Leeds, who holds the appointment of 
Buckland professor for 1930. Prominent members 
of tlie fishing industry presided over the six meetings, 
iiKiluding Sir George Moody, Councillor A. Bannister, 
and Mr. 'G. L. Alward in Grimsby, and Mr. A. Cargill, 
Mr. Percy Ross, and Lieut. -Colonel Hudson in Hull. 

Prof. Garstang devoted his first lecture to a sketch 
of Frank Biickland’s interesting personality, parentage, 
and career, and his remaining lectures to the bearings 
of modern scientific work on the problem of ‘ farming 
the sea b a dream which Buckland cherished and on 
which his pen was busy up to a few days before his 
death. The lectures will shortly be published by the 
Trustees of the Buckland Foundation, 43 Parliament 
Street, London, S.W. 1. In the meantime, the follow- 
ing abstract will indicate the ground covered. 

Rather more than a hundred, years have fled since 
Frank Buckland’s birth (1826) and nearly fifty since 
Ms death (1880). His father was the celebrated Dr. 
William Buckland, Dean of Westminster, formerly 
Canon of Christ Church, and the first professor of 
geology in Oxford ; his mother had artistic gifts as 
well as a great interest in natural history. In the 
sixties and seventies of the last century, Frank Buck- 
land was in the height of his powers, and was tireless 
in pressing upon his countrymen the importance of 
fisheries to the national welfare and the need of 
fuller knowledge bearing upon them. His death at 
the untimely age of fifty -four years was entirely 
due to the desperate exertions he made in Januaiy 
1878 to fulfil a late but urgent request of the New 
Zealand Government for an additional consignment 
of salmon ova. He succeeded, but never recovered from 
the effects of the prolonged exposure to icy water and 
driving sno'wstornis which he endured on this occasion. 

At his death, Buckland left to the nation his Museum 
of Fish Culture (now at South Kensington) and a 
reversionary sum of £5000 wdth which to endow a 
professorship of economic fish culture. By this term, 
as shown by numerous passages in his later writings, 
Frank Buckland meant something much wider than 
fish-hatching, for which he had an early enthusiasm, 
and meant all knowledge bearing on the practice, 
maintenance, and advancement of the fisheries. By 
endowing these lectures he provided a means, never 
more needed than at the present time, by which addi- 
tions to knowledge, however acquired, might be sifted, 
put together, and brought forward for the consideration 
of the fishing industry and the general public. 

An atmosphere of natural history surrounded Frank 
Buckland from his cradle, and was continued dming 
his school life at Winchester. After graduating at 
Oxford, and undergoing a surgeon’s training at St. 
George’s Hospital, he took up a surgical commission, 
like his greater contemporary, Thomas Henry Huxley, 
but in. the 2nd Life Guards, instead of in the Navy. 
His chief interests, however, continued to lie in the 
behaviour of animals, whether kept as pets in the 
Deanery of Westminster or as inmates of zoological 
gardens, menageries, shows, and aquaria, or at large 
in duck pond and trout stream. He set out with a 
great admiration for John Hunter, and aspired to 
emulate him in the creation of a science of comparative 
physiology ; but he lacked true scientific method, 
and, his pen rumiing away with him, his writings soon 
lost all trace of such an aim, and assumed a very 
diversified character, in which the racy and humorous 
elements tended more and more to preponderate. 
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and Fish Culture. 

The loss of both his distinguished parents, for whom 
he had a deep veneration as well as affection, and the 
writing of his father’s “ Li.fe ” in 1858, brought to an 
end this phase in Buckland ’s career, as represented 
by his “ Curiosities of Natural History”, and he sought 
opportunities of turning natural history into more 
practical channels. He took up acclimatisation, then 
fish -hatching (1861), resigned his surgeoncy (1863), 
started Land and Water (1866), and in 1867 was , ap- 
pointed an inspector of fisheries, after which date lie 
devoted practically all his time ancl energy to fishery 
duties and problems. 

The tasks which fell to the salmon inspectors of 
those days were thoroughly congenial to him, and his 
efforts to clear the rivers of numerous obstacles to 
salmon migration were remarkably successful, his 
earnestness and imperturbable good humour being 
great assets in negotiations with millers and land- 
owners. His ‘ practical natural history ’ was re- 
warded by a gratifying increase in the yield of salmon 
fisheries in almost every river in which his recom- 
mendations were adopted. 

Buckland’s career was cut short too soon for him 
to mature his views on the more complex problems of 
the sea fisheries, but the idea of ‘ farming ’ the waters, 
as agriculturists farm the land, took early hold of his 
practical imagination. In the last words he wrote 
on fishery matters, only two days before his death, he 
referred to the North Sea as a potential “ Great Fish 
Farm”, which only awaited more knowledge before it, 
too, like the rivers, could be brought under conditions 
of ‘ cultivation’, as opposed to those of mere exploita- 
tion. So far, it must be admitted it is a farm in 
which Nature has done all the sowing and man only 
the reaping. 

In the immense progress of marine science since 
Buckland’s time, however, the conditions for a possible 
farming of the sea have become much clearer, as well 
as the limits set by natural factors. Chief of these is 
the demonstration of the limiting factors to the annual 
crop of plant life in the sea, on which the stocks of 
fish ultimately depend. In the elucidation of these 
difficult and highly technical questions, the staffs of 
the marine laboratories at Plymouth and Millport 
have played a very distinguished part. 

The invisible floating pastures of green diatoms 
depend, like other plants, on sunlight and ‘ manurial 
salts ’ (nitrates and iffiosphates), and both factors are 
subject to great annual and seasonal variations. The 
outburst of diatoms in the spring may be exceptionally 
early or exceptionally late, thus hastening or retarding 
the development of the floating animal life (plankton), 
on which all larval, and some adult, Ashes depend for 
their existence. As the different species of fish have 
their special breeding seasons, these accelerations 
and retardations of the plankton may correspond 
with, or fail to overlap, the seasons when the fry 
of particular fish are being hatched and are seeking 
food. Moreover, there is a natural ‘ disharmony ’ 
between the tendency of diatoms to float and multiply 
in the illuminated upper waters, and the downward 
gravitation of the main sources of manurial salts. 
Gales and temperature changes mix up the various 
w'ater layers in winter, so that the year starts with an 
even distribution of the nitrates in the sea from top 
to bottom ; but the spring outburst of diatoms quickly 
uses up the nutritive salts in the upper layers, and 
unless there are timely summer gales to bring up 
fresh supplies from the bottom, the diatom pastures 
rapidly dwindle, in spite of the increasing power of the 
solar rays. 

Thus arise good and bad years for the replenishment 
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of the stocks of fish, and, unless and until man 
devises the means of regularising the supply of nutrient 
salts in the surface waters, these natural fluctuations 
are inevitable and uncontrollable. Who can disperse 
the clouds below the sun, or modify the incidence of 
summer storms ? 

Science is not quite helpless even under these con- 
ditions, for, as the age of individual fishes can now be 
determined, the effects of good and bad years, when 
the data are adequate, can be traced to their causes, 
and can be followed in the actual stocks of fish through 
considerable cycles of years. It is thus becoming 
possible to predict from the age-comj^osition of a stock 
of herring, haddock, etc., in a given year and its pre- 
decessors, what it is likely to be in the ensuing season. 
In this way Mr. Hodgson, of the Lowestoft Laboratory 
of the Ministry of Fisheries, last September made a re- 
markably close forecast of the autumn herring fishery, 
and leaders of the industry have already expressed 
their appreciation of the commercial value of such 
forecasts. To be forewarned is to be forearmed, and 
may mean the annual saving of many thousands of 
pounds in an industry which requires large antici- 
patory provision of apjjaratus, stores, and per- 
sonnel. 

From the point of view of farming the sea, the 
magnitude of modern fishery operations is a fact of 
cardinal importance, since the collective power of the 
fishing fleets is no longer negligible in comparison 
with the blind forces of Nature. It was formerly 
thought that this power was merely destructive ; but 
the problem is one of dynamics, not statics, and the 
destruction entailed by fishing is now known to be 
balanced by an increased rate of production. It is 
the quality rather than the quantity of fish that is 
changed by it. Like the destructiveness of Nature, 
that of the fishing fleets operates as a selective agency, 
and is creative of new conditions, some of which are 
manifestly beneficial. It is possible that the hosts 
of herring have been actually increased in eonsec|uence 
of the elimination by trawlers of the large haddocks 
which feed upon their spawn. It is certain that the 
removal of old plaice favours the survival and growth 
of the jmung, the precise nature of the result depending 
also on a further factor, the greater or less amount of 


local reproduction. In the Cattegat and Baltic, 
where reproduction is limited, the effect of intense 
fishing is seen in a great increase in the growth, -rate, 
coupled with a reduction in numbers, thus raising the 
average size. A race of small, slow-growing and 
worthless fish has been, converted into one of large, 
quick -gro wring and valuable fish, but it is feared that 
the rate of reproduction is insufficient to meet the 
steady reduction in numbers. 

On the other hand, in the North Sea, with a high 
rate of reproduction, the effect of intense trawling 
is to increase the survival of the young and their 
emigration offshore, so that the increase of their 
growth-rate is checked at a certain level by additional 
numbers. The increase of small fish in the catches, 
formerly regarded as evidence of ‘ over-fishing is 
really the greatest safeguard against it, for it means 
that, however intense the fishing, the gaps are im- 
mediately filled from inexhaustible reserves. 

If these arguments are soundly based — and the 
recent experience of post- War changes overwhelm- 
ingly supports them — the North Sea problem is re- 
duced to the question of how to increase the average 
size of the fish without reducing the intensity of fishing. 
So far as the plaice is concerned, the answer is already 
available. 

One of the first results of scientific investigation of 
the North Sea was to show that the Dogger Bank, 
with an area as large as Wales, lies outside the track 
of normal plaice migration, and yet possesses enormous 
reserves of the favourite food of this fish. The one 
unimpeachable method of raising the size of plaice 
in the North Sea is to utilise this great reserve for 
the purpose, and to transplant every year some 
millions of the small overcrowded and slow-growing 
fish from the coastal banks to this great feeding ground, 
on which it has been shown repeatedly that the plaice 
transplanted grow three, four, and even six times as 
rapidly as on their natives shores. 

Science is useless without enterprise. Great Britain 
looks to the traditional enterprise of the great Humber 
fishing ports to take up this matter as a commercial 
proposition. Let Grimsby and Hull take the first 
step towards cultivating the ‘ Great Fish Farm ’ wdiich 
lies at their very door. 


Opening of the Forest Research Institute at Dehra Dun, India. 


^HE February issue of the Indian Forester is a 
-I- commemoration number devoted to a detailed 
account of the opening of the new buildings of the 
Forest Besearch Institute at Dehra Dim, India. A 
brief announcement of this event has already appeared 
in Natube (Nov. 16 and 30, 1929). 

The new main building was opened by the Viceroy 
on Nov. 7, 1929. Perhaps the most important part 
of Lord Irwin’s speech was his allusion to the woi'k of 
the expert committee appointed under the presidency 
of Sir Chunilal Mehta “to advise them about the 
functions and policy?' of the Institute and the future of 
its activities The report of this Committee was 
presented and made public last simairer and the 
Viceroy explained some of its recommendations as 
follow^s : “In the report they made a number of most 
helpful suggestions and laid down, with admirable 
judgment and lucidity, the line of policy which should 
be pursued in the future. ... I am happy to be able 
to say that the bulk of their recommendations have 
already been taken up in consultation with Mr. Bodger 
and that we hope to give effect, in due course, to very 
many of them. We intend within the limits of our 
financial liability to give this Institute, now so finely 
housed and located, the scientific staff which it re- 
quires, and to omit or neglect no measure which we 


I think will make for its continued success and greater 
usefulness. 

“ The Institute, and the various allied activities of 
which it is the centre, must, as I see it, aim at the dis- 
charge of a double purpose. On the most effective 
utilisation of Indian woods, I have already spoken, 
but it is not less onr desire to train Indian "personnel 
in all the technical branches of forestry research w^ork. 
The governing consideration must remain that of 
efficiency.” 

Mr. (now Sir Alexander) Bodger, Inspector- General 
of Forests and president of the Forest Besearch 
Institute, in his address of welcome to the Viceroy 
and Lady Irwin, i3ointed out that Dehra Dun has 
been the centre for forest work since 1878, when a 
forest college was founded for training rangers and 
foresters. Forest research work has been in close 
touch with education since 1906, when the Besearch 
Institute was inaugurated, though, as a matter of fact, 
in two branches, chemistry and forest zoology, the 
ranger class had the benefit of lecture courses from 
research officers several years antecedent to 1906. 
Sir Alexander alluded to the enormous expansion in 
personnel since 1906. In the latter year there were 
five gazetted officers and one iion-gazetted officer 
appointed to the charge of the six branches into which 
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fort'st r‘(_\s(,‘aj‘cli was subdivitied. Each officer had a 
sHiail f'ierieai staff allotted. In 1929 the staff had 
expanded until the Institute now employs thirty-five 
U'azetted officers, two hundred and twenty assistants 
and subordinates, and three hundred and fifty men 
on daily labour. It is this great development which 
necessitated the construction of the great buildings 
opened by the Viceroy on Nov. 7. 

In 190*6 no special accommodation was available. 
Tlie first large building was erected at Chand Bagli and 
opened in i914. It was confidently expected that 
this building would suffice for all possible require- 
ments of the Institute for a number of years to come. 
The development of the forest resources of India 
made such strides during the War that the Industrial 
Commission pointed out in 1918 the necessity of ex- 
panding the Institute to meet the rapidly increasing 
demands of the country. The Commissioners advo- 
cated the increase of the number of research officers 
and stated that the equipment provided w’'as entirely 
inadequate. These recommendations w^ere accepted 
by both the Government of India and the Secretary 
of State, and, in spite of iatei- suggestions for cutting 
down the scale of the new proposals, they survived the 
ordeal. The wnrkshops of the economic branch wnre 
completed and in worldng order in 1924 and the main 
building was occupied during the years 1926 and 1928. 
The total cost of the new establishments is close upon 
one million pounds. 

The three most handsome rooms in the Forest 
Research Institute are the new library, in Andamans 
padauk, the large hall, all Burma teak, and the en- 
trance hail, shisham and rosew^ood. Another room 


wffiich is very effective is the office of the forest econo- 
mist, which is panelled in poon (Calophyllmn) from 
Madras. The other rooms are not so decorative, but, 
as Burma teak of good quality has been used through- 
out ; they are mostly handsome as well as useful. A 
special feature has been made of the windows, with 
good lighting for laboratory w^ork. There are six 
museums, with floor space of 26,000 square feet, and 
the ordinary rooms designed for laboratories and 
offices cover about 63,000 square feet. 

In the grounds, besides the workshops of the 
economic bi'anch aie offices for the different branches 
and numerous residences of all kinds for the staff. 

As at first arranged, the buildings at Chand Bagh 
were to be utilised as the training centre for the Indian 
probationers for the Indian Forest Service, whose tw^o 
years’ course of training in forestry is now being given 
at Dehra Dun. It wms perhaps too much to hope to 
keep Chand Bagh in the Department, even though so 
much forest history has growm up around it. The 
beautiful building is to be given up and it is to be 
utilised in the future for medical research work ; while 
part of the new Institute building will be devoted to 
the educational requirements of the Indian Forest 
Service probationers. 

The chief value of this commemoration number of 
the Indian Forester, for the future, will not be con- 
fined to the account of the opening proceedings of 
the new buildings. For the latter is followed by 
a valuable detailed account of the past history 
and development of the various branches of the 
Institute from the date of its inauguration in 
1906. 


Archaeology from the Air in Central America. 


^HE definitive account of the recent archaeological 

reconnaissance by air in Central America, to 
which reference has already been made in our columns 
(see Nature, Dec. 28, 1929, p. 995), apj^ears in the 
April number of the Geographical Review (New^ York). 
The authors are Mr. Oliver J. Ricketson and Dr. A. V. 
Kidder, who acted as observers. The text is illus- 
trated by a number of photographs taken by Mr. 
Ricketson and Mrs. Lindbergh. As previously noted, 
the leader of the expedition was Col. Lindbergh, 
who originally suggested the idea of the reconnais- 
sance to the Smithsonian and Carnegie Institutions. 

To enable their readers to appreciate the significance 
of the observations on the four flights which were made, 
the authors recapitulate the main divisions and dis- 
tribiition of the remains of ancient Maya civilisation. 
The oldest remains are found at Peten in Guatemala, 
whence the city-building activities of the Maya were 
carried to what is now British Honduras and Yucatan. 
The classic period of the Old Empire, lasting from 
about the beginning of the Christian era to 610, was 
followed by a migration to lands of which northern 
Yucatan became the most important. There a re- 
naissance took place in the eleventh and twelfth 
centuries which is marked by the magnificent build- 
ings of Uxmal and Chichen Itza. Later, the Mexican- 
isation of Maya art and religion, after the calling in of 
the Nahua tribes, led to a time of vigorous growth 
and building activity followed by a hundred years of 
decadence wdiich ended with the Spanish conquest. 

A great deal of the country which was thus occupied 
is still unexplored. Short of cutting a way through 
the almost impenetrable bush, the only means of 
access are the paths of the chichle gatherers {chichle 
is the sap which forms the basis of chewing gum). 
Although these paths are gradually opening up the 
country, they still do not join, and the country lying 
between is unknown. As travel by bush path gives 
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no opportunity for topographical observation, the 
general aspect, geograpfiical features, and contour of 
the Maya country are not known. As became ap- 
parent from the observations made on these flights, 
the existing maps are untrustworthy as regards the 
situation of natural features, existing settlements, 
towns, and ruins. Several unmapped natural features 
were recorded for the first time. 

The flights began on Oct. 6, 1929, and a flight was 
made on each subsequent day up to and including 
Oct. 10. On the last day, however, comparatively 
little time was spent in archaeological observation, 
as the party flew to Havana and Miami. The flights 
"were usually at an altitude of 500 feet, as this was 
found the best for observation, and the average speed 
was 85 miles per hour. The difficulties of observa- 
tion owing to the density of the vegetation will be 
appreciated from the fact that on several occasions 
the aeroplane circled and recrossed known sites with- 
out the observers being able to ‘ spot ’ the ruins. It 
was desired to follow the great causeway which runs 
for at least fifteen miles from Coba, but although the 
exact spot at which it leaves the city was known, it 
could not be found. 

The flight on Oct. 6 was from Belize to Merida, a 
distance as flown of 454*8 miles, the time taken being 
5 hr. 21 min. Owing to the iiiexperience of the 
observers, observation on this flight was found diffi- 
cult ; but as time went on rapidity and accuracy were 
found to come with experience. After spending the 
night at Merida, the party returned to Belize on Oct. 
7 by a slightly shorter route, ending with a flight along 
the coast, the distance covered being 373 miles in 
4 hr. 23 min. On this flight, Chichen Itza and 
Yaxuna were visited and a landing made at Lake 
Payegua. On Oct. 8 a flight was made to Flores, the 
return being by the southward of the Cockscomb 
range. On this journey Yaxha, where a landing was 
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made, Nakiin, Tikal Lake, Peteii, and Peten: Forest 
were visited— 443 miles in 5 lir. 14 min. flying. The 
flight of Oct. 9 to C/Ozurnei, which occupied 5 hr. flying 
time, was archseologieally the most productive. Not 
only did the party fly over sites already known, such 
as Tzibanche, an Old Empire site discovered by Dr. 
Oann in 1927, but on several occasions ruins, pyramids, 
and buildings were sighted which were entirely un- 
known before. Of these one was of considerable size. 
After a night at Cozumel, flight was resumed to Cbba, 
and thence, as previously stated, to Havana and Miami. 

In summing up the results of the experiment, the 
authors express their opinion of the great advantages 
of the exploration of this country by air. There is 
obviously an immense advantage to be gained in time. 
In twenty-one hours of ai’chaeological flying, they 
covered about 1780 miles. The time it would have 
taken to cover the same country on the ground is in- 
calculabie. Some areas could not have been reached 
at all, while others could have been reached only by 
a large and expensively equipped expedition. Not 
only, therefore, does this method of exploration make 
possible geographical and topographical observation 
othervdse impossible, but the advantage in time to 
the excavator if a practical method of organising 
transport could be devised would be an enormous 
gain. Both the authors and Col. Lindbergh are con- 
vinced that an air survey of the region is both feasible 
and desirable. It is estimated that a complete survey 
would occupy about five months. Col. Lindbergh is 
prepared to give every assistance in his power towards 
carrying out this project. In the interests of American 
archteoiogy, it is to be hoped that a generous bene- 
factor may be found to finance the undertaking. 


University and Educational Intelligence. 

Oxford. — The proposal to use the money set free 
by the sale of the present site of the Radclifte Ob- 
servatory for establishing an observatory in South 
Africa is advocated by the Savilian professor of 
astronomy, Prof. H. H. Turner. The grounds on 
which the plan commends itself to astronomers are 
stated by him to be chiefly two : first, the extreme 
uncertainty of the Oxford climate, together with the 
facilities wLieh now exist for rapid communication ; 
and secondly, the importance of supplying fresh 
centres of observation in the southern hemisphere, 
where much work will have to be done to catch up 
with that already carried out for the northern skies. 
The disappearance of the old Radcliffe Observatory 
will be regretted on sentimental grounds, but there 
would appear to be no question of the scientific 
advantages to be gained by the present proposal of 
the trustees. 


Applications for grants from the Dixon Fund for 
scientific research must reach the Academic Registrar 
of the University of London, South Kensington, 
S.W.7, by May 15, 

Grants from the Thomas Smythe Hughes and 
Beaverbrook medical research funds of the University 
of London will shortly be made. Applications should 
reach the Academic Registrar of the University, 
South Kensington, S.W.7, by June 15. 

^ Senior industrial bursaries for assistance in prac- 
tical training in engineering are being offered by the 
Gompany of Armourers and Brasiers and applications 
for them should be sent before May 31 to the Clerk of 
the Company, Armourers’ Hall, 81 Coleman Street, 
B.C.2. ' 
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Historic "Natural Events. 

April 27, 1682. Thames Flood. — Under this date, 
Viscountess Campden wrote to her daughter, the 
Countess of Rutland : “ Never -was such flodds known 
as has bine here, howses drovmed and pore children 
drowne in theare cradels swimen up Fleet Bridge, and 
there taken up, and tables and hogeds full of beare 
and all wmshed away, and peoppele geting up to theare 
lofts and hole hoards of hogs drowned ; and so Roger 
Pratt comeing from Norfolke narely escaped drowiid- 
ing and logers in Fleet Dich drowned, that never such 
a flood was known, that it is impossable for me to 
returne till the watters falls ’ ’ . 

April 27, 1894. Earthquake in North-east Greece. 
— A week earlier, on April 20, a strong earthquake 
occurred in north-east Greece, by w^hich 224 persons 
were killed and houses were damaged over an area of 
1760 sq. miles. The earthquake of April 27 was much 
stronger, houses being overthrown within an area of 
3000 sq. miles. With this earthcpiake, crust-move- 
ments occurred along a fault, about 35 miles long, 
running in a constant west -north -west direction 
parallel to the Gulf of Eubcea. The Plain of Ata- 
lante, on the north-east side of the fault, was shifted 
slightly to the north-west, and depressed by an 
amount, usually small, but in places by as much as 
5 feet. 

April 29, 1 697. Thunderstorm. — A violent thunder- 
storm occurred over Snowdon and in north-west 
England, accompanied by hail, over a tract two miles 
wide and sixty miles long. Hailstones weighed five 
oimces, and broke nearly ail the windows, killed 
many fowl, poultry, and sheep, and destroyed the 
green corn. 

April 29, 1882. Gale. — During the progress of a 
deep cyclonic system north-eastwards across England, 
a gale occurred which was unusually severe for so 
late in the spring. The gale blew from" south-west and 
west, and was general over the south and east of 
England and the north of France. Much damage was 
done to the young spring foliage, the leaves being in 
many cases completely blackened, as though singed 
by fire. This effect was probably due to mechanical 
injury caused by the high wind, but was attributed 
by some observers to the action of sea-salt, crystals 
of which w^ere clearly traceable upon many of the 
leaves. 

April 29, 1892. “ Malartic ” Cyclone. — A very 

violent tropical cyclone struck Mauritius, the centre 
passing directly over Port Louis, where an enormous 
amount of damage was done. An interesting feature 
was the overthrow of “Malartic” monument, a 
column 49 feet high built of stone blocks. The upper 
part of this column, 26 1 feet high, and 5 feet 3 inches 
across at the base, was'overthrown by the wind, and 
it was afterwards calculated that the wind pressure 
to achieve this must have reached 142 lb. per square 
foot, equivalent to a velocity of more than 200 
miles per hour. The highest wind velocity recorded 
at the Pamplemousses Observatory was 123 miles 
per hour. 

April 30, 1575. Frost and Flood.— Holinshed re- 
cords that “all the lochs, rivers, and all ^narmer of 
other waters were frozen in Scotland, from the be- 
ginning of November till the iattcu' end of April, and 
when the frost brake and the snows melted, there -was 
such a flood flowing over all the plains even to the 
roots of the mountains as the like had not been seen. 
Furthermore, wLeii the same shrunk and wejit away, 
in the mud and slime there was such a sort of frogs 
left that when they were dead and began to putrefy 
the air was so infected that many deadly diseases 
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issued, whereof great numbers of the inhabitants did 
perish.” In France the winter was equally severe ; 
no man living had seen the like, and the snow fell in 
such quantity that the forests were inaccessible and 
people could not obtain wood. Horses and men 
perished in great numbers, and the cold was succeeded 
by famine and pestilence which, it is said, destroyed 
almost a third of the population. Similar effects were 
felt in Italy and Germany, and the Rhine was frozen 
for a long period. 

May I, 1594. Wet Summer began. — The weather 
was unusually wet and unseasonable from the be- 
ginning of May until July 25 ; this was followed by 
dearth. This is believed to be the summer described 
in “A Midsummer Night’s Dream ”, Act 2 , Scene 1 : 

The ploughman lost his sweat ; and the green corn 

Hath rotted ere his youth attained a beard : 

The folds stand empty in the drowned field 

And crows are fatted with the murrain flock ; 

The nine men’s morris is filled up with mud. ... 

May I, 1908. Intense Rainfall in Panama. — A 
downpour of mirivalled intensity occurred at Porto 
Bello (Panama). Owing to the indistinctness of the 
autographic record caused by the excessive accumula- 
tion of water, there is some doubt as to the exact 
amount ; a conservative estimate gives 2-48 inches of 
water in five minutes, but another figure often quoted 
is 2*47 inches in three minutes. Either figure con- 
stitutes the heaviest fall of rain ever recorded in that 
time. 

May 3, 1605. Glacier Advance. — The inhabitants 
of Chamonix presented a demand for reduction of 
taxes, on account of the damage done by “ glaciers, 
the river Arve and other torrents ”. The damage 
was due especially to abnormal advances of the 
glaciers. 

May 3, 1849. Cloudburst. — At 5.30 P.M. during a 
storm of thunder, lightning, and hail, an enormous 
body of water rushed down a gully in Bredon Hill, 
North Gloucestershire, towards the village of Kemer- 
ton. The stream was broad and impetuous, carrying 
everything before it. On reaching the residence of 
the Rev. W. H. Bellairs, of Kemerton, it broke down 
a stone wall which surrounded the garden, burst 
through the foundation of another, made a way for 
itself through the dwelling-house, and then carried 
off a third wall of brick six feet high. The garden soil 
was washed away, and enormous blocks of stone and 
debris from the hill left in its place. It flowed through 
the house to the depth of three feet for an hour and 
forty minutes. The neighbouring railway was so 
deeply flooded as to delay the express train by ex- 
tinguishing the fire of the engine. The course of the 
torrent could easily be traced up the hill for more than 
a mile, to a barley field of five acres, the greater part 
of which was beaten down flat and hard, as if an 
enormous body of water had been suddenly poured 
out upon it. Beyond this there were no signs of the 
fall of water to any great amount. 

May 4, 1697, Hailstorm. — A violent thunderstorm, 
accompanied by a south-westerly gale, began at 
Hitchin, Herts, at 9 a.m. and continued until 2 f.m. 
Some of the hailstones which fell during the storm 
were reported to be thirteen or fourteen inches in 
circumference ; the hail split great trees and destroyed 
several hundred acres of wheat, and at Sir J. Spencer’s, 
7000 panes of glass were broken. On the same day a 
noteworthy hailstorm occurred also in Staffordshire, 
in which the hailstones were reported to be nearly 
twelve inches in circumference. The ground was 
torn up, and there were at least 100,000 cartloads of 
hailstones. 
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Societies and Academies* 

London. 

Geological Society, Mar. 12 .' — R. W. Pocock : The 
age of the Midland basalts. Data bearing on the age 
of the various igneous masses in the Upper Carbonifer- 
ous are brought together. The conclusion is reached 
that the Shropshire and South Staffordshire basalts 
are of the same general age : namely, Yorko-Staffordian, 
whether extrusive or intrusive, A volcanic belt is 
known to traverse the Midlands from Hanter and 
Stanner in Radnorshire to the Ashby Coalfield area. 
The main movement along this zone took place in 
Yorko-Staffordian time, and the basaltic masses in 
question are, without exception, situated aloug it. — ■ 
Thomas Robertson : The origin of the Etruria Marl. 
The Etruria Marl Group of the Upper Coal Measures 
in the Midlands is mainly composed of chocolate- 
coloured to purple clay, mottled with green, yellow, 
etc., alternating with greenish sandstones (Espley 
Rock). In appearance and composition the Etruria 
marl strongly resembles the denudation-products of 
basalt and basic tuff, and further examination shows 
that it contains fragments of basalt ; that its position 
in the geological sequence is the same as that of the 
Coal-Measure vulcanicity in the Midland Province ; 
and that it is best developed in those portions of the 
basins of deposition towards which the denudation - 
I products of the Midland basalts would flow. 

Paeis. 

Academy of Sciences, Mar. 17 . — S. Winogradsky : 
The synthesis of ammonia by the soil Azotobacter. 
The cultivation of this organism in a mannite meciium 
has, with one exception (Kostytschew), never given 
rise to ammonia. The author now shows that if 
means be taken to increase the piL of the medium 
to between 8 and 9 , ammonia can be detected in the 
atmosphere above the culture. — Giuseppe Cesaro was 
elected a Correspo 7 idant for the Section of Mineralogy. 
— Vladimir Bernstein : Correction concerning the 
series of Dirichlet. — Baule : A method of navigation 
based on automatic route tracing. — V. Schaffers : The 
earth connexion of lightning rods. — Maurice Lambrey : 
The two normal states of the NO molecule. For a 
layer of nitric oxide of constant thickness, the optical 
density of the 7-bands is proportional to p whilst 
the optical density of the / 3 -bands is sensibly propor- 
tional to the pressure. — Mile. Jacqueline Zadoc-Kahn : 
The magnetic double refraction of para-azoxyanisol at 
temperatures above the, point of disappearance of the 
mesomorph state. The measurements were made 
with the Bellevue electromagnet in a field of 40,700 
gauss. The high value of the magnetic double 
refraction foimd and its rapid variation with temper- 
ature agree with the views of G. Foex. — A. Blanc : 
The photo-electric phenomena of solutions of potas- 
sium ferrocyanide. — Adolphe Lepape and Marcel 
Geslin : The radioactivity acquired by materials 
exposed to the action of atmospheric agents. The 
materials examined, lead, zinc, slate, and deposited 
dust, were obtained from the roof of the College de 
France, and all emitted a very absorbable radiation 
(a-rays). The activity of the lead is higher than that 
of the zinc, but practically equal to that of the slate. 
It is concluded that the radioactivity is due to sub- 
stances derived from the air. — ^Jean Savard : The 
ultra-violet absorption spectrum of aniline vapour. — 
Al. Yakimach : Complexes of quadrivalent manganese 
cyanide. Description of the preparation and proper- 
ties of a potassium manganieyanide, K4Mn(CN)g. — 
Lespieau and Deluchat : Paradivinylbenzene and 
paradiacetylenylbenzene. — Georges Brusand G. Peyres- 
blanques : The fixation of ozone by benzene linkages 
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and by acetylene linkages. The ozonisation curves 
distinguish readily non -benzene double bonds, benzene 
linkages and triple bonds. — Raymond Chevallier : The 
permanent magnetisation of the lavas of Iceland and 
of Jan Mayen. — Schribaux : The factors of the baking 
value of wheat.— Mile. Simone Mouchet : The mode 
of formation of the spermatophores in Pagurus. — R. 
Fosse, A. Brunei, and P. de Graeve: The estimation of 
uric acid, based on the urea produced by fermentation 
and hydrolysis. — Fernand Caujolle and Jean MoHnier : 
The influence of the fatty amines and their chlor- 
hydrates on the amylolytic activity of the saliva and 
of pancreatine. 

Bbussels. 

Royal Academy of Belgium, Oct. 12. — Cl. Servais : 
The geometry of the tetrahedron (4). — Victor van 
Straelen : The Jimassic decapod crustaceans of 
eastern Grreenland, — M. Dehalu and P. Swings : Note 
on a method of star photography based on the 
measurement of the opacities of photographic tracks. 
By a slight adjustment of the mechanism driving the 
equatorial telescope, the image of each star is made to 
appear as a short line of about 1 millimetre in length, 
and the opacity of this line is measured with a recording 
photometer. The method should prove especially 
useful for the fainter stars. — P. Gilard and P. Swings : 
A simple method of determination of the absorption 
of glasses in the ultra-violet region of the spectrum. 
The method described has been applied to five glasses. 
It is shown that the addition of nickel oxide makes 
the glass more permeable to the ultra-violet, and that 
increased transparency results from the replacement 
of calcium oxide by barium oxide. — E. Asselberghs : 
Note on the marine fauna of the Gedinnian of the 
Ardennes. — F. Govaert : Contribution to the study 
of the nitration of o-fliiorbenzoic acid. The main 
product of the nitration of o-fluorbenzoic acid is the 
1.2. 5-fluornitrobenzoic acid, about 5 per cent of the 
1.2.3 isomer being also formed, — R. H. J. Germay : 
The equation of Gauss. — Maurice Nuyens : A new 
method of integration of the gravific equations with 
spherical symmetry. — D. V. Jonesco : Some problems 
relating to a formula of recurrence or to a finite 
difference equation. — Th. Lepage : Certain differential 
forms associated with equations of the Monge -Ampere 
type arising from the calculus of variations. — 
Raymond Defay : The thermodynamical study of 
surface tension : affinity and adsorption velocity. — 
Louis van den Berghe : Note on deglutition in the 
Cyprinidse. 

Home. 

Royal National Academy of the Lincei, Dec. 1. — 
Guido Ascoli : Approximate representation of a 
function by means of linear combinations of given 
functions. — E. Bortolotti : Geodetic co-ordinates 
along a line (2). — B. de Finetti : Integration of fimc- 
tions with aleatory increment. — G. Sansone : Surfaces 
applicable to surfaces of constant mean curvature : 
New demonstration of Ricci’s theorem. — B. Segre : 
Existence of distinct continuous systems of plane 
algebraic curves with given Plueckerian numbers. 
In continuation of the author’s recent communication 
on questions relating to the existence and dimensions 
of continuous (irreducible) systems of plane algebraic 
curves with given characters, it is now shown that 
there may exist several distinct complete continuous 
systems (even of different dimensions) of irreducible 
algebraic curves with given Plueckerian characters. 
Certain applications of the theory of continuous 
systems are also considered.— -M. Picone : The interval 
of indetermination of Poisson’s summation procedure 
for Fourier’s and Laplace’s systems.- — Pia NalH : 
Rigid displacements and generalised derivatives.— 


A. Gelfond : A theorem of G. Polya. — G. Boaga : 
Simple rapid topographical procedures. — N. Passerini : 
Minimum temperatures at different small heights 
above the ground. Observations made at the 
Meteorological Observatory of Pisa between June 1, 
1924, and Jtme 30, 1927, show that, with rare excep- 
tions, the miniminn temperature during the twenty-four 
hours increases from 0 *05 m, to 2 m. above the ground. 
The extreme differences may exceed 3°, and in one 
instance (Jan. 3, 1925) reached 4*5*^. In most cases 
the minimum readings at 0*05 m. and 1 m. show a 
greater difference than those at 1 m. and 2 m. — Rita 
Brunetti : Variations of crystalline poiychroism under 
the influence of the electric field. — E. Segre : Anoma- 
lous dispersion in band spectra. — -A. Ferrari and C. 
Colla : Crystalline structure of neutral carbonates of 
cobalt and nickel. Normal cobalt carbonate exhibits 
rhombohedric structure of the ‘ calcite ’ type, the 
dimensions of the unit cell, which contains four 
molecules being: a =5*91 ±0*005 A., a = 103° 22'; 
the density is 4*24. Unlike the cobalt salt, natural 
normal nickel carbonate has never been fotmd, 
although nickel compounds are more widely diffused 
than those of cobalt. Preparation of nickel carbonate 
by various synthetic methods employed has not been 
foimd possible. — V. Zagami : Muscular phosphogen 
in fish. Experimental results are given which indicate 
the existence of a direct relationship between the 
phosphogen content of the muscles of fishes and the 
degree of activity and muscular strength as regards 
swimming. In other words, migratory and strong 
swimming fish contain more phosphogen in their 
muscles than stationary fish or those that swim less. 
Moreover, the caudal region always contains more 
phosphogen than the cranial region. The more 
highly the dental apparatus of the fish is developed, 
the greater is the proportion of phosphogen in the 
masseter muscle in comparison with that in other 
muscles of the same organism. — R. Savelli and N, 
Soster : Provocation of monophylly in Cannabis 
sativa L. by means of wounds, 

Sydney. 

Royal Society of New South Wales, Dec. 4. — M. B. 
Welch : (1) Some mechanical properties of Australian 
grown Pinus insignia (2). Whilst considerable varia- 
tion occurs, the wood is by no means brittle and devoid 
of strength as is commonly believed. Whereas the 
denser Gosford wood closely resembles in every respect 
pitch pine, the lighter and milder South Australian 
wood possesses the characteristics of the clear and 
sugar pines. It seems, therefore, that by proper grad- 
ing, Pinus insignia can be obtained for most of the 
purposes for which imported softwoods are used, pro- 
vided, of course, that it can be obtained in length free 
from defects. — (2) Some properties of red satinay, 
Syncarpia Hillii, This is a close textured reddish 
coloured timber occurring in large quantities on Fraser 
Island, off the Queensland coast, but is little known 
on the Sydney market. The wood is very durable, 
borer and white ant resistant, and is also remarkably 
difficult to burn. The weight, about 52 lb. per cubic 
foot, precludes its use for many purposes, but where 
this factor is not important the wood should be useful. 
It works crisply and does not splinter easily, and 
with the added advantage of fire resistance should 
make an excellent flooring timber, whilst figured logs 
are very suitable for veneer. The wood requires little 
filler and readily takes a high polish. It is, however, 
inclmed to be brittle and is not suitable for positions 
requiring toughness. — L. L. Waterhouse and W. R. 
Browne : Note on an occurrence of quartzite contain- 
ing common opal and chalcedony at Taiiong, N.S.W. 
The rock overlies a Permo-Carboniferous sandstone 
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and is itself overlain by Tertiary basalt. It is con- 
sidered probable that the quartzite was originally a 
Tertiary sand derived from the underlying sandstone, 
and ’ that silica was added mainly from volcanic 
sources. The cementing material is in the forms of 
quartz, common opal, and chalcedony, and there are 
veinlets through the rock lined with opal and filled 
with chalcedony. The order of deposition, quartz, 
opal, chalcedony, was probably one of decreasing 
temperature ; no sign of a transition from opal to 
chalcedony was observed. — G. D. Osborne and H. G. 
Raggatt : Some interesting geological faults in the 
vicinity of Branxton, N.S.W. The stratigraphy of 
the Upper Marine rocks exposed in a railway cutting 
near Branxton is described and a detailed account of 
the faults intersecting these beds is given. There are 
nine faults, seven being of overthrust type. The dis- 
placement in each case is small. A consideration of 
the strike, dip, and general features of the thrusts leads 
to the conclusion that they were produced in Post- 
Palasozoic time when the area was subjected to the 
crustal compression which culminated in the develop- 
ment of the Hxmter Overthrust. — Miss J. Chalmers 
and J . C. Earl : Studies on the hydrolysis of cellulose 
{ 1 ). By using a boiling 5 per cent solution of hydrogen 
chloride in methyl alcohol, it has been possible to ac- 
complish a graded breakdown of cellulose triacetate. 
Properties of some intermediate products are placed 
on record. — Francis Lions : (1) Some trimethoxy- 

quinoline derivatives. 1 -Acetyl-2 : 4-dimethyl-5 : 6 : 7- 
trimethoxytetrahydro-quinoline and 1 -acetyl-2: 4-di- 
methyl -6:7:8- trimethoxytetrahydro - quinoline have 
been synthesised from 3 : 4 : 5-trimethoxy-aniline and 
2:3; 4-trimethoxy-aniline respectively by condensation 
with acetylacetone followed by ring closure, reduction, 
and acetylation. — (2) Researches on indoles, (i) 
6-Acetylamino eugenol methyl ether obtainable from 
eugenol methyl ether by nitration and reduction, fol- 
lowed by acetylation, readily yields a dibromide 
(CigHiyOgNBr^), which on treatment with concen- 
trated alcoholic potash is converted into 2-methyl-5 : 6- 
dimethyoxindole. — H. Finnemore and C. B. Cox: 
Cyanqgenetie glucosides in Australian plants (2). An 
examination of the ‘ native fuchsia ’ has shown that 
the cyanogenetic glucoside, which was present in the 
remarkably high amount of 10 per cent in a sample of 
air - dried leaves from Queensland, is identical with 
prunasin, which has been previously prepared by the 
controlled hydrolysis of amygdalin, and is found in 
Nature in the drug Prunus seretina. 
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Air Ministry ; Aeronautical Research Committee. Reports and Memo- 
randa. No. 1282 : Full Scale Experiments on High Tip Speed Air- 
screws. Comparative Performance Trials of Three Airscrews of Different 
Sections. By W. G. Jennings. (T. 2864.) Pp. 6-|-6 plates. 6d. net. 
No. 1217 (Ae. 376) : Conditions for the Prevention of Flexural-torsional 
Flutter of an Elastic Wing. By R. A. Frazer and W. J. Duncan. 
(T. 2704 and a.) Pp. 16. 9d. net. No. 1276 (Ae. 422): The Effect of 
Span on Aircraft Performance. By W. G. Jennings, in collaboration with 
Messrs. Boulton and Paul. (T. 2802 and a.) Pp. 17+11 plates. Is. net. 
(London: H.M. Stationery Office.) 

The Gardens’ Bulletin, Straits Settlements. Vol. 6, Part 2 : Malay 
Village Medicine. Prescriptions collected by I. H. Burkili and Mohamed 
Haniff. Pp. 167-321. (Singapore: Botanic Gardens.) 2,50 dollars. 

Transactions of the Optical Society. Vol. 30, No. 5, 1928-29. Pp. 185- 
272+xiv. (London.) 10s. 

The Institution of Professional Civil Servants. Annual Report of 
Council for the Year 1929, Pp. xiii + 55. (London.) 

Biological Reviews and Biological Proceedings of the Cambridge 
Philosophical Society. Edited by H. Munro Fox. Vol. 5, No. 2, April. 
Pp, 91-176. (Cambridge : At the XJniversity Press). 12s. (id. net. 

Board of Education. Vacation Courses in England and Wales and 
Scotland, 1930. Pp. 26. (London : H.M. Stationery Office). 6d. net. 

Reports of the Council and Auditors of the Zoological Society of 
London for the Year 1929, with an Appendix on the Centenary Celebra- 
tionsj prepared for the Annual General Meeting to be held on Tuesday, 
April 29t;h, 1930, at 4 p.m. Pp. 119. (London.) 
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sity, Vol. 5. Pp, iii + 76. (Warsaw.) 

Deutsche Forschiing : aus der Arbeitder Notgemeinschaft der Deutsclien 
Wissenschaft. Heft i. Pp. 116. (Berlin.) 

The University of Colorado Studies. Vol. 17, No. 4. Pp. 2G9-431. 
(Boulder, Colo.) 

Review of Legal Education in the United States and Canada for the 
Year 1929. By Alfred Z. Reed. Pp. iii + 72. (New York : Tlie Carnegie 
F oundation for the Advancement of Teaching. ) Free. 

U.S. Department of Commerce : Coast and Geodetic Survey. Serial 
No. 453: United States Magnetic Tables and Magnetic Charts for 1925. 
By Daniel L. Hazard. Pp. ii + 136. (Washington, D.C. : Government 
Printing Office.) 60 cent.s. 

Smithsonian Institution : Bureau of American Ethnology. Bulletin 
91 : Additional Studies of the Arts, Crafts and. Customs of the Guiana 
Indians, with Special Reference to those of Southern British Guiana. By 
Walter B. Roth. Pp. xvii + llO + 34 plates, 1 dollar. Bulletin 93: 
Pawmee Music. By Frances Densmore. Pp. xviii+129 + S plates. 90 
cents. (Washington, D.C. : Government Printing Office.) 

State of Connecticut. Public Document No. 24 : Fifty-second Report 
of the Connecticut Agricultural Experiment Station, New Haven, for the 
Y'ear 1928. Pp. xi+S62+xxx. (New Haven, Conn.) 

National Be.seai'ch Council. Organization and Members, 1929-1930. 
Pp. 65. (Wa.shington, D.C. : National Academy of Sciences.) 

Proceedings of the American Philosophical Society. Vol. 68, No. 4, 
1929. Pp. xix+ 275-326. Vol. 69, No. 1, 1930. Pp, 17. (Philadelphia.) 

U.S. Department of Commerce: Bureau of Standards. Bureau of 
Standards Journal of Research. Vol. 4, No. 2, February. Pp. 177-327. 
(Washington, D.C. : Government Printing Office.) 40 cents. 


Catalogues. 

Judex Analytical Reagents and Laboratory Chemicals. Pp. 72. (London : 
The General Chemical and Pharmaceutical Co., Ijtd.) 

Cambridge Instruments for Hydrogen-ion Measurements. (List No. 
108.) Pp. 24. (London and Cambridge : Cambridge Instrument 
Co., Ltd.) 

The Creation of a Microscope Objective in the Rathenow Works of 
Emil Busch Optical Company. Pp. 20. (London : Emil Busch Optical 
Co., Ltd.) 


Diary of Societies. 

FRIDAY, April 25. 

Faraday Society (at Chemical Society), at 2.15.— Annual General 
Meeting. 

Royal Society of Medicine (Medicine Section), at 5.— Cinematographic 
Demonstration by Dr. L. 0. Rowntree : Ganglionectomy in Chronic 
Arthritis.— Prof. Dixon and Dr. G, N. Myers: The Curative Action of 
Digitalis in Toxiemia. 

Institution of Mechanical Engineers, at 6.— W. Nithsdale : The 
Design and Results of a 600 lb. per sq. in. Boiler Installation. 

Royal Society of Medicine (Epidemiology Section), at 8,— Prof. S. L. 
Cummins : Some of the Clinical and Pathological Factors underlying 
Mortality Rates in Tuberculosis. 

Institution of Electrical Engineers (West Wales (Swansea) Sub- 
Centre). — S. W. Melsom, A. N. Arman, and W. Bibby : Surge Investiga- 
tions on Overhead Line and Cable Systems. 

■.[SATURDAY, April 26. 

North op England Institute of Mining and Mechanical Engineers 
(at New-castle-upon-Tyne), at 2.80.— G. E. Tansley : The Value of the 
Economiser in Present Day Boiler Installations. — Paper open for 
further discussion : — Notes on a Winding Accident at Mainsforth 
Colliery, C. Howson. 

British Psychological Society (at University College), at 3.— Dr. 
O. A. Oeser : A Critical Examination of Kohler’s Gestalt Psychology. — 
G. C- Grindley: Psychological Factors in Peripheral Vision,— Miss 
M. D. Vernon : A Photographic Study of Eye Movements in Reading. 

MONDAY, April 28. 

Victoria Institute (at Central Buildings, Westminster), at 4.30.— Rev. 

Dr. H. C. Morton : The Concept of Evolution in the New Psychology. 
Institute of Actuaries, at 5. — P. N. Harvey: Notes on the Relative 
Mortality of Married Men and on an Experiment in Forecasting Mortality 
over a Limited Period. 

Royal Institute of British Architects, at 8.— Prof. A. E. Richardson: 
Architects’ Drawings of 1800-1850. 

Royal Society of Medicine (Odontology Section), at 8.— F. Coleman: 
Buried Mandibular Teeth with Crowns in Occlusion. — Mrs. May 
Mellanby : Some Further Investigations on Man and Animals, into the 
Causes of Dental Disease, with Special, Reference to Factors Controlling 
the Resistance of the Dental Tissues to Harmful Agencies. 

TUESDAY, April 29. 

Royal Society of Arts (Dominions and Colonies Section), at 4.30. 
Royal College of Physicians of London, at 5.— Prof. J. J. R. Macleod : 

Diabetes as a Physiological Problem (Oliver Sharpey Lectures) (1). 
Institution op Civil Engineers, at 6.— E. T. Ward : The Navigability of 
the Lower Danube. 

Royal Photographic Society of Great Britain (Scientific and Techni- 
cal Group), at 7.— J. Durward ; Air Photography Surveys. — Dr. F. M. 
Hamer and O. Bloch : The Optical and Photographic Properties of 
Certain Dyes of the Thionine and Related Types,— A. S. Newman: 
Demonstration of H. and D. Exposure Machine.— 0. J. Wilkinson: 
Concerning Photography in the Gangetie Delta. 
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Royal Anthkopolooical Institute (jointly with Folklore Society), at 
S.30.— Dr. iVI. Gaster : Roumanian Art and Handicraft in Relation to 
the Balkan Peoples. —Mrs. Murgoci : Description of the Collection of 
Rouniaiiian Folklore Objects on Exhibition. 


WEDNESDAY, April 30. 

Geological Society op London, at 5.30,— Emily Dix and Dr. A. E. 
Triieinan : Some Non-Marine Lamellibranehs from the Upper Part of 
the Coal Measures. —Erniiy Dix ; The F'lora of the Upper Portion of 
the Coal Measures of North Staft'ordshire. 

Newcomen Society for the Study of the History of Engineering and 
Technology (at 17 Fleet Street), at 5.30.— Major E, A. Marples : 
Ancient Civilisations. 

Royal Society op Arts, at S. 

Bogenics Society (at Royal Society), at 8.30. — Dr. C. P. Blacker: Birth 
Control Research and Practice in Europe. 

Royal Society of Medicine (Urology Section), at 8.30.— Prof. H. Young : 
The Advautages of the Perineal Route in the Treatment of Various 
Diseases of the Prostate. 

Electroplaters’ and Depositors’ Technical Society. — Dr. W, E. 
Patterson : Resistance of Electrodeposits to Corrosion, with Special 
Reference to Cadmium and Zinc. 


THURSDAY, May 1. 

LiNnean Society, at 5.— E. B. Worthington: On the Movements of 
Plankton in the African Great Lakes.— Dr. G. P. Bidder: On the 
Attitude of a Hexactinellid at the Bottom of the Sea, as compared 
with that assumed in Museum Jars and Monographs.— M. Burton : 
Glass-Sponges. 

Royal College of Physicians of London, at 5. — Prof. J. J. R. Macleod : 

Diabetes as a Physiological Problem (Oliver Sharpey Lectures) (2). 
Royal Instituiton of Great Britain, at 6.— Annual Meeting. 
Institution op Electrical Engineers, at 6.— R. H. Fowler: Some 
Recent Advances in the Electron Theory of Metals (Kelvin Lecture). 
Chemical Society, at 8. — R. J. W. Le Fevre and E. E. Turner : 
Orientation Effects in the Diphenyl Series. Part VIII. The Nitration of 
4 : 4'-difluorodiphenyl. — Miss D. L. Fox and E. B. Turner : The 
Scission of Diary! Ethers and Related Compounds by Means of Piperi- 
: dine. Part IV. Elimination of Halogen Atoms and Scission Reactions 
during Sub.stitution Processes. 

Royal Society of Medicine (Tropical Diseases Section) (Annual General 
• Meeting) at S. 

Institution of Civil Engineers (Birmingham and District Association) 
(at 6 Corporation Street, Birmingham).— Annual General Meeting. 

FRIDAY, May 2. 

Royal Society of Medicine (Otology Section) (Annual General Meeting), 
at 10.30 --LM,— Papers by Prof. M. Sourdille and G. J. Jenkins. 

Royal Society of Medicine (Laryngology Section), at 5.— Annual 
General Meeting. 

Royal Sanitary Institute (at Town Hall, Tunbridge Wells), at 5.30.— 
Dr. F. C. Linton and others ; Discussion on The Maternity Home as a 
Health A.sset. — H. T. Taylor and others: Discussion on Can the Slum 
be Abolished ? 

Institution of Electrical Engineers (Meter and Instrument Section), 
at 7.— C. W. Marshall: The Metering Arrangements for the ‘Grid* 
Transmission System in Great Britain (Lecture). 

Institution of Mechanical Engineers (Informal Meeting), at 7. — Major 
A. W. Farrer : Empire Free Trade and the Engineer. 

Royal Photographic Society of Great Britain (Pictorial Group), at 
7.— Informal Meeting. 

Geologists’ Association (at University College), at 7.30. — A. A. Miller 
and J. S. Turner : The Lower Carboniferous Succession along the Dent 
Fault and the Yoredale Beds of the Shap District. — R. G. S. Hudson : 
The Carboniferous of the Craven Reef Belt; The Namurian Uncon- 
formity at Scaleber, Nr. Settle. 

Faraday Society (at Chemical Society), at 8. — Prof. G. Wiegner: On 
Coagulation (Lecture). 

Philological Society (at University College), at 8. — Anniversary 
Meeting. 

Royal Moiety of Medicine (Anaesthetics Section) (Annual General 
Meeting), at 8.30.— Dr. R. J. Clausen ; Ethylene Amesthesia. 

Royal Institution of Great Britain, at 9. — H. E. Wimperis : A 
Study of the Phenomenon of Spin in Airplanes, 


PUBLIC LECTURES. 

ilfOiVDAF, April 28. 

Fishmongers’ Hall, B.C.4, at3.— W. L. Calderwood : Modern Views on 
Salmon Hatching (Buekland Lectures) (1). 

TUESDAY, April 29. ‘ 

Fishmongers’ Hall, B.C.4, at 3.~W. L. Calderwood : Modern Views on 
Salmon Hatching (Recent Results from Canada) (Buekland Lectimes) (2). 
University College, at 5.80,— Dr. J. C. Flugel: The Methodology of 
Happiness. 

Gre.sham College, at 6.— W. H, Wagstaff: Geometry. (Succeeding 
Lectures on April 30, May l and 2.) 


WEDNESDAY, April 30. 

Fishmongers’ Hall, E.C.4, at 3.— W. L. Calderwood : The Sea and River 
Life of the Salmon (Buekland, Lectures) (3). 

THURSDAY, May 1. . 

St. ThOxMas’s Hospital Medical School, at 5.30,— Dr. H, Leslie-Roberts : 
Some Biological Aspects of the Human Skin. (Succeeding Lecture on 
May 2.) 
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: FRIDAY, May 2. 

University College, at 5. — Prof. B. Ashmole : History of Ancient 
Sculpture. 

EXHIBITION. 

April 28 to May 3. 

Exhibition of Roumanian Peasant Art (under the Auspices of the 
Royal Anthropological Institute and the Folk-Lore Society) (at 52 
Upper Bedford Place, W.C.l), from 10.30 a.m. to 5.30. 

April 29, at S.30.— Dr. M. Ga.ster : Roumanian Art and Handicraft in its 
Relation to the Balkan Peoples. 

DISCUSSION. 

April 25 and 26. 

Faraday Society (at Chemical Society). —Optical Rotatory Power. 
Friday, April 25, 2.80 to 7 p.m.— Prof. T. M. Lowry: Introductory Paper, 
(a) The Physical Basis of Optical Rotatory Power : 

Prof. F. P. Ewald : Introduction to Physical Theories of Natural 
Optical Activity. 

G. Temple; Wave Mechanics of Optical Rotation and of Optically 
Active Molecules. 

Prof. R. de Mailemann : On Molecular Theory and the Calculation of 
Natural Rotatory Power. 

Dr. W. Kuhn : The Physical Significance of Optical Rotatory Power. 
Dr. K, Wolf: The Principle of the Free Rotation of Optically Active 
Molecules. 

Dr, H. G. Rule : The Influence of Polar Substituents on the Optical 
Rotatory Power of Organic Compounds. 

(5) Apparatus and Methods : 

Dr. R, Descarnps : Methods for the Measurement of Natural Rotatory 
Power in the Ultra-Violet Region of the Spectrum. 

Prof. T. M. Lowry and Dr. G. Owen : Note on the Calculation of 
Dispersion Equations. 

Saturday, April 26, from 10 a.m. to 1.15 p.m., and 2.30 to 4 p.m. 

(c) Rotatory Power of Solutions : 

Prof. A. Cotton : The Existence of Racemic Compounds in Solution 
and the Application of Circular Dichroism to the Synthesis of Active 
Compounds. 

Prof. E. Darmois : Salt Effect and Rotatory Power. 

Prof. G. Bruhat : The Absorption and Rotatory Dispersion of Solu- 
tions of Tartaric Acid. 

I Dr. P. C. Austin ; The Rotatory Dispersion of Tartaric Acid and its 
Derivatives. 

Dr. R. Lucas : The Origin of the Variations in the Rotatory Power of 
a Compound. 

Prof. T. S. Patterson : The General Behaviour of Optically Active 
Compounds from a Single Point of View. 

G. Owen ; The Effect of Concentration on the Values of the Dispersion 
‘ and Rotation Constants for Solutions of Camphor in Methyl Alcohol. 

id) The Chemical Aspects of Optical Rotatory Power : 

Dr. W. H. Mills : Molecular Dissymmetry. 

Prof. B. Becti : Relationship between Rotatory Power and Chemical 
Constitution. 

Dr. J. Kenyon : Relation between the Rotatory Powers of the 
Members of Homologous Series. 

Prof. J, Read : Optical Superposition. 

Dr. J. Kenyon and Dr. H. Phillips : Some Recent Developments in 
the Study of the Walden Inversion. 

ANNUAL MEETING. 

May 1 AND 2. 

Iron and Steel Institute (at Institution of Civil Engineers). 

Thursday, May 1, at 10 a.m. — Presentation of Bessemer Gold .Medals to 
Dr. E. Schneider and Dr. W. Rosenhairi. 

Prof. W. A. Bone, L, Reeve, and H. L. Saunders : An Experimental 
Inquiry into the Interactions of Gases and Ore in the Blast-Furnace. 
Part II. Carbon Deposition at 450“ C. and its Intiuence upon the Ore 
Reduction ; Equilibria between Gases and Ore at 650“ to 1000“ C. 

F. Bain bridge : Developments in Fuel Economy at Skinningrove. 

■ At 2.30.— R. Whitfield : Single-Sheet or Thin-Pack Normalising, or 
Heat Treatment vers^ls Box-Annealing of Sheets. 

E. Mort : Tin and Sheet Mill Rolls. Their Treatment, Performance, 
and Premature Failure in Service. 

Sir H. C. H. Carpenter and J. M. Robertson : The Metallography of 
some Ancient Egyptian Implements. 

J. A. Jones : Chromium-Copper Structural Steels. 

Friday, May 2, at 10 a.m. — Anriouneement of Award of the Andrew 
Carnegie Research Scholar.ships for 1930--3L Announcement of Award 
of the Williams Prize to W. E. Simons. 

Dr. W. Rosenhain and C. H. M. Jenkins: Some Alloys for Use at 
High Temperatures, Nickel-Chromium and Complex* Iron-Nickel- 
Chromium Alloys. Part I.— 0. H. M. Jenkins, H. J. Tapsell, C, R. 
Austin, and W. P. Rees: Part 11. 

J. L. Haughtoa and M. L. Becker: Alloys of Iron Research. 
Part IX, The Constitution of the Alloys of Iron with Silicon. 

M. L. Becker: Carburising and Graphitising Reactions between 
Iron-Carbon Alloys, Carbon Monoxide, and Carbon Dioxide. 

A. L. Norbury and E. Morgan : The Effect of Melting Conditions on 
the Microstructure and Mechanical Strength of Grey Cast Irons 
containing Various Amounts of Carbon and Silicon. 

A. R, Page and J. H. Partridge: The IToperties of some Steehs 
containing Chromium. 

D. Brownlie : The History of the Cementation Process of steel 
Manufacture. Part I.— Baron de Lave ley e : Part 11, 

■ 8. Mai ta : The Corner Ghost in Steel Ingots. 
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British Aviation. 

T he peaeefiil penetration of all fields of thought 
and activity by the spirit and method of 
scientific inquiry is well illustrated in the extent to 
which eminent politicians, and ministers of the. 
Crown, now frequently refer to the need for relying 
on scientific knowledge for our material salvation. 
This is strikingly exemplified in the speech delivered 
by Mr. F. Montague, Under-Secretary of State for 
Air, on Mar. 18, in presenting the Air Estimates. 
Gone is the old tradition of regarding decimal points 
as mere 'damned dots’ of no importance, and in 
its place we have the ' new style ’ speech bristling 
with technical details that one might expect only 
from the mouth of the most hard-headed expert, as 
a justification to democracy for the expenditure of 
its hard-earned money. In a sense this change 
should occasion no surprise. The Air Force is a 
new wing, and, unlike the Arm}" and the Navy, has 
no long evolutionary history behind it. It is an 
upstart that has won eminence by a series of scientific 
and technical strokes. It can only be developed b}^ 
technical knowledge ; it can scarcely even be con- 
ducted without it. 

The total of last year’s estimate was £16,960,000 ^ 
as against for this year a total of £17,850,000, an 
increase due in the main to the provision of up- 
to-date equipment, essential alike for safety and 
efficiency, the growing needs of civil aviation, and 
outlay in scientific research. It can scarcely be 
contended that the air policy of Great Britain is 
anything but limited and unprovocative. If con- 
sideration is given to comparative air strength, and 
to the trend of air expenditure of such powers as 
France, Italy, and the United States of America, 
it becomes clear that the Air Force of Great Britain 
is substantially exceeded in first-line strength by 
these three other powers. In this connexion it 
should be borne in mind that our overseas garrisons, 
in the Middle East, and in India, make a much 
greater call than those of other countries. On the 
basis of metropolitan strength our standard is half- 
power approximately, compared with our nearest 
neighbour. In reply to a question by Sir Samuel 
Hoare on April 16, the number of aeroplanes main- 


tained by the respective 

nations, now, 

and five 

years ago, were stated to be : 



1925 

1930 

Great Britain 

. 630 

780 

France 

. . 1280 

1310 

U.S.A. 

. 750 

950 

Italy 

. 600 

1100 

The extension of the 

Air Force is 

no mere 
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expansion in th.e^ ordinary sense. To an increasing 
degree it is being used in the military field in sub- 
vstitiitioii for ground forces, with a consequent 
considerable ecoiioni}?-. JSTo other nation has yet 
piirsiied this policy of replacement to the extent 
to which Great Britain has done. The change 
wrought by this kind of transformation is well 
illustrated by the case of Aden, where for the last 
two 3^ears there has been an air squadron of twelve 
machine strength and a total complement of 200 
men, in replacement of one British and one Indian 
battalion of infantry with a total strength of about- 
16,000. Even as a mere aid to transport the effect 
of the aeroplane is of no mean order. During the 
Palestine riots the prompt arrival of fifty soldiers 
b}^ air did much to stem the movement. Aircraft 
were used, to drive ofi attacks by Arabs on isolated 
Jewish colonies before the arrival of ground re- 
inforcements ; in fact, according to Mr. Montague, 
as an instrument for quelling insurgents in almost 
inaccessible regions of the Par East, the Air Force 
has been invaluable. 

The multitude of non-militar}- uses to which 
these aircraft have been put is almost incredible : 
emergency^ assistance in cases of a medical and 
surgical character, particular^ in India ; rescues 
on British coasts and in the Middle East ; warnings 
of floods in India ; survey photography ; participa- 
tion in the anti-locust campaign in the Sudan ; 
fishery protection against poaching by foreign 
vessels on the east coast of Great Britain ; co- 
operation in the search for overdue fishing craft 
after gales. These are some of the diverse activities 
that the Air Force has been called upon to per- 
form. Meanw^hile, numerous reconnoitring flights 
are being undertaken across Africa, from north to 
south, with the object of trying out weather con- 
ditions for flying, and to examine the possibility 
of maintaining prearranged time tables under 
adverse conditions. In one such test flight, aircraft 
from Cairo, after a journey of 11,200 miles, returned 
late by five minutes only on the scheduled time. 

The part of the Under-SecretaiVs speech, how- 
ever, that dealt with the more purely scientific 
side could have been understood by^ only a small 
fraction of his hearers. The Minister explained in 
detail a large number of the highly technical 
problems that are being undertaken under the 
heads of research and development at various 
research stations. He described, for example, the 
scientific nature of the problem of noise in aircraft, 
the analysis of its source, how it is measured, and 
the investigations that are being pursued with the 
object of reducing it. He explained the nature of 
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aerod^mamic interference of aeroplane parts, and 
its effective w^astage of horse-power ; and he went 
on to describe in scientific terms the method of 
air-tunnel testing of models, and its limitations as 
regards scale-effect. This enabled Mm to justify 
the expenditure on a larger wind-tunnel and a new^ 
high pressure tunnel that are being constructed, 
and to explain their underlying principles. Engine 
research, wireless rotating beacons for direction find- 
ing, and many other new scientific developments, 
also found their place in a remarkable speech. 

To scientific men in Great Britain it is especially 
gratifying to realise that their w^ork, in its most 
technical form, has penetrated into the First 
Chamber in the land. If, however, the House of 
Commons is to maintain itself, in these difficult 
circumstances, as a stage for critical and intelligent 
discussion, it is vital that members of that body 
who possess a scientific training should meet on 
common ground. It is to be hoped that this may 
be provided by the new Parliamentary Science 
Committee. 


The Platinum Group Metals in 
South Africa. 

The Platimim Deposits and Mines of South Africa. 
By Dr. Perc}^ A. Wagner. With a Chapter on 
the Mineragraphy and Spectrography^ of the 
Sulphidic Platinum Ores of the Biishveld Com- 
plex, by Prof. D. H. Schneiderhohn. Pp. xv + 
326 + 38 plates. (Edinburgh and London : 
Oliver arid Boyd, 1929.) 215. net. 

I N this book we have a complete historj^ of the 
platinum group of metals from their genesis 
and mineralogy to the mining companies that 
exploit them. Dr. Wagner — and one realises with 
deep regret that this is the last time we shall 
receive such another work from his hands — speaks 
wdth authority, the authority that comes alone 
from personal experience. He also secured the 
services of Dr. Schneiderhohn, who contributes a 
valuable chapter abounding in admirable photo- 
micrographs on the mineragraphy, spectrography, 
and genesis of the platinum- bearing nickel- 
pj/rrhotite ores of the Biishveld Complex. In 
addition to plates, there are 37 text figures. 

Production of the platinum group of metals 
began in South Africa in 1921 when the recovery 
of ‘ osmiridium C a concentrate composed of 
several minerals, was begun in earnest in the Far 
East Paiid. The distribution of the ' osmiridium C 
principally derived from the Main Beef Leader, 
corresponds very nearly with that of the gold, but 
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at the best (in .Modderfoiitein ' B ’) was only 1 oz. 
per 1212 tons of conglomerate milled in 1924. It 
is entirely a by-product to the winning of the gold. 
Ill the central part of the Transvaal, however, the 
matter is different, for in 1925 the discoveries in 
the norite of the Biishveld Complex were made ; 
a rock series which '' probably contains in the aggre- 
gate more platinum than all the rest of the earth’s 
crust accessible to man Hence it is with this 
'' vast composite body of plutonic and volcanic 
rocks ” that Dr. Wagner’s book is for the greater 
part concerned. 

In general characters the Biishveld Igneous 
Complex is well known to students of African 
geology ; it is a basin-shaped sheet or lipolith, 
2 -3 1 miles thick and wonderfully differentiated 
into sheets and lenses simulating stratification. 
Of these la^nrs, the Merensky horizon, most im- 
portant in the Rustenburg district, claims a large 
section of the book, which is dedicated with an 
obvious regard to its discoverer. The Merensky 
Horizon contains the Merensky ' Reef ’, a pseudo- 
porphyxitic pyroxenitic diallage norite, occasionally 

almost iincann}?- ” in the regularity of its dip 
and strike. In many places ‘ chrome bands ’ are 
important features of the horizon. This occupies 
six chapters, and it is impossible to sum up in 
brief space the immense amount of detail with 
which these are crowded. It deserves six chapters, 
since Dr. Wagner concludes its deposits are 
“ among the wmrld’s greatest concentrations of 
mineral w^ealth 

Dr. Schneiderhohn’s contribution to our know- 
ledge of the nickel-pyrrhotite ores is also very 
detailed. The elaboration of the research is shown 
by the method employed. It was found that 
microscopic work failed and ordinary analjdical 
procedure proved impracticable to ascertain which 
minerals contained platinum and to what extent. 
Accordingly, isolation of individual grains was 
effected by means of a motor-driven drill resem- 
bling that used by dentists and minute fragments 
bored out under the microscope. These were then 
vaporised in an arc -lamp and the ultra-violet part 
of the spectrum obtained by the use of a quartz 
spectrograph. It was found that the chalcopyrite 
(the last sulphide to be formed) and millerite con- 
tained no platinum, which was present in the 
nickeliferoiis pyrite, p3a’rhotite and pentlandite, 
these also containing cobalt. Other results of 
interest are recorded, for which the reader is 
referred to the book. 

A short chapter is devoted to the Great Dyke of 
Southern Rhodesia, and it is thought that the small 
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quantity of platinum and associated pebbles of 
■ chromitite of the Somabula field near Gw^elo wm'e 
derived from it. In a few- pages the seemingly 
disappointing nickel-copper occurrences in the 
gabbro-norite (a phase of the Karroo dolerites) of 
Insizw^a and Tabankulii, and the more iiiiusiial 
. ones of the Waterberg district in the central Trans- 
vaal, are described. In the latter, the metal is 
found in quartz lodes along faults which cut felsites 
and tuffs of the Biishveld Complex, and is remark- 
able for its extremely erratic distribution, some 
assays giving extraordinarily high figures, '' prob- 
ably the highest ” ever knowm. 

The book concludes with short accounts of 
mining methods and mining companies, marketing 
conditions, and costs of production, among which 
one notes that to produce 1 oz. of platinum from 
the rocks of the Merensky Horizon costs about 
£6 ; the average content is roughly 5 dwt. per 
short ton. 

It is somewhat surprising to read that approxi- 
mately 70 per cent of the world’s total platinum 
supply is used for jewellery, whereas before the 
War it was employed for technical purposes. For 
the latter, substitutes have now been found. 

This is a book for geologists and mining engineers 
alike, and will doubtless remain for long the 
standard wwk on its subject. 

J OHN Parkinson . ■ : 


Political Science. 

Research in the Social Sciences : its Fundamental 
Methods and Objectives. By Robert Ezra Park, 
Allyn Abbott Young, Clark Wissler, Robert 
Emmet Chaddock, Robert Sessions Woodworth, 
Roscoe Pound, Arthur Meier Schlesinger, John 
Dewey, Charles Austin Beard. Edited, with an 
Introduction, by Wilson Gee. Pp. xi + 305. 
(Hew York : The Macmillan Co., 1929.) 8^. 6d. 
net. 

T his book is a series of more or less authoritative 
essays on the several branches of social 
science and exhibits wide variation in merit, 
ranging from vague meandering through wordy 
labyrinths leading nowhere, up to real sublimity 
and noonday clearness of thought. A sample of 
the labyrinthic uncertainty meets us at the very 
outset in the first essay, wherein Teggart is said 
to have stated the difference betw^een history and 
the other sciences in one ‘‘ fine phrase He said : 

Science deals wdth objects, entities, things, and 
their relations ; historjT- concerns itself wdth events” . 
One could, of course, debate until doomsda}^ on such 
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a tlieorem, either for or against, without tolerable 
approach to a satisfactory, definite, and agreed 
solution. Ko very clear light is thrown on the 
matter by the further cryptic utterance : Events 
happen; things do not”. Hence we may con- 
clude that science deals with things that do not 
happen ! Ail this may be fine phraseology, but 
does not appear very helpful to the hopeful student 
struggling to make his w^ay over the wide and 
troubled seas of sociology. Moreover, the above 
quotation from Teggart is supposed to note the 
difference between his torj^ and the ‘ ' other sciences ’ ’ , 
and this would seem to imply that history itself 
is a science. Whence it foIlow^s that one particular 
science, history, deals wdth events that happen, 
whilst the other sciences treat of things that do 
not happen ! Let us find what solace w^e can in 
this methodological labyrinth. 

Is history a science ? Taking one wild leap over 
all the intervening essays on economics, anthro- 
pology, statistics, psychology, jurisprudence, his- 
tory, and philosophy, w^e come to the last one, on 
political science, by far the best of the whole series, 
both in vigour and clearness of thought and in 
helpful and stimulating suggestiveness. Alighting 
breathless after a long jump, the above query 
greets us. Prof, Charles Austin Beard says : 

Ever since ISTewton discovered the law^ under 
which the stars swung in their orbits imaginative 
thinkers have toyed with the possibility of reduc- 
ing history to a science, and thus, automatically, 
the scattered and disjointed operations of man- j 
kind grouped for convenience under the head of 
politics.” 

Many great thinkers and the scientific spirit of the 
modern age have fed this ambition. Henry Adams 
said that every professor who has tried to teach 
the doubtful facts we now^ call history must have 
felt that, sooner or later, he or another wmuld 
put order in chaos and bring light into darkness. 
Does it really matter very much ? It all turns on 
our definition of science, and we have had to aban- 
don every attempt ho be very precise or inelastic 
in any definitions anywhere. Whether or no we 
can bring history and therefore politics within the 
orbit of true science, there must always be a vast 
borderland where one hovers between science 
and no-science or between science and philosophy, 
a region that must be closely scrutinised by all 
men.',';:: ■ 

Prof. Beard very ably discusses some of the diffi- 
culties in the path of recognising political science 
as such. These seem to consist mainly in the first 
place in unsuitable materials to work oix^ and 
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secondly in biased minds to w^ork with. Looking 
back over the political literature of the past two 
hundred years, he thinks that the major part of 
it, even of the greatest wuiters, is conspicuously 
partisan in spirit, designed to defend some existing 
pohtical order or to discredit it in the name of 
something that is thought to be better ; and “ if 
such be the state of our literature, wliat can be 
said of the state of our minds ”, a confused mix-up 
of convictions, prejudices, kinks, predilections, 
hunches, grouches. The first difficulty is probably 
contained in or a corollary to the second, and the 
defective mind has presided over all the W’'orks of 
the greatest political thinkers at least for the past 
two hundred years. Possibly, if wp could glance 
backw'ard two thousand four hundred ^rears instead 
of only twx) hundred, and thus include Aristotle, 
we might luckily find at least one mind capable 
of rising above narrowness and prejudice. But, 
taking the lesser sw^eep of baclaward vision, is it 
really the fact that all our waiters and political 
orators within that period have suffered from these 
mental infirmities ? Must we thus stigmatise such 
men as Burke, Chatham, Milton, or pjohn Locke ? 
Perhaps they have not been strictly scientific in 
the sense in wiiich w^e understand the term to-day ; 
they have at all events been above or in advance 
of the general level .of political thinking in their 
time ; they have exhibited in a .high degree political 
wisdom and sagacity, though wffiether this is the 
same thing as political science we need not stay 
here to inquire ; and they have made wmnderful 
contributions to the practical task of building 
up that noble edifice, the British constitution, 
and in enunciating the principles of sound govern- 
ment. 

Prof. Beard admits that these real or imaginary 
defects, both in the materials requisite for con- 
structing a science of politics and in the mental 
equipment available for the purpose, are not 
peculiar to the political and social sciences : they 
have been met with in the purest of the physical 
sciences, and do not necessarily and completely 
inhibit the ultimate hope of achieving a true 
science of politics, if we really are desperately 
anxious to make politics scientific in form and spirit, 
A more serious difficulty, according to the author, 
is the utter futility of such a science, that is, if it 
is to attain to any sort of capacity for prediction, 
able to trace the trajectory of future political 
events. Could, for example, political happeiiiiigs 
have been safely predicted in any university ■ in 
Germany in regard to the period,! 9 10'-20, without 
placing the professors under imminent risk. of being 
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stoned, or burnt by an enraged populace ? Also 
that wMcli is plotted in tbe curve would be in- 
exorable. '' If we could get enough knowledge to 
make a science of politics, we should imprison our- 
selves in an iron web of our own making/’ We 
could not by any effort prevent or change anything 
ill the prognosis. 

Waiving the question whether such inexorable 
predictability is a necessary quality* of genuine 
science, must w’-e cease our search for sufficient 
knowdedge to make a science of politics for fear that 
w^e should thus be self-condemned to feverish 
arachnidal activity and become hopelessly en- 
meshed in iron webs ? Reasoning on the analogy 
of astronomy, one could easily reach a reductio ad 
absurdum. Astronomical eclipses are predictable 
and inexorable, but we do not call such knowdedge 
useless or set it up as an argument against the 
admission of astronomy to the realm of science. In 
the political sphere, where phenomena are much 
more under human control, especially in view of 
the tremendous powers now placed in the hands of 
modern governments, it does not seem that prog- 
nosis, if attainable, need alw^ays be inexorable ; or 
at least, if we could not change coming events 
we could possibly in some measure provide for 
or against them, or even introduce modif3dng 
factors. 

The kernel, however, of Prof. Beard’s essay is 
much more important and less controversial than 
these preliminary excursions. He maintains very 
Justly that what is really needed to-day is creative 
thinking in the political sphere, and it is immaterial 
whether the results of such thinking are called 
political science, theory, philosophy, descriptive 
politics, or merely political thought. We very 
urgently need intelligence applied to political data, 
and the main questions are : What is intelligence ? 
How can it be developed and enriched ? What 
are the conditions favourable to its exercise on the 
data of politics ? We are treated to a brilliant 
disquisition on the subject of intelligence in which 
the so-called American intelligence tests are re- 
duced to absurdity, and even the President of the 
United States is severely handled and called upon 
to explain himself. President Hoover had recently 
ventured to include the "following very innocent- 
looking Httle contribution to political science in an 
address to the engineering profession ; 

''The engineers have contributed a great pur- 
pose in the United States— a purpose that is 
applicable to all branches of public life * not only 
their service but the engineers’ mode of thinking 
by which there must be determination of exact 
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facts, follow’-ed by a proper presentation of these 
facts in their proportional weight before any deter- 
mination is made of either public or private issue. 
That should be the basis of government action.” 

This might w^ell pass as a general description of 
scientific method, but Prof. Beard finds it bristling 
with difficulties when applied to politics, questions 
the terminological precision of nearly every word, 
and pulverises the whole statement with a heavy 
barrage of dictionary references. 

No, there is no science of politics, and there is 
not much room even for the application of scientific 
method. It remains to consider the most favour- 
able conditions for that hard creative thinking 
which seems to be the only thing left to us. Among 
these leisure and freedom are of primary importance 
though not always essential, and they do not 
necessarily induce thought. The intellectual atmo- 
sphere of the universities is not alwnys favourable 
and might w^ell be improved in various ways : 

“ There are in the university too many charming 
friends who must not be offended ; too many 
temporal negotiations that call for discreet manage- 
ment ; too many lectures to be delivered ; too 
many promotions requiring emphasis on the ameni- 
ties of life rather than on its thinking processes ; 
too many alumni eager to apply in 1928 what they 
learned in 1888 ; too much routine, not enough 
peace ; too much calm, not enough passion ; above 
all too many sacred traditions that must be 
conserved ; too many theories, not enough theory ; 
too many books, not enough strife of experience ; 
too many students, not enough seekers. Yet with 
ail its handicaps to thought the university must 
supply the training for most of our political thinkers, 
and with all its limitations it furnishes the most 
favourable chmate for creative work in America.” 

Practical experience with government as a going 
concern is desirable if it can be combined with 
aloofness from its immediately practical ends and 
freedom from financial or commercial entangle- 
ments or other interests. One may add as a final 
stimulant to creative political thinking a clear 
apprehension of the goal aimed at and of some of 
the problems which call now for urgent solution. 
Prof. Beard propounds several of these, and his 
list is remarkable in the height and depth of its 
range. If, as Edmund Burke said in regard to the 
conciliation of the American colonies, the mere 
attempt would be an undertaking that would en- 
noble the flights of the highest genius, so the mere 
contemplation of some of these momentous prob- 
lems, on which depends the destiny of mankind, 
may well stir the mind and imagination to the 
supremest exercise of thought — the first essential 
in any effective action. W. G. Linn Cass. 
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The Sea and all that in it is. 

The Seas : our Knoidedge of Life in the Sea and how 
it is Gained, By Br. F. S. Pvussell and Dr. C. M. 
Yonge. Pp. xiii + 379 + 127 plates. (London and 
New York : Frederick Warne and Co., Ltd., 
1928.) 12.S. m. net. 

r'llHIS handy volume, comprehensive and com- 
JL petent, illustrated genermisly and luminously, 
is easily the best of the smaller books dealing with 
the sea and all that in it is. The only English 
book that can hold a candle to it is Sir John Murray’s 
little volume in the Home University Library, but 
it is much smaller and necessarily restricted in its 
illustrations. With larger treatises, the best of 
which is '' The Depths of the Ocean ” by Murray 
and Hjort, the present compact volume does not 
compete, but the gist of the matter is all here ; 
and the whole story of oceanography is admirably 
told. 

We congratulate Dr. Bussell and Dr. Yonge on 
a first-class piece of work, neither too popular nor 
too technical, a. book of wide vistas, illumined with 
biological ideas. It is, written con amore, and we 
find the freshness and sparkle of the sea in its pages. 
It is one of the most successful of recent ecological 
books, not onty in its grip and clearness, but also 
because it is written educatively, building up from 
the familiar to the extraordinary, and from the 
general to the detailed, yet all as if the authors 
were thoroughty. enjoying themselves, as their 
readers certainly do. 

After a general introduction on man’s intellectual 
struggle with the jDroblems of oceanogra23hy, '' The 
Seas ” starts with the life of the shore, the dej^ths, 
and the open *waters. There are chapters on the 
swimming animals and the drifting animals, wLile 
the strange byw’'ay foilownd by borers is separately 
discussed. Coral reefs prove as fascinating as 
ever, and then comes a fine chapter on colour and 
phosphorescence. A discussion of different modes 
of nutrition among marine animals is followed by 
chapters on sea- water and on the oceanic changes 
that are correlated with the seasons. The authors 
pass on to methods of oceanographical research, 
and then come several predominantly practical 
chapters devoted to fisheries, shellfish industry, 
fishery research, and the diverse j)roducts of the 
sea. Great restraint* is shown throughout, for 
many of these subjects are very apt to run away 
with their expositors. 

It is difficult not to be extravagant in praising 
the well selected illustrations, many of which, in- 
cluding the coloured plates, are due to Mr. W. J. 
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Stokoe, who displa3^s brilliant skill. It is not 
only that the illustrations are beautiful and fresh ; 
we wdsh especially to praise their educativeness. 
They do not merely adorn the tale, they continue 
it. The altogether admirable volume, which we 
wish to recommend unreservedly to all interested 
in the sea, is a2)23ropriately dedicated to Dr. E. J. 
Allen of Plymouth, the inspirer of so many in- 
vestigations in marine biology. 


• Our Bookshelf. 

Die Bohstoffe des Tierreichs. Herausgegeben von 
Ferdinand Pax und W alther Arndt . Lief erung 2 . 
Pp. 161-400. 18 gold marks. Lief erung 3. Pp. 
160. 12 gold marks. (Berlin : Gebriider Born- 
traeger, 1929.) 

The second part of this interesting woik is com- 
posed of five chapters. The first chapter is devoted 
to a consideration of the shells of molluscs as orna- 
ments, amulets, as material for the preparation 
of cameos, as money, trumpets, lamps, etc. The 
second chapter deals with the electrical deposition 
of metals on the exterior of animals such as snakes, 
the sea horse (Hippocampus), etc., by which success- 
ful permanent preparations are possible, and in an 
appendix the method of impregnating similar ani- 
mals with paraffin wax in order to obtain dry pre- 
parations for museum purposes is briefly described. 
The following chapter is on animal substances em- 
ployed in powdered form as grinding or |)oIishing 
materials, as tooth pow^ler (for example, cuttle 
bone), and on skins, such as those of fishes used in 
smoothing and polishing ivory and other materials. 
The chapter on insect galls describes the principal 
kinds of galls found in commerce, with analyses of 
the more important. 

The final chapter of this part is on colouring 
matters of animal origin, especialty cochineal and 
the purple from the hypobranchiai gland of certain 
molluscs. An account is given of the history of 
these purple dyes, the constitution of one of wffiich 
was determined by Friedlander, wffio prepared from 
12,000 specimens of Murex brandaris, collected at 
Trieste, 1-4 gm. of the purple dye and showed it to 
be a brominated indigo (dibromindigo). An ade- 
quate account is added of the production, prepara- 
tion, and nature of sepia. 

The third part of this wnrk is concerned entirely 
with the formation, extraction, qualities, and uses of 
the numerous forms of fat, oil, and wax, and of shellac. 
Details are given of melting points and other 
physical jiroperties and of the chemical constitution 
of many of these substances, and reference is made 
to the more usual adulterants and to the methods 
by which their presence may* be ascertained. 

Of most of the substances dealt with in these two 
parts, there is an adequate historical account as w^ell 
as particulars of the amounts of maiw of them ex- 
ported or sold in given years, and the areas princi- 
pally concerned in their preparation and in their use. 
At the end of each section is a helpful bibliography^ 
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The Atom, By Prof. G. P. Tliomson. (The Home 
University Library of Modern Knowledge.) 
Pp.252. (London: Thornton Bntterworth, Ltd.,. 
1930 .) 25. M. net. 

The needs of the general scientific worker and the 
scientifically minded layman wishing to acquire a 
general knowledge of the advances and spirit of 
contemporary physics are very fittingly met by 
Prof. G. P. Thomson’s admirable little work. The 
author has, in a short compass, presented an up- 
to-date survey of physical theory and its bearing 
on chemistry with an extensiveness which •would 
not be suspected from the title. Starting with the 
spectrum and not forgetting cosmic rays, the 
reader is led through the fundamental laws of 
chemistry to the electron, isotopes, positive-ray 
analysis, crystal structure, and radioactivity to 
energy units, the conception of the quantum, and 
its development on the older theory. 

The most interesting part of the book is, how^- 
ever, that devoted to the recent wave theory of 
de Broglie, its development by Schrbdinger, and 
the ideas underlying the electron wave. The clear 
logical treatment throughout is assisted by a 
variety of happily chosen analogies. A surprising 
number of topics come under notice ; the reader 
will not look in vain for reference, necessarily 
superficial, to Heisenberg’s uncertainty relation, 
Pauli’s principle, the work of Davisson and Germer 
on the electron wave, Dirac and Darwin’s work on 
the spinning electron, and Eddington’s recent 
treatment of hcj^ire^. The modifications of the 
older Bohr orbit scheme necessitated by the wave 
mechanics are explained, and the role of the electron 
in chemical theory is interpreted. The book con- 
cludes with some considerations on the philosophical 
aspect of modern physics. 

Mathematics has been entirely avoided, the 
author confining himseH mainly to those concepts 
which lend themselves to physical interpretation. 
Due prominence is given to the fundamental part 
played by probability. The reader will not ap- 
preciate the co-ordination and development of 
Heisenberg’s matrix mechanics and Dirac’s analysis 
vdth the wave mechanics ; these being unsuited to 
verbal explanation are wisety omitted. The pos- 
sibly one-sided view resulting is largely offset by 
the clarity of the wave picture. A difficuit task 
has been accomplished in a manner which will repay 
the study not only of the non-specialist but also 
of the general scientific worker who has no wish to 
be lost in a mathematical fog. K. M. Bligh. 

The Year-Booh of the Scientific and Learned Societies 
of Great Britain and Ireland : a Record of the Work 
djone in Science, Literature and Art during the 
Session 1928-1929 by numerous Societies and 
Government Institutions, Compiled from Official 
Sources. Forty-sixth annual issue. Pp. vii 4 - 
413. (London : Charles Griffin and Co., Ltd., 
1930.) 185. net. 

Is this to be the last issue of this useful annual ? 
Unless further support is received the publishers 
announce that they cannot continue its publication, 
at least in its present form, and it is proposed to 
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economise by printing only the titles of papers 
which have been published as well as read. We 
doubt, however, if this would enable the publishers 
to reduce the price of the volume substantially and 
in these days of heavy expenses it is the high price 
which, we believe, prevents a wider sale. If the 
Year-Book ” as it is cannot continue, w^e would 
suggest an annual volume omitting all the lists of 
papers. Such a classified directory giving the 
names and addresses of learned societies and in- 
cluding, as now, their officers, brief particulars as 
to meetings, publications, and conditions of mem- 
bership, would be useful and the information could 
be kept thoroughly up-to-date if the volume was 
issued about May. For the present, however, we 
must be grateful to the publishers for continuing 
their efforts and also to the officers of societies who 
have given the time and trouble to enable the 
“ Year-Book ” to retain its official character. 

Joy in Work. By Henri de Man. Translated 
from the German by Eden and Cedar Paul. Pp. 
224 . (London : George Allen and Unwin, Ltcl., 
1929 .) 85. U. net. 

The English title is to be preferred to the original 
German, “Der Kampf um die Arbeitsfreude ” ; for 
joy in work is spontaneous, not the result of struggle. 
An interesting thesis is somewhat marred by ex- 
travagant phrasing ; insensibly we thinlv of *'the 
devil rebuking sin ” when the author inveighs 
against German books where ‘‘ the old grist is re- 
ground into a new and jawbreaking terminology ” ; 
let the following from Joy In Work ” suffice — 
certain kindred antinomies in proletarian char- 
acterology ”, which doubtless well expresses the 
Teutonic original. The subject is treated under 
the aspects of '' Impulse ” and Hindrances ” to 
such joy, and it is based on reports from workers, 
in response to a questionnaire furnished by the 
author. He discusses medieval craftsmanship and 
modern mechanised labour, the merits and de- 
merits of payment by time and by results, and 
distinguishes the factors that influence Teutonic 
psychosis from those that affect the Anglo-Saxon 
races. He wisely remarks that “ payment by the 
piece need only endanger the quality of the pro- 
duct when piecew^ork rates and minimum wages 
are so low that the worker has to speed-up im- 
moderately in order to earn a subsistence ” ; and 
suggests that the owner’s profits should increase 
only in proportion to the increase in the ivorkers’ 
wages”. P. L. M. 

Gmelins Handhuch der anorganischen Chemie . Achte 
Auflage. Herausgegeben von der Deutschen 
Chemischen Gesellschaft. System-Nummer 59 : 
Bisen, Toil A, Lieferung 1. Pp. 224. (Berlin: 
Verlag Chemie G.m.b.H., 1929.) 33 gold marks. 

The section of Gmelin’s ' Handbuch ’ dealing with 
iron (Part A) is an ambitious work to which eight 
specialists have promised to contribute. The 
224 pages now issued include a remarkable histori- 
cal bibliography covering 59 pages, with nearly 
2000 references, about 120 pages on the occurrence 
of iron, and in conclusion some 40 pages on the 
preparation of pure iron in various forms. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Natubb. No notice is taken 
of anonymous communlcatiotis.'] 

Age of tlie Earth. 

I HAVE just finished reading a most interesting book 
on “ The Universe Around Us ”, by Sir James Jeans 
It opens up a complex and abstruse subject with 
admirable clearness, so that even a geologist possessed 
of very little mathematics can find his way through 
it without too much difficulty. The ease with which 
in this brilliant book millions of millions of stars are 
marshalled and their history outlined for millions of 
millions of years inspires no little awe and a large 
amount of envy in the breast of a plodding geologist 
who keeps to the solid earth . If the book contained 
only the inspiring visions of an astronomer in regard 
to the origin and the fate of the universe around us 
a geologist might refrain from comment ; but at 
several points the history of the earth and its in- 
habitants is touched upon, giving him a right to a 
word of criticism. 

Sir James in a page or two suggests that the earth 
began about 2,000,000,000 years ago as a globe of 
intensely hot gas, which gradually cooled down, 
becoming first a liquid, then plastic, and finally an 
outer crast solidified, “ rocks and mountains forming 
a permanent record of the irregularities of its earlier 
plastic form ”, Life probably began on the earth 
about 300,000,000 years before the present. 

A generation ago, when Lord Kelvin laid down the 
law as to geological time, this allowance 'would have 
seemed very liberal ; but the discovery that the age 
of certain rocks can be determined by an analysis of 
the radioactive minerals they contain has completely 
changed our point of view. 2,000,000,000 years is 
decidedly too short a time for Pre-Cambrian history 
if the earth began in a gaseous form ; and life existed 
far earlier than 300,000,000 years ago. 

These points are easily proved by a brief study of 
the Grenville Series of Ontario and Quebec and of the 
Laurentian granite and gneiss which have erupted 
through it, since radioactive minerals are found in 
pegmatite dikes connected with the granite. 

Ages of Pegmatite in Ontario and Quebec. 


Determined, by 
H. V. Ellsworth.* 


Determined by 
T. L. Walker.^ 

1.274.000. 000 years 1,179,000,000 years 

1.293.000. 000 „ 1,189,000,000 „ 

1.239.000. 000 „ 1,299,000,000 „ 

1,130,000,000 „ 


liOcalities. 

Parry Sound 
Villeneuve 
Cardiff Tp. 

Butt Tp. 

The iGcaiities are scattered over 200 miles from west 
to east, and it will be observed that the age of the 
pegmatites does not differ greatly at the various points 
and that the two analysts are not far apart in their 
determinations. We may conclude that the uraninites 
of the pegmatites were formed about 1,230,000,000 
years ago. 

The pegmatite dikes are the latest phases of the 
molten granite which heaved up the rocks of the 
Grenville Series into domes forming important moun- 
tain chains which covered many thousand square 
miles, and the Grenville Series must have been solid 
rock long before this took place. 

The Grenville rocks are now crystalline limestones, 
gneisses, and quartzites, but were originally ordinary 
limestones, shales, and sandstones, which were de- 
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posited as limy material, mud, and sand in a shallow 
sea. 

The series is very thick according to Dr. Adams, 
who measured 17,824 feet in one section and 94,406 
feet in another ; and to the age shown by the radio- 
active minerals must be added many millions of years 
for the deposit of a great geological formation, its 
consolidation, and the thrusting up of the widespread 
Laurentian mountains. 

But we are still far from the beginning. Before the 
Grenville sediments could be laid dovui the earth’s 
crust must have been firm and solid to form shores 
and sea bottoms of a permanent kind, and must have 
been cool enough to allow rain to fall and rivers to 
bring down mud and sand into the sea. If the earth 
ever passed through a stage of heat and plasticity, that 
was completely over before the beginning of the Gren- 
ville sea ; and the water was cool enough to allow 
algae or other lowly plants to thrive, since in places 
the sediments contain several per cent of carbon, now 
in the form of graphite. 

Life had already appeared in the sea. 

The Grenville rocks have been chosen for this study 
because they are well laiowii and are dated by analyses 
of radioactive minerals, but they are probably some- 
what surpassed in age by the Keewatin, which is 
mainly volcanic, but with important amounts of sedi- 
ments, and the Coutehiching, which is wholly sedi- 
mentary. Ko uraninites have yet been found in the 
granites which penetrate them. 

Taking ail of these formations together, w© have a 
known area of 1,000,000 square miles of cold and rigid 
rocks with well-established lands and seas in North 
America 1,300,000,000 or 1,500,000,000 years ago, 
with no suggestion of physical conditions funda- 
mentally different from the present. 

The oldest rocks in Brazil, South Africa, Australia, 
India, Scandinavia, and Scotland, judging from what 
I have seen of them, include similar sediments to those 
of the Grenville and Keewatin in Canada, though not 
on so broad a scale. In Holmes’s interesting discussion 
of the “ Age of the Earth ”, the Lower Pre-Cambrian 
of West Australia is stated to be 1,260,000,000 years 
old, which fits well with the age of the Grenville. 

There were, then, solid land surfaces not too warm 
for lakes or seas to exist in all the continents in the 
earliest times known to the geologist ; and there is, 
in fact, no geological evidence that the world ever w^as 
molten. If our globe passed through intensely hot 
gaseous, liquid, and plastic stages, the cooling had run 
its course completely many millions of years before 
the pegmatite veins penetrated the Grenville sedi- 
ments ; and the cold continents had undergone at 
least on© major mountain- building revolution at an 
earlier time than 1,230,000,000 years ago. 

Since then the earth has not been cooling down, 
but has kept its surface temperature surprisingly 
uniform, though with minor variations, including 
several ice ages. The carbon and limestone in the 
earliest rocks suggest lowly plant life in the waters, 
from the very beginning of Imown geological history, 
and the Pre-Cambrian geologist is inclined to foe a 
uniformitarian, and to ask the astronomer if tli© first 
quarter of the world’s history was really so wild and 
turbulent as he describes it, when tlie later three- 
quarters were so temperate and uniform. 

May not the earth have been built up of cold 
particles such as now reach us by the million from 
space, and may it not have escaped entirely the white 
hot stage of the nebular theory ? Is it not possible 
that the hot gases cooled rapidly into innumerafole 
solid particles which later came together to make the 
earth ? The tiny scattered asteroids and meteorites 
suggest some such process ; and this would provide 
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the colei earth which the Pre-Cambrian geologi'st 
requires. 

If the astronomers cannot provide a cold process of 
world building, they must allow the geologist a much 
longer time than 2,000,000,000 years to condense the 
hot cloud of gas into a solid world with continents and 
basins cool enough for the C4renvilie sea with its algae. 

A. P. Coleman. 

Royal Ontario Museum, 

Toronto. 

^ Ages of Some Canadian Pegmatites, C&ntribs. to Can. Mineralogy, 
Univ., Toronto, 1924. 

“ Radioactive Minerals as Geological Age Indicators, American 
Journal of Science. No. 50, p. 127, etc. 


Recombination of Electrons and Positive Ions in 
the Upper Atmosphere. 

A METHOD of obtaining the recombination co- 
efficient of the electrons and ions in the upper 
atmosphere can be arrived at by the use of some recent 
radio telegraphic observations. The method depends 
essentially upon the measurement by radio methods 
of the maximum density of electrons in the layer at 

10 X10® 


If a single short impulse <t 0 V<t see. duration is sent 
out by the transmitter, it is generally reproduced as 
2, 3, 4, or even 5 separate images corresponding to 
various rays of elevation at the receiving end ^ 2 ? 

^4? ^5’ etc. From the speed of the receiving drum it 
is easy to calculate the time intervals between these 
signals and using the relation 




C \COS (9^ cos 9iJ C [cos / 


where d is the distance of transmitter from receiver 
(assuming cos = 1), to calculate accurately the value 
of e^. 

Values of d up to 35° have been obtained and the 
value of Braax. was foimd to decrease throughout the 
night. Using this material, the accompanying curve 
(Fig. 1) representing Amax. a function of the time 
after sunset has been secured. It is confirmed less 
accurately by transmission results which give the 
shortest wave that will return to earth at any given 
time of the night, and represents therefor© the varia- 
tion of N throughout the night. 

The dotted line represents the theoretical recom- 


bination curve N = : 


N, 
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, where t is the time after 

1 -t- i.v 

simset. The value of a, the recombination coefficient, 
can then be determined from the best fitting curve, 
and its value appears to be close to 8-75 x 10“^^ cm.^/sec. 

The physical significance of this quantity can best 
be realised by calculating the distance to which the 
electron must approach a positive ion in order to be 
captured, that is, the ‘ recombination radius This 
depends on v the electron velocity. If we assume the 
electrons in temperature equilibrium at 300° absolute, 
=1*1 X 10'^ cm. /sec. and a the re- 
combination radius is 1*4 x 10“® cm. 
If the actual value of v wqtb Vq and 


not IT X 10’, the value of a would 

/T± 


be 1'4 


10-9. 


10 ’ 


cm., 


2.3 4 5 6 7 8 9 

TIME AFTER SUNSET (HOURS) 

Fig. 1. — Full line, observed curve ; broken line, recombination curve. 


vai'ious times of the night after the ionising agent, 
the sun’s ultra-violet light, has been removed. 

A ray of frequency v sent out by a radio transmitter 
at an angle of elevation 6 will not be bent back to the 
earth again miless there are sufficient free electrons 
in the layer, and the relation determining the number 
of electrons N required is 


cos 6 = 


jR -ih 

■:^v 


/: 


Ne^c^ 

irmv^ * 


N is electron density ; when h, the height of the layer 
is small compared with R, the earth’s radius, this is 
approximately 

=sm9 ^ -f-2a;, 

irm 

where x —hjR, and where e, m, and c have their usual 
significance. 

In general, if such a frequency v is chosen that 

AT g2«2 

5 < 1 , then those rays for which sin^ d>d -2x 

will not be returned to earth. 

The method, then, consists in determining the value 
of ^mas. ; that is, the greatest angle at which rays are 
reflected to earth. For this purpose an accurate 
determhiation of B is necessary. The working of the 
facsimile device between New York and England on a 
wave-length of 22 m. has provided an opportunity of 
accurate measurement of these ray angles. 
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0 - = 1-4 X 10-9/y^28V, where V is the 
voltage equivalent of the electrons 
of velocity v. This seems a reason- 
able value in view of the theoretical work of Kramers, 
Eddington, Milne, and others.^ 

Unfortunately, only recombination radii for stripped 
nuclei can be obtained theoretically from Kramers’ 
formulse, namely, 


10- 




V r3(9-5s9/r2 _(.o-7F)’ 

where Z is the atomic number, F is the equivalent 
voltage of the recombining electron, and r the number 
of the quantum state in which the electron is captured. 
No reasonable adjustment of F can make this formula 
agree for the ionised hydrogen atom,- and the least 
value of Z required is 7, r = 1, in which case o- is 
1-22x10-9, 

The pressure at the measured ‘ equivalent height ’ 
at which the observed recombination occurs, namely, 
340 km., is entirely unlmown, but certain results, 
independent of this pressure, may be given. 

The mean free life of an electron between ionisation 
and capture is approximately five hours. Assuming 
1-1 X 10’, then the total distance travelled in this 
time is 2 X 10® km. although its final distance from the 
origin is much less, of course, depending on the 
number of collisions made with other molecules. 

During this period it makes about 120 collisions with 
ionised atoms within a radius of 2-74 x 10® cm. (the 
assumed average radius of the atoms of the atmo- 
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sphere). These last figures depend on the assumed 
vahie of„r. 

T. L. Eckebsley. 

Res ear ell L ab or a t o r ies , 

Marconi’s Wireless Telegraph Co., Ltd., 

Chelmsford, Essex. 

^ A summary of the work on recombimition is given by Seeliger, ‘‘Die 
Wiedervereioigimg von positiven loneii.” Phys. Zeits.) 30, 1929. 


Freshwater Biological Research in the 
Indian Empire. 

I HAVE read with deep interest the article by Prof. F. 
E. Fritsch under the title of “ Research in Freshwater 
Biology and the Functions of a Freshwater Biological 
Station ”, published in Natube of Feb. 15 (vol. 125, 
p. 241). Work in this line is imperative in the 
Indian Empire. Algological research in the Indian 
Empire is still in its infancy. Investigation into the 
algal flora of this country is not only valuable for its 
purely scientific interest but also from a practical point 
of view, as hinted in Prof. Fritsch’s article. So far as 
my experience goes, this land is very rich in algal 
vegetation. From a few bottles of algse collected 
from the Loktak Lake, Manipur, Assam, by the late 
Dr. FT. Annandaie, Dr. Brlihl ^ and I have discovered 
as many as forty-three new species of algae. Most of 
them were found from a small bottle. In my recent 
work ^ on freshwater algse of Malayan waters, I have 
described four species and five new varieties which 
appear new to science. Previous works on the algal 
flora of this country such as those of Turner, ^ West,^ 
and IST. Carter ^ also confirm the prospect of a similar 
finding of interesting new plants and forms peculiar 
to tlie Indian soil and climate, 

Not much wmrk from the point of view of period- 
icity, quantitative analysis or ecological study has yet 
been done here except Fritsch’s important publication 
on “ A Cenerai Consideration of the Sub-aerial Algal 
Flora of Ceylon and a Contribution to the Study of 
Tropical Algal Ecology. Part 1. Sub -aerial Algse 
and Algse of the Inland Freshwater Recently, 
however, I have taken up work on the biological 
investigation of the filter-beds of Calcutta — in col- 
laboration with Rai Bahadur Dr. G. C. Cliatterjee 
(protozoologist), Dr. T. K. Ghose (chemist), and Mr. 
K. N. Das (zoologist). The work, so far as results 
obtained up to now show, is of immense imj^ort- 
anee from a biological point of view as suggested by 
Prof. Fritsch. It has been observed that there is a 
regular rotation in the growth of algal vegetation in 
the filter-beds, which is invariably associated with 
animal organisms, such as Protozoa, sponges, worms, 
larvae of insects and molluscs sp. Growth of green 
algse predominates over the blue-green ones, and 
diatoms are found either as pure formation or as 
epiphytes. Bynedm affmis var. jasciculata is the 
most common species present in all the filter-beds. 
Of the algae, Clathrocystis aeruginosa, Volvox glohator, 
Gladophora crispata var. genuina, Zygnema sp., Tri- 
bonema bombycinum, Gloeotrichia natans, Hydrodictyon 
sp. often grow either as pure or mixed formation or 
by rotation, one appearing after the other. These 
grow frequently in such huge masses that they have 
to be scraped off and carried away in cartloads. 

The life -histories of these algae are intimately con- 
nected with and thus controlled by tbe physical, 
chemical, and climatic conditions in and around the 
filter-beds. Detailed algological and chemical analyses 
of this water of the filter-beds are being carried on, 
and the correlation of all the factors will, it is expected, 
throw much light on the aquatic biology of the filter- 
beds. Experiments for the control of the different 
species have been undertaken with the view of keeping 
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the filter-beds to a certain extent free from the crowded 
growth of algal vegetation, as the growth of the alga^ 
sometimes reaches the point when it chokes up the 
action of filtration. Tlieii the masses of algal vegeta- 
tion, by dislodging from the bottom, cause fissures in 
the floors of the filter-beds which become the abode 
of animal organisms and thus the filter-beds are 
rendered defective. Algal contents of the oysters of 
the Malay Peninsula are also being investigated. 

There is, therefore, a vast field for research work in 
various avenues for the algologists in India. There is 
no doubt that biological investigations of fresh and 
marine waters of this country are of greatest import- 
ance from the points of view of pisciculture and sani- 
tation ; for fish, one of the important foods for human 
beings, are directly or indirectly dependent on algal 
vegetation, and some lower members of algse also by 
assimilation of organic matters for their growth 
expedite the self -purificatory action of the water. 

K. Biswas. 

The Herbarium, 

Royal Botanic Garden, 

Calcutta, Mar. 20. 

' Briihl, P., and Biswas, K. Algse of Loktak Lake, Memoirs of the 
Asiatic Society of Bengal, No. 1^2^, 

“ Biswas, K. IV. Papers on Malayan Aquatic Biology. 11. Fresh- 
water AJg®, Jour, of the Federated Malay States Museums, voL 14, 
pp. 404-435, pts. 3 and 4, 1929. 

® Turner, W. B. Freshwater Algae of East India, Kungl. Sv. Vet. Ah. 
Handl, 25, 1893. 

^ West and West, G. S. Freshwater Algse from Burma, including a 
few from Bengal and Madras, Ann. Roy. Rot. Garden, Calcutta, 1907. 

^ Carter, Kellie. Freshwater Algfe from India , Records of the Botanical 
Survey of India, vol. 9, No. 4, 1926. 


The Acquired Characters of Alytes. 

I AM glad to see from Dr, Walker’s letter in Natxiee 
of April 12, p. 562, that he does not dispute Kammerer’s 
work. He is fully justified in doing so since the visit 
of Kammerer’s teacher, Prof. Przibram,4o London last 
year, because Kammerer’s work was carried out under 
Prof. Przibram’s supervision : and Prof. Przibram, 
who stayed with me, assured me that the work was 
sound and that he himself had seen the modified Alytes 
when alive. 

But Dr. Walker asserts that the work, if fully con- 
firmed, would afford no proof of the inheritance of 
acquired eiiaracters because the modified Alytes, if 
replaced in the normal conditions, would in all 
probability revert to the type form. This assertion 
implies a confusion of thought in Dr. Walker’s mind, 
which is shared apparently by many others. 

It is no explanation of Kammerer’s results to say 
that they are due to “ the presence in the germ- 
plasm of potentialities to respond in a definite manner 
to changes in the environment Undoubtedly this 
power resides not only in Alytes, but also in greater 
or less degree in all organisms — otherwise there would 
be no possibility of evolution. The question at issue 
is whether the exercise of this power in one generation 
affects the possibility of its exercise in subsequent 
generations — and Kammerer’s experiments not only 
on Alytes but also on Salamandra prove in the clearest 
manner that this is so. Dr. Walker apparently expects 
that if an animal, moved from environment A to 
environment B, responds by a change in growth and 
structure, this change should persist without alteration 
when it is moved back from environment B to en- 
vironment A. What we might reasonably, expect, 
and what as a matter of fact we find, is that when the 
animal is kept for several generations in environment 
B, , the response is intensified and appears earlier in 
development — in a word, that it becomes more 
engrained in the hereditary complex, and that when 
it is-, moved from environment B to environment -4, 
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tliere is a lag in tiie re- assumption of ancestral 
characters. 

It recjuired, according to Kammerer, no less than six 
generations in the modified environment to awaken 
ill Alytes the ancestral potency to produce the nuptial 
fiad ; and the offspring of Sala/mandra maculosa^ 
which had been reared in a yellow environment, 
became yellower for the first eighteen months of their 
lives in spite of the fact that they were reared in a 
black eiiivironment. Similar results were obtained by 
Diirkhen with the pupae of white butterflies, and the 
cumulative effect of succeeding generations in in- 
tensifying accjuired immunity has been beautifully 
shown by Metalnikoff in the caterpillars of the bees- 
wax moth Galleria. 

In conclusion, let me describe a series of experiments 
carried out in my own laboratory at the Imperial 
College of Science under my supervision by my former 
colleague Dr. (now Prof.) Hogben. We had specimens 
of tw^o very similar newts living in our tanks, namely, 
the axolotl {Siredon pisciformis) and the mud-puppy 
(Necturus lateralis). Both normally live all their lives 
in water and retain external gills and open gill slits 
through life. Both ware fed in the same way with 
thyroid, and the miracle of the change in a few waeks 
of the axolotl into a small black land newt was 
enacted before our eyes. But no amount of thyroid 
feeding made the smallest change in the appearance 
of the mud-pupi3y. In one case the power to meta- 
morphose into a land newt, though overlaid by the 
new perennibranohiate character, still survived as a 
‘ suppressed complex ’ ; in the other, owing to the 
deeper engraining of the perennibranohiate character, 
it had apparently been irretrievably lost. 

E. W. MacBbide. 

Imperial College of Science, 

London, S.W.7. 


Adsorption on the Crystal Lattice of Cellulose. 

Investigations into the adsorption of various 
substances by cellulose in the presence of dispersive 
mediums such as sulphuric acid, zinc chloride solution, 
etc., have resulted in some very interesting observa- 
tions in my laboratory during the past two years. 

The more important of these will be published in 
due course, but meanwhile the nature of the blue, 
violet, and red iodine adsorptions from a solution of 
iodine in potassium iodide in the presence of the dis- 
persive solutions is of considerable theoretical interest 
to those who are working either with cellulose or 
similar colloidal substances. 

1. A pencil of light, passing through a natural fibre 
of cellulose (a flat spruce tracheid, for example), the 
latter being deeply stained with iodine by the methods 
indicated above but still translucent enough to pass 
light, is completely polarised by absorption. 

2. Two fibres stained with iodine in this way, when 
crossed at right angles, behave like tourmaline plates, 
giving total absorption of the light at the area of 
crossing. 

3. Microscopical analysis of this phenomenon proves 
that the polarisation of the light is caused by ultra- 
microscopic crystalline particles of iodine oriented on 
the crystal lattice of the cellulose either as an isomorphic 
or an isogonic overgrowth, or intergrowth. 

4. It is presmned from the optical properties of 
the smallest crystals of iodine observed under the 
microscope that these crystalline particles of iodine 
are rhombic prisms. 

5. The iodine penetrates into the interior of the 
cell-walls, but the concentration is greatest on the 
surface, where it tends to develop into an actual 
microcrystalline overgrowth of iodine crystals. 
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In other experiments definitely oriented crystal 
overgrowths of calcium carbonate and barium sulphate 
(both rhombic) have been produced on natural fibres 
of cellulose. In the case of natural dendritic growths 
(arising from a particle of bronze or co]:)per) in paper, 
the actively spreajciing material during the fern-like 
growth is copper sulphide which is also rhombic in 
structure. 

With regard to the blue and red absorptions of 
iodine on cellulose, which are still under investigation, 
the followtng points may be noted : 

1. It is expected that some further light will be 
thrown on the problem of the formation of similar 
coloured adsorption compounds of iodine with other 
substances, now^ a subject of considerable interest in 
colloidal chemistry. 

2. This type of adsorption of one crystal lattice 
upon a second may possibly take place in the dyeing 
of cellulose. The iodine-stained fibres, like those dyed 
with cotton and basic dyes, are strongly dichroic. In 
the latter case dichroism is the only evidence of 
orientation, but in the case of iodine we have both 
strong dichroism and complete absorption of one ray 
giving polarisation of transmitted light. It appears 
probable that the dichroism of the dyed fibres may 
not be due merely to the orientation of the cellulose 
micellse, but also to the crystalline structure of the dye 
micellae similarly oriented. 

3. The iodo-sulp»hates of quinine (artificial tour- 
maline or ‘ herapathite ’) which are also strongly 
dichroic may be isomorphous crystalline compounds, 
as their peculiar optical properties are clearly due to 
similar proj^erties in the iodine itself. 

James Steachan. ^ 

Devonshire House, 

Pelham Road, 

Gravesend, Mar. 3. 


Atmospheric Light Columns from Artificial 
Lights. 

When travelling by tram, I have often seen the 
light of street lamps drawn out into beams perpen- 
dicular to the direction of streaks left upon the window 
glass. Effective fibres of the cleaners’ cloth are sensibly 
parallel, and though I had mentally noted that the 
beams were due to diffraction, it had not hitherto 
seemed worth while publishing the observation. I 
would suggest, however, that it provides a simple 
analogue for the atmosjiheric light columns mentioned 
by Dr. Currie in Natube of April 5. 

There can be no doubt that the vertical atmospheric 
beams are due to horizontal particles, w^hich need not 
be laminar as suggested by Dr. Whipple. Some readers 
may find difficulty in accepting a horizontal orienta- 
tion of falling particles, and it is therefore of interest 
to recall the observations of Dr. John S. Owens 
(Brit. Assoc. Rep., p. 611 ; 1913) upon the deposition 
of silt and sand in water. He found that when bodies 
of different shape (discs, rectangular plates, or rods) 
were allowed to settle in water, they settled in every 
case in the position offering the greatest resistance to 
movement. 

Construction of a model to produce light columns 
presents no difficulty in principle ; all that is required 
is a suspension of lamellar or acicular particles within 
a transparent chamber having plane parallel sides. 
I believe I have obtained an indication of the effect 
with crude apparatus, but a successful result could be 
obtained only under rigorous conditions in which the 
effects of convection and tremor can be eliminated. 

The apparently contradictory orientation of both 
lamellar and acicular particles when suspended in a 
fluid at rest, and when giving rise to the phenomenon 
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which I called " swirl opalescence ’ (Nattjiie, 123, 491 ; 
1929) are consistent with the principle of least action. 
I should like to mention that I accept Dr. A. S. C. 
Lawrence's suggestion (private communication) of 
the term ‘ stream scintillation ’ in place of swirl 
opalescence. Hugh Kicon. 

Bothamsted Experimental Station, 

Harpenden, Herts, April 5. 


The New Planet. 

Dans le numero de Natuee du 12 avril, p. 577, le 
redaeteur de la note “ The New Planet " suppose 
gratuitement Cjue j’ai commis une erreur de raisonne- 
ment dans le calcul du diametre photometrique de la 
iioiivelle planet© . L 'inexactitude de cette supposition 
se trouve demontree par ma Note, presentee a I’Aca- 
demie des Sciences de Paris dans sa seance du lundi 
7 avril, intitule© : “ Sur le calcul du diametre photo- 
metrique du corps celeste de TObservatoire Lowell” 
(Gomptes rendvSf t. 190, p. 857 ; 1930), oh se trouve 
precisement reproduite la formule qui m’a servi : 

logg>=g(»i, -OT)-log-^, 

et aussi par ce fait que 1© calcul base sur le carre de la 
distance r' au lieu du carre du produit r'A', ne don- 
nerait pas 1500 km. avee ies constantes que j’ai in- 
diquees (D = 53,000 km., m' = 15-0, m = 7*5, r' = - 45, 
r=:30, A = 29, A = 0-6, A' = 0*15). mais 5000 km. En 
I’ealite, il s’etait glisse dans Vlnformation Rapide^ 
et ma premise Note a I’Academie qui en est la repro- 
duction, ime simple erreur num^rique dont j’ai publie 
aussitdt une rectification. E. Balbet. 

Observatoire de Meudon, 

Avril 12. 


All that was stated positively in the note on 
M. Baldet’s diameter of the new planet was that his 
conclusion that its diameter was only 1500 km. if its 
albedo was taken as 0*15 was erroneous. His present 
note is in full accord wuth that statement, since he 
now gives, in Coniptes rendus for April 7, a diameter 
of 2500 km., taking the albedo equal to that of 
Neptune ,* that would give 5000 km. with an albedo 
that of Neptune. 

The note in Natube w^ent on to say (correctly) that 
some people had made the mistake of making the 
light vary as the inverse square of the distance, 
instead of the inverse fourth power. M. Baldet’s 
letter makes it quite clear that he did not fall into 
this error. Needless to say, the note was -written and 
published before any correction of M. Baldet’s original 
statement had been received. 

The Wbitee of the Note. 


Influence of Chemical Colloidisation on the Anomal- 
ous Diamagnetism of Bismuth and Antimony. 

It is a well-kno-wn fact that antimony and bismuth 
possess a high diamagnetism in the solid massive 
state, the specific susceptibilities being 0-78 x 10~® and 
1-17 X 10"^ respectively at 30° C. according to my 
experiments. In a communication published in 
Natxjee of Nov. 16, 1929, p. 762, 1 reported the results 
of the influence of particle size on the anomalous 
diamagnetism of antimony, its value falling on 
mechanical colloidalisation. Further experiments on 
chemical colloids of bismuth and antimony show a 
still more striking decrease. 

Cofloidal antimony was prepared by reducing a 
solution of potassium antimonate by sodium hydro- 
sulphide. This was centrifuged and the fine particles 
further purified in very dilute hydrochloric acid and 
carbon disulphide to remove traces of iron and sul- 

No. 3157, VoL. 125] 


phur. The specific diamagnetic susceptibility ob- 
tained was 0*31 X 10“® with a particle size of about 
100 the particles themselves appearing as clusters 
of small particles. 

In the case of bismuth, the colloid was prepared 
by reducing bismuth tartrate by stannous chloride in 
alkaline lye and centrifuging. The purified substance 
gave a diamagnetic susceptilDility of 0*25 x 10~®. (See 
also Honda and Owen, Ann, der Phys., 37, 657 ; 1919 ; 
where Kahlbaum’s colloidal bismuth is reported to 
give 0*47 X lO"®, whereas in the massive state it is 
1*4x10-®.) 

These results seem to indicate that the high dia- 
magnetism of these elements and that of graphite 
(Sir C. V. Baman ; see Natube, June 22, 1929, p. 945) 
is a crystalline property and not atomic as dia- 
magnetism is generally understood to be. 

V. I. Vaidyanathan. 

Annamalai University, 

Chidambaram, South India, Mar. 8. 


Leaf- Curl in Cotton. 

In an article entitled “ Cotton in Africa ” (Natube, 
Feb. 22, 1930, pp. 291-292), referring to cotton in the 
Sudan, it is stated that “ Becently the disease Imown 
as leaf-curl has been attacking the crops in this 
locality, and there is evidence that the jassid insect 
is responsible for spreading the contagion. The Cor- 
poration is now considering the desirability of breed- 
ing jassid-resistant strains in the Sudan.” 

Working in the Gezira area, which is by far the 
most important long -staple cotton -producing locality 
in the Sudan, I have recently proved that leaf -curl 
of cotton (or, as it should preferably be called, leaf- 
crinkle) is transmitted mainly, if not entirely, by an 
at present undetermined species of Aleurodidaa (White- 
flies). A preliminary paper on the subject has been 
submitted for publication. 

T. W. Kiekpatbick. 

Wellcome Tropical Besearch Laboratories, 

Gezira Branch Laboratory, 

Wad Medani, Sudan. 


Mounting Media for Microscopic Work. 
Although, as Mr. Wilfrid Marshall points out in 
Natube of April 12, there appears to be no theoretical 
advantage in using a mountant containing dried 
Canada balsam and a-bromonaphthalene, in practice the 
mixture has the valuable property of high viscosity. 
The use of a medium of high viscosity enables fresh 
mounts to be photomicrographed at high magnifica- 
tion, using the microscope in a horizontal position ; in 
fact, we now find it to be an advantage to use twice the 
stipulated quantity of dried Canada balsam in order 
to make the mountant as viscous as possible, so that 
film sections may be photomicrographed within a few 
minutes of being cut. E. E. Jelley. 

Research Laboratory, 

Kodak, Limited, Wealdstone, Middlesex. 


An Anthropological Congress. 

I HAVE to-day received from the Institut Inter- 
national d’AnthropoIogie in Paris a copy, dated 
Feb. 15, and marked ' urgent of the circular of 
invitation to the twn Anthropological Congresses to 
be held concurrently in Portugal in September 1930, 
of which I was able to give some particulars in my 
letter of Mar. 15, published in Natube of Mar., 29. ' ■ 

John L. Mybes. , 
Boyal Anthropological Institute, 

London, W.C.l, April 16. 
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Some Solar Eclipse Expeditions of 1930 and 1932. 

By Prof. F. J. M. Steatton. 


rilHE two total solar eclipses of this j^ear are not 
A attracting organised expeditions from Great 
Britain. The first one, on x4pril 28, was annular 
over most of its path, though it was total along a 
narrow belt not more than half a mile wide from 
just north of San Francisco across 
Nevada and Idaho to a point 
north of Virginia City in Mon- 
tana. The uncertainty in the 
position of the belt w^as esti- 
mated at a quarter of a mile, 
and totality w^as nowFere longer 
than 1*5 sec. An eclipse of 
this kind may be valuable for 
the investigation of the flash 
spectrum at different levels, and 
observing parties went not only 
from the nearby observatories 
of Mt. Hamilton and Mt. Wilson, 
but also from the Allegheny 
Observatory. It is, to be hoped 
that answers have been obtained 
to some of the problems wFich, wdth the aid of 
clouds, have been eluding eclipse observers for the 
past few?' years. 

The second total eclipse of this year, that of 



Oct. 21-22, is visible from the small island of 
Niuafou in the Tonga Islands and near sunset in 
Chile and Patagonia. Totality lasts 2 minutes. 
The New Zealand government and the United 
States Naval Observatory are sending expeditions 
to Niuafou. A recent volcanic outburst which 
partially destroyed the island will add to the diffi- 
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cuities wdiich must face these parties in arranging 
their eclipse camps, but majr also appreciably add 
to the interest of the expeditions, ' Br. C. E. Adams 
is going as leader of the New- Zealand expedition and 
Prof. S. A. Mitchell as leader of the x4merican party. 


The next eclipse which is likely to be widely 
observed is that of Aug. 31, 1932, visible in Canada 
and in the Eastern United States (Fig. 1). The 
next ordinary General Assembly of the Interna- 
tional Astronomical Union will be held about a 
week later at some nearby centre in the United 
States, so that a number of astronomers from other 
continents may be expected to observe this eclipse 
alongside of their Canadian and American colleagues. 

Five yesiTs ago Prof. Todd began collecting 
weather observations along the track of this eclipse, 
and in 1929 Prof. Slocum took over from him the 
task of collecting and collating the data. He has 
published the results of the observations to date in 
Popular Astronomy for April, and with his per- 
mission some of his data are reproduced here. As 
will be seen from Fig. 2, the chances of success are 
about one-haH at most stations betw'-een Hudson 
Bay and the coast of Maine. Only the inter- 
mediate stations are considered by Prof, Slocum, 
who suggests that the best place for a camp is 
some distance back from the Maine coast, perhaps 
between East Baldwin and Fryebiirg. 

South of the St. Lawrence River in Canada, as 
also in the States, the central line is readily ac- 
cessible by rail, and it should be easy to spread a 
number of observing parties along the central line. 
At Yamachiche, on the St. LawTence River, there 
is a large Marconi wireless station. At Drummond- 
ville, Sherbrooke, and Magog good accommodation 
would be available, but there should be none of 
the difficulties that frequently awmit eclipse ex- 
peditions in out-of-the-w^ay parts of the w- orld, and a 
w^ell- distributed set of parties may hope to secure a 
reasonable proportion of successful observations. 

It should be added that totality lasts about 100 
seconds, that the width of the belt of totality is 
about 80 miles, and that its south-western edge 
runs from Montreal to the coast of Massachusetts 
midwmy between Salem and Gloucester. 

" s 2 
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Problems c 

By Prof. B. 

rilHE iiitrodiiction of irrigation in an arid country, 
J- along with its obvious blessings, brings in 
Its train diverse problems, as do most other of 
mail’s disturbances of Nature’s equilibrium. The 
consequences may give rise to problems of such 
urgency that, unless solved, large tracts of land, 
after a period of fertility productive of an ever- 
increasing density of population, must lapse into 
saline desert or into waterlogged marsh infested 
with malaria. Difficulties will be at their worst in 
flat country devoid of drainage. 

Terrain, soil and sub-soil, climate, the design of 
irrigation channels, the method of distribution of 
water, and the habits of the cultivator, must all 
be factors which contribute to the permanent 
success or ultimate disaster of irrigation projects. 
Only by the systematic study of their interactions 
can it be hoped to secure control of effects . Control 
is perhaps too strong a word to use when the 
complex reactions which follow the apparently 
simple engineering feat of digging a canal for 
irrigation are properly considered, but for the 
possibility of disaster w^e have object lessons in 
the ruined irrigation systems of Mesopotamia and 
the Punjab, which must once have supported 
flourishing civilisations. 

In the Punjab an average flow throughout the 
year of about 25,000 cubic feet of water a second 
is maintained by irrigation works by which some 
lOJ million acres of crops are matured in land 
previously desert or precariously cultivated. These 
figures omit the great areas which are now coming 
into cultivation as a result of the new irrigation 
works on the Sutlej, and greater areas, which will 
be irrigable when the Sukkur barrage on the Indus 
is completed. 

Of the 10| million acres irrigated in the Punjab, 
the area threatened with waterlogging has been 
estimated at 3|- million acres. ^ 

The new areas now being brought under irriga- 
tion are probably more liable to damage than 
those in the Punjab, since, in general, soils become 
heavier and the fall of the land flatter as w^e proceed 
south. 

The need for research has been recognised, but 
not too soon. As a matter of Imperial interest, 
the question has been under examination for some 
time by a special committee appointed by the 
Committee for Civil Eesearch. The report of this 
body will be awaited with interest. In the Punjab, 
the ominous rise of the water-table in manyirrigated 
tracts, the abandonment of an increasing acreage 
of once fertile land through actual w’'aterlogging 
and the spread of saline soil, could not be longer 
ignored. Some preliminary steps have already 
been taken in an attack by scientific methods upon 
the analysis of the factors, and in attempts at 
control, by the formation in the Punjab under the 
Irrigation Department of a research organisation. 

A laboratory equipped for the study of the hydro- 
dynamic and physico-chemical problems which 
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I Irrigation. 

E. WiLSDOK. 

await solution is nearing completion, and a staff 
of computers for statistical investigations has been 
at wwk for some time. Already some light has 
been thrown on the gravity of the problem, and 
indications of the most feasible methods of control 
by administrative methods or engineering w^orks 
have been secured. A brief account of the results 
obtained and the problems now more clearly 
defined may, it is hoped, reveal subjects of scientific 
interest to workers in many fields whose active 
interest would be of valuable assistance to those 
called upon to face the situation. 

Fortunately, due to the foresight of a former 
chief engineer of the Punjab — Sir Thomas Higham 
— extensive records have been kept for nearly 
thirty years of the depth of the water-table in 
selected wells scattered more or less uniformly 
throughout the irrigated tracts. This valuable 
collection of data, with records of rainfall main- 
tained by the Irrigation Department at sub- 
di visional stations, and the recorded volume of 
irrigation water admitted to canal distributaries, 
enables statistical estimates to be made, not only 
of the present and future rate of rise of a water- 
table but also of the relative responsibility of 
rainfall, drainage, and the irrigation load for the 
effects observed.^ 

The method of analysis adopted has been that ' 
developed by B. A. Fisher ^ of the Statistical 
Department of Rothamsted Experimental Station 
in the examination of the relation between rainfall 
distribution during the growth of a crop and its 
yield. This method was necessary, as there is 
every reason to expect that rainfall or irrigation 
in excess of the normal will not have the same effect 
on the water-table at different seasons of the year 
since the quantity of water lost by evaporation, 
and able to affect the water-table, must depend 
intimately on the prevailing temperature and 
humidity. Moreover, well measurements have 
only been recorded on two dates in the year, in 
June and October, and the latter are not very 
trustworthy on account of the after-effects of 
flooding due to the previous monsoon. The 
method adopted was therefore to correlate the 
constants determining a polynomial curve fitted 
to the distribution of rainfall and irrigation in the 
year previous to the w^ell observations, with the 
fluctuations of the spring levels after correction 
for secular trend. Typical regression curves are 
reproduced in Fig. 1. The ordinates represent the 
effect in the following June of unit departures from 
the average depth of irrigation on the rise of the 
water-table. 

Such curves represent the result of heavy com- 
putations. More than three hundred individual 
well records are included, each of which is suitably 
weighted for the area of which it is taken as re- 
presentative. Secular change was eliminated from 
the record of well fluctuations by fitting an ex- 
ponential curve, departures from which were 
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correlated with the rainfall and irrigation dis- 
tribution. 

The available record varies from 20 to 27 years 
ill the cases examined. The unit of time was taken 
as five days, for each of w^hich it %vas necessary to 
compute the rainfall from about fifty rain-gauge 



Fig. 1. — Typical regression curves showing the effect of rainfall or 
irrigation on the rate of rise of the water-table. 

LJ.C. — Lower Jheliim Canal. Area, 2096 sq. miles ; recorded 
wells, 80 ; perennial irrigation. 

L.C.C. — Lower Chenab Canal (Upper) ; 2030 sq. miles ; recorded 
wells, 54 ; perennial irrigation. 

J. (& K . — Jaurian and KasoM distributaries. Area, 65-2 sq. miles ; 
recorded wells, 6 ; the water-table is high and a considerable proportion 
is irrigated by wells. 

CJ.C'.O.— -Upper Chenab Canal. Area, 2486 sq. miles ; recorded wells, 
83 ; the water-table is high throughout the area and a large proportion 
receives irrigation only in the summer season. A large area of rice is 
grown. 

stations and the records of many canal dis- 
tributaries. The correlations are undoubtedly 
significant according to statistical criteria, the 
percentage of the total variance accounted for by 
the regression being more than 60 per cent in the 
mean for the cases illustrated. 

There is a marked uniformity in the regressions 
for the monsoon period, July to September. 
Roughly we see that a depth of water added to 
the surface of the soil as irrigation or rain produces 
an effect on the water-table, detectable six months 
afterwards, of from one to one and a haK times 
its amount. This indicates that from one-third to 
one-half of the water must reach the water-table 
from the surface, since the porosity of the soil 
may be assumed to lie between 30 and 40 per cent. 
The effects of irrigation during the winter months 
are more diverse, as might be expected. There is, 
in addition to the monsoon maximum, an obvious 
tendency to attain another maximum effect during 
February and March. This is most marked in the 
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Upjier Chenab Canal, which differs very consider- 
ably in its agricuitural regime from the others. 

The winter ‘ hump ’ in the regression curve has 
afforded an instructive insight into agricultural 
practice, and has been traced very conclusively to 
w^asteful irrigation. The most important applica- 
tion of the results has been in guiding administra- 
tive action in insistence on economy. It is obvious 
from the curves that great effects are possible 
through economy, or avoidance of waste, during 
the monsoon, and, on certain canals, during 
February and March. The total closing of certain 
canals for periods during the monsoon has been 
tried and would already seem to have produced 
promising results without undue interference with 
agriculture. The effects in future years of the 
policy now adopted will be awaited with great 
interest. 

Fig. 2 shows the mean observed annual rates of 
rise of the water-table, averaged from 54 separate 
well records over a tract of about 2500 square 
miles in the Lower Chenab Canal. The exponential 
correction for trend is also shown, as well as the 
fluctuations calculated by means of the derived 
regression equation from the recorded irrigation 
and rainfall. The fit of the observed and calculated 
fluctuations in the rate of rise is remarkable. 

If we assume that the rise of the water-table, 
falling off exponentially as it appears to do, wfill 
continue unchecked, it is calculated that the water- 
table as a wLole will rise another 13 feet above its 
level in 1927. This must result in a very con- 
siderable portion of the area becoming water- 
logged. By a similar calculation for the Low^er 



Fig. 2. — Lower Chenab Canal. Calculated and observed rates of 
rise of the water-table. 

Jhelum Canal, in which the water-table has ex- 
hibited a remarkable rate of rise, the corresponding 
final equilibrium is calculated to be 56 feet above 
its present level. 

A second line of investigation, on wLich work is 
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still ill progress, lias been directed to the elucida- 
tion of the causes for such exceptionally rapid 
rises of the water-table as have been recorded in 
the Lower Jheiuin Canal since the introduction of 
irrigation. Much of the area is easily commanded 
by inundation canals, but the higher areas are 
served by high level channels from the head works 
at Rasul and Mangla. Tradition states that the 
tract was once irrigated even in the higher areas, 
but that God became angry ” and the land 



Fig. 3. — Gravity survey in the Chenab-Jlielum doab. 


waterlogged. The existence in high areas of 
abandoned wells which shoTr signs of use, the 
curbs of which lie at levels still many feet above 
the present water-table, confirms this tradition. 
The map (Fig. 3) shows the Rivers Chenab and 
Jhelum. At Kirana, near the district headquarters 
of Sargodha, occurs an outcrop of Pre-Cambrian 
rocks associated with the Delhi and Aravalli series. 
Similar rocks are found at Chiniot where the 
Chenab passes through a gorge, and at Shahkot 
and Sangia farther south. To the north-west lies 
the Salt Range where I'ocks ranging from Ter- 
tiaries to Low^er Carboniferous lie unconformably 
over the Aravalli Cambrians. It is a remarkable 
fact that the principal incidence of waterlogging 
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and the areas in which the rise of the water-table 
has been most rapid, lie to the north-east of a line 
roughly joining these outcrops with the Dehli 
ridge. This suggests the possibility that the deep 
Indo-Gaiigetio alluvium is traversed by a sub- 
merged ridge along this line which might act as a 
weir to head up the subsoil drainage. Such a 
rock mass would account for the sensitivity of the 
water-table upstream. 

It was thought worth while to substantiate this 
hypothesis by a gravity 
survey. A survey party has 
now been in the field for 
three successive cold seasons, 
using an Eotvos torsion 
balance. The work, w^hich 
has been carried out in the 
field by Dr. N. K. Bose, is 
not yet completed, but de- 
tailed results of the first 
two seasons’ work will be 
published shortly. Fig. 3 
shows a rough reproduction 
of the isogams with the 
omission of all detail ; a 
section along the line X ~ X' 
is also shown. Observations 
have been made at more 
than two hundred stations 
in the area. The greatest 
depth of the alluvium is 
calculated to be about 5000 
feet. No other determina- 
tions of the depth of the 
Indo-Gangetic alluvium are 
available for comparison ; 
rock has never been reached 
by boring in the alluvium 
proper. Extension of the 
results now obtained would 
probably be secured, at con- 
siderably less trouble than 
is entailed in -work with 
the torsion balance, by the 
recently developed methods 
of seismic sounding. It is 
to be hoped that this will 
prove possible in the future. 

It is clear that the com- 
parativety shallow sub-soils 
foimd to the south-east of the tract illustrated 
must affect considerably its drainage, but no 

quantitative estimate is yet possible. The rapid 
rise of the subsoil rock at the base of the Salt 
Range is a subject of considerable geological 

interest, but no stratigraphical conclusions as 
regards the type of the unconformity should be 
based on Eig. 3. 

Other problems associated with irrigation must 
be mentioned only cursorily. Satisfactory hydro- 
d}mamic theories on which may be based equations 
for the flow of water in a deep soil are still to be 
sought. Even the comparatively simple case of 
the discharge of a tube w^ell in a deep soil, unprovided 
with the conveniently situated impervious layer 
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always found in theoretical descriptions, is open 
to obvious objections. The most illuminating 
model of such cases appears to be that of surface 
disturbances in an infinitely deep and highl}^ 
Auscous fluid. This analogy has been studied 
mathematically by Bose.^ 

The design of channels is determined primarily 
by the amount of silt which they must carry and 
discharge on the irrigated fields if the system is to 
remain Avorking. The transport of silt by Avater 
in turbulent flow, both as it affects the intake from 
the river at the heachvorks, and the regime of the 
canal, still awaits scientific description. With the 
problems which arise in the design of irrigation 
Arorks, in which model experiments, under properly 
adjusted conditions of dynamical similarity, alone 
enable three dimensional problems to be solved, 
enough will haA^e been said to indicate the scope 
aAvaiting the application of mathematical and 
physical research. 

A Avord may be added on the agricultural 
problems w^hich are inseparable from questions of 
irrigation. Excessive irrigation aaid its evil effects 
have been mentioned, and may be regarded as a 


Sc^dla, betAV'cen AA^hicli and the Chary bdis of the 
dcAmlopment of salinity, a safe course must be 
steered. With sparse rainfall the salts carried in 
irrigation Avater may accumulate in the soil, so 
that a too parsimonious economy of AA^ater, or 
reA^ersion to Avell-irrigation aa* it bout adequate re- 
plenishment of the AA^ater-table AAith fresh Abater, 
must result in a continuously increasing salinity 
of soil and ground Avater. It would appear that 
the only permanent solutions AA'hich can be looked 
for in the flat alluAfial plains noAv considered, aaIII 
be a combination of irrigation and drainage ; in 
fact, it Avould be safe to state that any modern 
system of irrigation in alluvial plains must be 
designed at the outset Avith full proAusion for 
adequate drainage. 

Very much therefore remains to be done in 
designing etfectiA^e remedies for existing systems 
and in the physical and chemical questions of 
reconditioning damaged soils. 

^ Lindley, Punjab Irrigation Branch Papers Xo. 31. 

- WiJsdon and Sarathy, Punjab Irrigation Besearch Memoirs, vol. 1, 
Xos. 1 and 2. 

^ E, A. Fisber, Phil. Trans., B, 213, 309 ; 1925. 

* N. K. Bose, Punjab Irrigation Research Memoirs, vol. 2, 1929. 


Obituary. 


Sir George Watt, C.I.E. 

T he death of Sir George Watt remoA^es a figure 
AA"ho did A^aluable work for India, from which he 
retired nearly a quarter of a century ago. He A^fill 
be alAA^ays remembered for his “ Dictionary of the 
Economic Products of India ’C Few would dispute 
the very great Amlue on Indian economic develop- 
ment Ai^hich has resulted from this publication. 

Watt Avas born at Old Meldrum in Aberdeenshire 
in April 1851, the third son of John Watt. He 
married in 1873 Jane, elder daughter of Robert 
Simmie, who was Customs and Excise Officer at 
Lossiemouth. A son, Dr. R. H. Watt, and two 
daughters survive him. Watt was educated at the 
Grammar School and Marischal College, Aberdeen, 
and then went to the University of Glasgow in 1871, 
graduating M.B. and C.M. He had obtained dis- 
tinction in botany, and this led to his appointment 
in 1872 as professor of botany in the University of 
Calcutta, a post he held for twelve years. In 1882 
he was appointed scientific and medical officer on 
the Burma-Manipur Boundary Commission. His 
work and enthusiasm were beginning to attract the 
notice of the Government of India, and in 1883 
Watt was appointed to the charge of the Indian 
Section of the great International Exhibition held 
in Calcutta in that year. The following year he 
received the definite appointment of assistant 
secretary for scientific purposes to the Revenue and 
Agricultural Department of the Government of 
India. In 1885 he went home and held charge of 
the Imperial Indian Economic Court of the Indian 
and Colonial Exhibition, an exhibition which fired 
the imagination of the public school youth of the 
day.;'' ■■ 

By this time Watt appears to have convinced 
himself of the graA^e existing need for a better knoAv- 


ledge of, and comprehension of, the value of the 
enormous number of Avhat, faute de mieux, were 
termed the economic products of the country. He 
AA^as able to impress the GoA^ernment of India with 
his views, and in 1887 was appointed Reporter on 
Economic Products to the Government, a new post. 
It has been said that Watt had been turning his 
attention to this question of the economic products 
of the country and he had commenced in 1885 col- 
lecting material for the compilation of a dictionary 
on the subject. With his official apointment he was 
able to take up this project seriously and by 1894 
the nine fine volumes of the ' ' Dictionary ’ ’ Avere com- 
pleted. The work was a standard one and, unfor- 
tunately, oAving to the unexpected demand, Avent 
out of print at an early date. 

When Watt compiled the “Dictionary ” there was 
no Agricultural Department to the Government of 
India, no Pusa and no Forest Research Institute at 
Dehra Dun. Watt’s project was invaluable but, 
Adth no idea of belittling his magnificent work, it 
should be stated that the ' ‘ Dictionary ’ ’ would never 
have seen the light of day had it not been for the 
loyal, intelligent, and enthusiastic assistance ac- 
corded to him by collectors and deputy commis- 
sioners of districts and their staffs, and by the 
forest officers throughout the coimtrjr; and the 
latter, owing to their training in scientific method 
and deduction, were perhaps in a better position to 
submit reports in a readily utilisable form. Many, 
if not most, of the inquiries originated Avith Watt, 
and circulars were issued asking for co-operation in 
instituting investigations and often in carrying 
them to a conclusion, where practicable, out in the 
districts. There is little doubt that Watt’s initia- 
tiA’-e in this respect aroused the interest of many 
junior officers in this matter of economic xiroducts. 
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I liad not been three months in India before a 
coinindrain in one of the circulars was given me to 
deal with, and several most interesting months were 
passed in endeavouring to submit a satisfactory 
solution. 

The '‘Dictionary” was not intended as a text- 
book or handy handbook, but it ivas a first definite 
departure in the study of the economic products and 
served as the basis for the great development of this 
study which has since come about. Watt retired in 
1906, but the post of Reporter was not finally 
abolished until both the Pusa and Dehra Dun In- 
stitutes were firmly established. Watt’s ledger 
files, w^hich he had maintained over a long period of 
years, were then made over to these latter. He 
iiad also edited an invaluable publication known as 
the Agricultural Ledger from 1892 to 1903, which 
was continued by his successors. He was also in 
charge of the industrial section of the Indian 
Museum at Calcutta. 

It was during Lord Curzon’s Viceroyalty, to some 
extent due to the fact that the ' ‘ Dictionary ’ ’ was out 
of print, that Watt was asked to prepare, with the 
guidance of a small expert committee in London, an 
abridged edition of the “Dictionary”, to be brought 
up-to-date and to be issued in one volume. This 
wnrk, under the title of ” The Commercial Products 
of India ”, w'as published in 1908. 

Watt w^as president of the Pharmacological 
Section of the Indian Medical Congress in 1894. In 
1901 he w^as appointed, to the Indigenous Drugs 
Committee, and as secretary drafted the report. In 
1903 he organised an Indian Art Exhibition in con- 
nexion with Lord Curzon’s Delhi Durbar. 

After his retirement from India, Watt made a 
special study of cacao cultivation, visiting Portu- 
guese West Africa for the purpose in 1912, and 
patented machinery for cacao manufacture. He 
served for five years as lecturer in the botany of 
Indian trees at the University of Edinburgh. He 
was made C.I.E. in 1886 and was knighted in 1903 ; 
he W'as LL.D. of both his old Universities, Aberdeen 
and Glasgow ; a fellow of the Linnean Society ; and 
had received distinctions from a number of foreign 
universities and scientific societies. 

In addition to the “ Dictionary ”, Watt published 

Pests and Bhghts of the Tea Plant ” ; “ Rhia and 
China Grass ” ; '' Lac and Lac Industries of India ” ; 
and an important work on the Wild and Culti- 
vated Cotton Plants of the World ”. 

Watt had settled at Lockerbie in 1910 and identi- 
fied himself closely with local affairs, serving on the 
Dumfriesshire County Council and Education 
Authority. His death on April 2 will be much felt 
by many, and not least by the band of men w^ho 
w^ere identified, one way or other, with his valu- 
able Indian work. E. P. Stebbing. 


Peof. 1. P. Bononnsr. 

Peof. IvAisr Paethenievitch Bobodin, whose 
death at Moscow was recently announced, was a 
botanist and forester of international reputation. 
Born at Novgorod in 1847, he was educated at the 
University of St. Petersburg, where he became pro- 
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fessor of botany in 1887, a position he held for three 
years. He then became, professor at the St. Peters- 
burg Forest Institute, where he continued for 
thirty years. This was formerly the largest and 
probably the best equipped forestry school in 
Europe, and many foreign students w^ere attracted 
to it by the prestige of' Borodin and the scientific 
staff. In 1897 he founded the biological fresh- 
water station which bears his name and of w^hich 
he was director. 

Borodin’s first researches were on the effect of 
light on the higher cryptogams, and he also worked 
on respiration. An early paper, however, on 
botanical progress during ]877~79, indicated the 
catholicity of his interests showm later by his pub- 
lications on mycology, anatomy, reproduction, and 
biochemistry. He also wTote standard books on 
botany and agriculture. 

The study of botany in Russia owes much to 
Borodin’s zeal and versatility, and this is showm by 
the numerous honours conferred upon him. He 
was of strong physique and enormous energy, 
attributes which served him in good stead in the 
arduous botanical travels he undertook in the 
remoter parts of Siberia and the Caucasus. His 
interest in travel continued to the end, and he served 
as president of the standing commission for the 
development and exploitation of trox3ical countries. 
He held several other positions to which the term 
honorary is usually applied, but Borodin devoted 
himself to his duties with intense earnestness and 
clear thinking enthusiasm. He was a man with 
many friends in his own and in other countries. 


Peof. Heemax vox Ihebixg. 

Peof. Heemax vox Iheeixg, who died at 
Biidingen in Oberhessen on Feb. 24 in his eightieth 
year, is well known from his contributions to the 
biology and palaeontology of South America, where 
he was for many 3^ears Director of the Museum at 
Sao Paolo, Brazil. 

Von Ihering was especiaHy interested in zoo- 
geography and in order to test its problems by 
I various groups of animals, specialised on land and 
freshwater mollusca and on the social insects, 
especially the wasps . He had also a good knowledge 
of the South American mammals, recent and fossil. 
He also wrote on the Antarctic faunas, the German 
Selachians, and the fossil and living mollusca of 
South America. He was a man of original and in- 
dependent view^s and was often engaged in contro- 
versy, on one occasion with Ray Lankester, He 
was a pioneer in the application of parasites to 
zoogeography and it is often called “ the von 
Ihering method 

Von Ihering WTote many memoirs on the anatoni}^ 
and classification of the land mollusca and on the 
biological relations of South America. His last 
general work was his '' Die Geschichte der Atlant- 
isehen Ozeans ” (June 1927), wdierein he summar- 
ised and restated his former conclusions, and 
advocated fundamental changes in both Atlantic 
and Pacific geography up to the middle of the 
Kainozoic era. 
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After liis return from South America, von Iher- 
ing was honorary professor of palaeontology in the 
Uiiiversit}'’’ of Giessen. Many of his views were 
rejected when first advanced, but are now receiv- 
ing wider recognition and acceptance. 


Principal J. Yule Mackay. 

John Yule Mackay, whose death on Mar. 30 
W'C regret to record, w^as a distinguished student of 
the University of Glasgow^. After graduation in 
medicine in 1882, he became Cleland’s senior 
demonstrator and lecturer on embryology. 

Mackay w^as successful as a teacher, and, in 
addition, he produced original wmrk of permanent 
value. He devoted his attention mainly to the 
vascular system, and wrote a monograph on the 
morphology of the arterial arches in birds which 
was published in 1888 in the Transactions of the 
Royal Society. He w’-as wdth Cleland the originator 
of the “ Memoirs and Memoranda in iinatomy ” 
which w^as issued from the Glasgow School, and its 
first volume, published in 1889, contained an inter- 
esting paper by him on The Arterial System of 
Vertebrates Morphologically Considered ”, in which 
from his comparative observations, he constructed 
a scheme of the classification of the branches of the 
aorta, the correctness of which has been confirmed 
by subsequent ernbryological observations. His 
ability and energy w^ere shown also in the volume 
on Human Anatomy : General and Descriptive ”, 
which he produced in association with Cleland. 

Shortly after Mackay’s appointment to the chair 


of anatomy in University College, Dundee, he wus 
selected to be the principal of that College, and he 
held the dual posts until a few^ years ago, when he 
resigned the chair but retained the principalship. 
He was for many years the University representa- 
tive of the University of St. Andre w^s on the 
General Medical Council, and until recently w^as 
the chairman of the Education Committee of the 
Council. D. W. 


We regret to announce the folio wdng deaths : 

Dr. J. H. Appleton, emeritus professor of chemistry 
at Brown University, knowm for his work in industrial 
chemistry, on Feb. 18, aged eighty-six years. 

Dr. Asaph Hall, of the U.S. Naval* Observatory, 
vice-president in 1900 of Section A of the ilmerican 
Association for the Advancement of Science, who was 
knowm for his wmrk on the orbits of planetary satellites, 
on Jan. 12, aged seventy years. 

Prof. Conrad Keller, professor of special zoology in 
the Technical Highschool, Zurich, author of works on 
the origin of domestic animals, aged eighty- two years. 

Dr. W. A. Orton, director of the Tropical Plant 
Research Foundation, formerly plant pathologist in 
the U.S. Department of Agriculture, and president in 
1921 of the American Phytopathological Society, on 
Jan. 7, aged fifty-two years. 

Dr. R. F. Ruttan, emeritus dean of the faculty of 
graduate studies and research at McGill University, 
past president of the Royal Society of Canada and of 
the Society of Chemical Industry, on Feb. 19, aged 
seventy-three years. 

Prof. L. Vialieton, honorary doyen of the faculty of 
medicine of the University of Montpellier, author of 
works on histology, evolution, and other zoological 
topics, aged sixty -nine years. 


News and Views. 


On May 10 occurs the centenary of the birth of 
the distinguished French chemist, Francois Marie 
Raoult. The son of a customs officer, he w’-as educated 
at Laon and Paris, became a teacher, held various 
appointments at Rheims and elsewhere, and in 1870, 
at the age of forty, succeeded to the chair of chemistry 
at Grenoble, where the remainder of his life was 
passed. His earliest researches were largely connected 
with the phenomena of the voltaic cell, but his 
name is best known for his work on solutions, which 
occupied the last two decades of his life. His first 
j)aper on the depression of the freezing points of 
liquids by the presence of substances dissolved in 
them w^as published in 1878. Continued experiments 
wdth various solvents led him to the discovery of a 
simple relation between the molecular weights of sub- 
stances and the freezing-point of the solvent which 
he expressed in the “ loi generale de la congelation 
He also studied the diminution of the vapour pressure 
of a solvent caused by dissolving a substance in it, 
and his important work in these directions was 
afterwards used by such eminent investigators as 
van ’t Hoff and Gstwald in support of the hypothesis 
of electrolytic dissociation in solutions. An accoimt 
of his work was given in a memorial lecture in 1902 
by van ’t Hoff before the Chemical Society, of which 
Raoult had been elected a foreign member in 1898. 
A modest, retiring, and dignified man, he lived 
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mainly for his w- ork, the value of which was recognised 
by the award of prizes by the Paris Academy of 
Sciences and of the Davy Medal of the Royal Society. 
His death took place on April 1, 1901. 

For the public Kew is a delightful pleasaunce, for 
the gardener a demonstration of achievement and a 
suggestion of possiblities, and for the botanist a store- 
house of information and a centre for research. The 
recently issued number of the Bulletin of Miscellaneous 
Infor^nation (Appendix I., 1930), comprises under this 
familiar but somewhat unattractive title, a review of 
the work of the various departments of the Royal 
Gardens during 1929. In 1925 work was begun on 
the formation of a National Pinetum at Bedgebury, 
in Kent, as the nearness of London is not conducive 
to the growth of conifers ; and in spite of the long 
cold winter and abnormally dry summer of 1929, good 
progress is reported. The abolition of the penny 
charge for admission to the gardens from August Bank 
Holiday onwards is reflected in an increase in the 
number of visitors of nearly 220,000 between August 
and December, as compared with the corresponding 
period in 1928. The hard winter of 1928-29 and the 
boisterous gales of the last two months of the year 
caused severe losses among shrubs and large trees, but 
the long hot summer gave an unusual brilliance of 
colour to the abimdant crops of fruits and berries on 
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many of the trees, and the later incessant and 'heavy 
rains effectively cleansed trees and shrubs from soot 
and dirt. 

The more strictly botanical activities of the Royal 
Botanic Gardens, Kew, have benefited by generous 
grants from the Empire Marketing Board, which have 
rendered possible visits by the scientific staff and 
various collectors to different parts of the Empire 
overseas and elsewhere, resulting in valuable acces- 
sions to the gardens and herbarium, and the gain of 
invaluable experience to individual members of the 
staff. Mr. Hutchinson’s botanical tour in South 
Africa produced a harvest of more than 3000 species, 
including a large number of living succulent plants. 
Work of botanical exploration has also been carried 
out in British Guiana, Persia, Somaliland, and the 
Solomon Islands. Considerable additions have been 
made to the herbarium, mainly by the incorporation 
of stored material. An important feature of the work 
is the international co-operation in research rendered 
possible by an extension of the system of reciprocal 
loans between important botanical institutions ; 
during the year more than 9000 specimens were 
borrowed and nearly 6000 sent out on loan. Botanical 
work in South Africa will be greatly facilitated by 
an arrangement to present to the National Herbarium 
at Pretoria duplicates of authentic specimens in the 
Kew Herbarium. The report of the museums records 
an increasing interest taken in the economic products 
of plants, involving much correspondence and dis- 
cussion of home and colonial products with visitors. 
The difficulty in answering questions as to possibilities 
of new crops for home or the colonies is often enhanced 
by the lack of discretion on the part of optimistic 
journalists. An interesting acquisition is a new sun- 
dial constructed and presented by Prof. C. V. Boys, 
which was described in Natube of Dec. 21, 1929. 

We have received a letter from Prof. G. E. Gates, of 
Judson College, Rangoon, in which he directs attention 
to the loose way in which authors of zoological papers i 
still frequently refer to species of earthworms, even 
when these actually supply the material of their in- 
vestigation. Thus a recent writer speaks of “ the 
common Australian (European) earthworm ” ; the 
question is, What is meant ? Presumably, says Prof. 
Gates, one of the peregrine Lumbricidse that have been 
imported into Australia and have become acclimatised 
in settled areas around the cities. But “ at least six 
species of Lumbricids have been recorded from Aus- 
tralia : Eiseniella tetraedra, Eisenia foetida, Alloloho- 
plioru caliginosa, Bimastus constrictus, Sbnd Octolasium 
lacteum* These worms when found elsewhere are 
usually present in considerable numbers, so that to 
each one of them the adjective ‘ common ’ might be 
applied. Thus an investigator who procures his 
earthworms from manure piles might regard E. fatida 
as the common species, while another investigator who 
gets his material from the very same locality but at a 
distance of a very few feet from the manure piles 
would probably find another species to be the common 
form. Similarly a thick grove or river bank only a 
short distance from both the preceding places might 
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have still other common species. The phrase ‘ the 
common earthworm ’ in such a region must therefore 
be nearly as meaningless as ' the common bird ’ or 
‘ the common fish ’ would be.” Even though one of 
these species should happen to preponderate so largely 
in one particular place as to deserve the name, locally, 
of ‘ the common earthworm ’, outsiders cannot be ex- 
pected to know which is meant. The importance of 
the matter, as Prof. Gates points out, lies in the fact 
that in such cases corroboration of the results ob- 
tained is impossible, and their value, therefore, very 
considerably diminished, because of the anonymity in 
which the animal concerned is shrouded. It is not 
only the Oligoch^ta which are thus cavalierly treated 
by authors ; in the same paper which calls forth these 
remarks, the monocystid parasites with which the 
writer is concerned are also left specifically undeter- 
mined. 

The issue of the Times for April 26 contains a 
letter from Sir John Rose Bradford, president of the 
Royal College of Physicians, in his capacity of Chair- 
man of the Harvey Church Memorial Fund, appealing 
for funds for the restoration of the tower of Hemp- 
stead Church, Essex, the resting-place of William 
Harvey, which collapsed in 1882. An appeal was 
made in the Times last January not only to individual 
practitioners of medicine, but also to medical corpora- 
tions, institutions, societies, and schools, with the 
result that some £1500 of the £5700 required has 
been raised. The present apj)eal is primarily directed 
to members of the medical profession, by whom Harvey 
is generally regarded as second only to Plippocrates, 
but it is hoped that it will provoke a generous response 
from laymen as well, particularly those who can 
appreciate Harvey’s exhortation to the fellows of 
the Royal College of Physicians “ to search and study 
out the secrets of nature by way of experiments 
The present dilapidated condition of Hempstead 
Church has not infrequently created an unfavourable 
impression upon the foreign medical men who have 
made a pilgrimage to Harvey’s tomb. A new import- 
' ance is now assumed by the erection of a worthy 
memorial to Harvey at a time when, as we noted in. 
our issue of April 19, a special effort is being made 
to establish a post-graduate school of medicine in 
London and to attract foreign students to Great 
Britain. Donations should be made payable to the 
Harvey Memorial Fund, and may be sent to the 
honorary treasurer, Mr. A. W. Riiggies-Brise, Spain’s 
Hall, Braintree; or to Dr. Arnold Stott, 58 Harley 
Street, W.l, who is joint honorary secretaiy with tlie 
Vicar of Hempstead. 

An interesting tradition has long been current that 
Comenius (Jan Amos Komensky) the famous seven- 
teenth-century pedagogue, was invited to accept the 
presidency of Harvard College, founded in 1636 . 
The evidence that such an offer was made by the 
yotmger John Winthrop ( 1606 ”- 76 ), Governor of 
Connecticut, rests upon the authority of two refer- 
ences to it by Cotton Mather, of Boston, in. works 
published in 1702 and 1726 . Recently, Mr. R. 
FitzGibbon IToimg has re-examined, the evidence 



May 3, 1930] 


NATURE 


681 


Conieniiis and the Indians of Yew England ’ pp. 28. 
University of London School of Slavonic Studies. 
Price 3.5. net) and, by taking into consideration the 
circumstances of time and place, has concluded that 
whilst there is definite evidence that Comenius w^as 
invited to Yew England, the presidency of Harvard 
was not vacant when Winthrop could have seen him. 
Yevertheless, his pan-sophic educational schemes 
received the careful consideration of contemporary 
American educationists. Mr. Young has also traced 
Comeniiis’s connexions with Robert Boyle, Dr. 
Wilkins, Sir Kenelm Digby, and other members of the 
“invisible college ” which was later to become the 
Royal Society. It wmild seem that the intention of 
certain savants, both in England and America, was 
that Comenius’s methods of instruction should be 
applied to the unsuccessful attempt then set on foot 
for educating the American Red Indians upon the 
most advanced western European lines. Yothing came 
of the project, but Gomenius’s view^s can still be 
regarded as of some historical interest. 

Following the decisions at Diisseldorf in 1910, 
the sixth session of the International Congress of 
Mining, Metallurgy, and x4.pplied Geology will be held 
at Liege on June 22-28 next during the International 
Exhibition of 1930. These meetings will be under 
the gracious patronage of His Majesty King Albert 
and of the Belgian Government. -The Congress has 
been organised by the Liege Association of Engineers 
and the Geological Society of Belgium at Liege, in 
consultation with the societies which took part in the 
Conference at Diisseldorf. The work of the Congress 
will be divided into three sections : {A.) Mining 

Section, wUich will include reconnaissance and pre- 
liminary work, modern methods of working coal 
mines, metalliferous deposits and quarries, genera- 
tion and utilisation of energy, extraction, ventilation 
(gas and dust), and mechanical treatment of ores and 
coal ; {B.) Metallurgy Section, which will deal with 
blast-furnace practice, steel and ferrous alloys, 
foimdry work, non-ferrous alloys and fuels ; [C.) 
Applied Geology Section, covering metals, fuels, 
hydrology, and geophysical prospecting. Further 
information can, be obtained .from the general 
secretary of the Organising Committee, 16 Quai des 
£ltats-Unis, Liege. 

Eveb since fits formation in 1884, the Yorth-East 
Coast Institution of Engineers and Shipbuilders has 
paid attention to engineering education, and in 1903 
and 1907 it published reports on the training of 
apprentices. After the reading of a paper in October 
1926 by Sir T. Morison entitled “ How’- should an 
Engineer be trained ? the Education Committee of 
the Institution was requested to consider the training 
of candidates for official positions in the engineering 
and shipbuilding industries, and, in a short but valu- 
able repoid entitled “ Engineering Training for Officer’s 
Rank”, the results of its inquiries have just been 
published. ‘ Officer’s rank ’ is considered to denote 
that a person possessing it has a reasonably broad 
acquaintance with the application of scientific prin- 
ciples to engineering, a certain amount of scholarship, 
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and some practical knowledge of all the trades or 
professions which are employed in engineering works ; 
while the report refers mainly to the training of 
marine and mechanical engineers, shipbuilders, and 
naval architects. 

The Education Committee of the Yorth-East Coast- 
Institution of Engineers and Shipbuilders regards the 
obtaining of a university degree in applied science as 
assuring a satisfactory standard of scholarship and as 
the normal road to officer’s rank in the engineering 
profession, biit one of the points stressed in the report 
is the desirability of a preliminary training in the 
w^orks before the student enters upon his university 
course. “ It is extremely desirable, as a preliminary 
to entering the university, that some experience of 
handling and fashioning actual materials, and of 
seeing what engines and ships and their parts look 
like in different stages of their construction, should be 
acquired.” This view was supported by 94 per cent 
of the firms to which a c^uestionnaire w^as sent. 
x4ppended to the report are outline schemes of training 
for both the shipyard and the engineering workshop. 
The carefully considered views of the Committee will 
be read with interest by those teaching in technical 
schools and colleges, and the report should also be of 
value to parents of boys desirous of becoming 
engineers. 

The opening of direct electrical communication 
between Madrid and Buenos Aires on Oct. 12, 1929, 
marked the completion of a wonderful engineering 
feat for which the International Telephone and 
Telegraph Corporation deserves great credit. The 
radio link installed is capable of connecting any 
telephone in the principal cities of Europe to any 
telephone in the principal cities of Argentina, Chile, 
and Uruguay. The length of this link (6400 miles) is 
twice as great as that connecting Britain with the 
United States, The radio path cuts the meridian at 
the equator at an angle of about thirty -foirr degrees. 
It passes through zones notorious for atmospheric 
disturbances and through the equatorial region wfiiere 
radio transmission is particularly subject to fading. 
Devices have been installed to counteract the effects 
of fading and, in addition, echo suppressor circuits 
which prevent the speech being reflected at the distant 
ends have been permanently installed. In order to 
give a trustworthy service over the entire day, three 
wave-lengths are used at each transmitter. A wave- 
length of 15 metres (20,000 kilocycles) is employed in 
the daytime, 20 metres for sunset and sunrise con- 
ditions, and 30-metre waves (10,000 kc.) are used 
at night. In order to reach Montevideo in Uruguay 
and some of the important cities in Argentina, it was 
necessary to place a telephone cable under a very 
broad portion of the River Plate and to cross some very 
high mountains wdiere snow prevents train traffic at 
certain periods of the year. Serious trouble has been 
experienced in Argentina, wffiere enormous cobw^ebs 
are blown by high winds into the circuits and effectively 
short-circuit them. In Electrical Communication for 
February, many details are given of the system. 
Extensions have been made to Chile, which will add 
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many cit ies in that country to the Buenos Aires - 
Madrid link. In two years’ time the toll plant to 
Bogota wdli add Colombia to the system. 

The transmission systems for railway electrification 
which are used in the Swedish State railways are 
novel and deserve special study by railway engineers. 
We therefore welcome a paper by I, Ofverhohm, the 
chief electrical engineer of the State railways, which 
is published in the ASE A- Journal (Allmanna Svenska 
Elektriska) for December. At the end of the year 
1928, nearly six hundred miles of the State railways 
had been electrified and the electrified portion carried 
nearly a cpiarter of the whole traffic (in train-miles) 
of the railway system. Owing to special reasons, 
alternating current was used. The power required 
for the Kiruna — Riksgransen line, the so-called Ore 
railway, is produced by separate generators at the 
Porjus power plant, which is then stepped up to 80,000 
volts for the transmission lines which extend for 
250 miles along the railway, the average distance 
between the substations being about 20 miles. The 
southern part of the State railway from Stockholm 
to Goteborg, which is called the western trunk line, 
is supplied with electrical power from the national 
high voltage three-phase ti'ansmission lines. The 
voltage betw^een the trolley wires and the earth in 
the Ore railway is 16,000 volts, and the frequency is 
only 15. The important difference between the two 
sections of the State railway is that for the Ore 
railway special transmission lines and transformer 
substations had to be constructed in addition to the 
trolley lines. In the latter case it was only neces- 
sary to construct motor generator stations in addition 
to the necessary trolley wires. One objection that 
has been often urged against the use of alternating 
current is that it would produce interference with 
telegraph and other communication circuits. The 
Swedish engineers seem to have overcome very easily 
by various methods described in the paper any 
troubles arising from this cause. 

A Repobt on ‘‘ Rational Organisation and In- 
dustrial Relations ”, which consists of a symposium 
of views by members drawn from the spheres of 
management, labour, and science, has recently been 
published (The Hague : International Industrial Re- 
lations Association, 1930. 3.50 fi,, 6s . ; to Members 
of the Association, 2.50 fl., 4^.). In a paper, on 
“ Rational Organisation ”, Mr. L. Urwick, director 
of the International Management Institute, Geneva, 
defines a rational or scientifically organised industry 
as a group of enterprises engaged in supplying similar 
or allied requirements to the community by methods 
involving the minimum waste of either effort or 
material. Rationalisation, he holds, is both an atti- 
tude and a process. As an attitude, it records the j 
belief that a more rational control of world economic 
life through the application of scientific method is 
possible and desirable. As a process, it implies the 
application of scientific intellectual technique to all 
problems arising in the organisation and conduct of 
production, distribution, and consumption. An im- 
portant lesson which recent experiments in scientific 
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management have to teach is that the art of manage- 
ment and of organising large bodies of men must be 
based on a searching intellectual study of the under- 
lying sciences bearing on it, coupled with that power 
of synthesised exxDression which is the distinguishing 
hall mark of real ability. Scientifically managed in- 
dustry of the future will necessarily involve a sub- 
stantial degree of workers’ control, but the mechanisms 
and forms of that control would accord rather wdth 
the findings of comparative administration than with 
any political preconceptions. “ Personnel Policy and 
Procedure ” is discussed by Dr. C. H. Horthcott, 
labour manager of Messrs. Rowntree and Co., Ltd., 
who holds that management should not w^ait for the 
workers to make a proposal. Even in such matters 
as wages, it is imfair to the workers that a grievance 
known to the management should remain uncorrected 
until complaints are made. 

In the Engineer for April 11 is an illustrated article 
on the s.s. Seapro, a fish -treating vessel which has 
just sailed for the south-west coast of Africa. Pish 
of many kinds are caught in the waters in that area, 
some of which are only fit for conversion into food for 
cattle, pigs, and poultry ; some of which are valuable 
for their oil content ; others the livers of which pro- 
vide medicinal oil, and shellfish that furnish a table 
delicacy when tinned. Finally, there are other fish 
which are worth putting into cold storage for sale at 
any convenient market. To deal with these various 
classes of fish, the Seapro has been fitted up as a 
factory with hacking machines for tearing the fish 
into small pieces ; drying machines for exi>elling the 
water ; sterilising machines in which the albumen is 
coagulated and bacteria killed by being subjected to 
high temperature ; a complete tin-making plant for 
making tins, and others for boiling and canning cray- 
fish and for boiling the oil out of fish livers. The 
machinery, which is driven by electric motors, has 
been constructed by Rose, Dovms, and Thompson, 
Ltd., of Hull, who specialise in the construction of 
fish meat plant. The actual fishing will be done by 
a fleet of motor- boats the crews of which will be re- 
cruited locally but who will live on board the Seapro, 
in which extensive native quarters have been pro- 
vided. The Seapro is a vessel of 5305 deadweight 
tonnage, and before being altered for her present 
purpose was, under another name, engaged in the 
pilgrim traffic in the East. 

The cost of books to the reader, relative to the 
publications of different countries and to succeeding 
years, is not easy to assess with strict accuracy, and 
on this account the statistics collected by John R. 
Miner must not be pushed too far {Quart. Eev. Biol., 
p. 598 ; 1929). They refer to the cost of the biological 
books received for review in 1929 by the journal 
mentioned. If these may be taken as fair samples 
of national production, of the great nations Germany 
heads the list as the most expensive retailer ' (1*65 
cents a page), followed by England (probably meaning 
Great Britain— 1-29 cents),' United States ( 1*14), and 
Franc© {0*47). The cheapest of all biological l30oks 
are those published by the United States Government, 
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and next- to them appear to come those of the British 
GJovernmeiit, but this statement is founded on a 
single example only. It is very striking, however, 
that during the four years of this annual survey, 
France has continued to produce the cheapest 
commercially published scientific books, costing on 
the average less than half as much as those of any 
other country. In all countries 1929 was marked by 
rising prices, varying from an increase of 18-3 per 
cent in British books to 4*4 per cent in French ; 
United States commercial books show no difference, 
but their Government publications have risen 9*5 
per cent. The longer view shows that while British 
and American books stand now practically at the 
price level of 1926, French books in the same time 
have increased in price 34*3 per cent and German 
books 51*4 per cent. 

Dr. a. Nodon has contributed an article to Savoir 
(Mar, 15) which again raises the problem of the 
nature and origin of the cosmic rays. It seems to be 
undecided at present whether they are electromagnetic 
waves or corpuscles. Prof. Millikan’s interpretation 
of the accurate absorption curves obtained by him 
and by his collaborators is not everywhere accepted, 
but, on the other hand, the evidence that the rays 
are corpuscular is as yet not completely satisfactory. 
Their place of origin, again, cannot be regarded as 
settled in the absence of more complete statistical 
analysis of the type made by A. Gorlin, the accumula- 
tion of data for which is necessarily a lengthy pro- 
cedure. Dr. Uodon has directed attention to the work 
on the cosmic rays which has been done in France 
at various times since the discovery that there was a 
real residual ionisation in electroscopes. The feature 
of the French work is that it tends to show that the 
peneti'ating radiation comes in part directly from the 
sun, and in part indirectly from the upper atmosphere, 
but not from the sun. The present position is most 
unsatisfactory and it does not seem possible to pro- 
nounce any certain judgment on the c|uestions at issue. 

The anthropological surveys carried out and planned 
by the Bernice P. Bishop Museum at Honolulu 
promise to add much to the knowledge of the people 
of Polynesia. The Museum was founded in 1889 as a 
memorial to the Princess Panahi, last of one of the 
branches of the chiefs of Hawaii, with the stated object 
of the advancement of knowledge of “ Polynesian and 
kindred antiquities, ethnology, and natmal history”. 
It was recognised that the problems of anthropology 
should be given a preferred position owing to the 
rapidity with which, on the death of the older people 
and in the absence of written records, reliable sources 
of information regarding native language, music, 
myths, social organisation, industries, and history, dis- 
appear. In carrying out the surveys, the investigators 
have, as it were, kept an eye on the clock, realising that 
vanishing data must be gathered at all costs, and that 
less urgent studies may well be excluded from the 
programme of immediate work. For the purposes of 
the survey, Polynesia has been divided into twenty-six 
areas, and eighteen surveys have been completed or 
organised. In addition to its ethnographical work, the 
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Museum has done much to elucidate the flora and 
fauna of the Hawaiian area. 

The Zoological Survey of India was a fine concep- 
tion which took shape under the enthusiastic guidance 
of the late Dr. Nelson Annandaie, and the report for 
the years 1926-29 shows how solid is the foundation 
being laid for a knowledge of the fauna of India. 
Concerned equally with the field work on which 
advance of knowledge must be based, with the pre- 
servation and storage of the materials collected, and 
with the identification of specimens, the Survey finds 
its labours hampered in several directions. The 
director. Col. R. B. Seymour Sewell, suggested, there- 
fore, that besides additional staff, there was need for 
a fire-proof building to house the collections, the 
library and laboratories, and of a marine biological 
station at Karachi. Force of circumstances has pre- 
vented the completion of these projects, but the 
appointment of an anthropologist should be of great 
service from the point of view both of the public 
galleries and of the scientific collection of data. Field 
work has been carried on in various areas, and now 
that the Chilka Lake survey has been completed, 
attention has been turned particularly to the fauna 
of the Nerbudda River. Appendices, occupying 44 
pages, give lists of collections sent out and received, 
of an impressive series of type specimens added, of 
papers published, and so forth ; but in these days of 
expensive printing, full lists of specimens added to 
the exhibited collections, of odds and ends received 
for identification, or of workers who used the library 
or laboratories, might be omitted without serious loss. 

The Zoological Society of London has had another 
most successful year. According to the Report for 
1929, the number of visitors shows a decline from 
that of the previous year and the realised i3rofit has 
fallen. But the former still exceeds two millions, and 
the latter, at £12,059, is in reality an improvement 
on the previous year, since there has already been 
debited against profit a non-recurrent loss of £2742 
due to the centenary celebrations. The number of 
animals in the collections remains much the same 
as before — 4095, excluding fishes and invertebrates — 
and this in spite of an abnormally high mortality 
amongst small mammals and birds which took place 
during the exceptionally sevei'e and prolonged frost 
in January and February of last year. Otherwise 
the eoilections show a wonderful freedom from 
disease, for we can reckon out of count the deaths of 
thirteen penguins imported from the Falkland Islands 
in an infected condition. The gratifying decrease of 
tuberculosis, to which we have referred before, con- 
tinues, the records showing ten eases fewer in mam- 
mals and eleven in birds, with only two cases amongst 
the Primates, as against forty-one in 1926 amongst 
the inhabitants of the old ape, monkey, and lemur 
houses — a fine justification of the new housing policy. 
In view of the scare regarding psittacosis, it is re- 
assuring to learn that no case of this disease has been 
detected and no outbreak of epizootic disease has 
occurred in the Society’s aviaries during the year. 
To the Repoi't are appended the addresses by His 
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Grace the Duke of Bedford arid Sir P. Chalmers Mitchell 
at the ceiiteriary celebrations, as well as shorter 
addresses by three representative delegates. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A tem- 
porary technical assistant in farm economics under the 
Department of Agriculture for Scotland — The Estab- 
lishment Officer, Department of Agriculture for Seot- 
iand. Queen Street, Edinburgh (May 10). Designers 
with experience in the design and construction of 
light precision mechanical or electrical machinery, 
for an Admiralty establishment near London — The 
Secretary of the Admiralty (C.E. Branch), Whitehall, 
S.W.I (May 10). A physiological botanist under 
the Director of Agriculture, Mauritius — The Private 
Secretary (Appointments), Colonial Office, 2 B.ich- 
mond Terrace, WTiitehall, S.W.I (May 16). A univer- 
sity librarian for the Queen’s University, Belfast — 
The Secretary to the Library Committee, Queen’s 
University, Belfast (May 16). A head of the Build- 
ing Department of Leeds Technical College- — The 
Director of Education, Education Department, Cal- 
verley Street, Leeds (May 17). A senior science 
master at the City of Leeds School — The Director 
of Education, Education Department, Calverley 
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Street, ■ Leeds (May 17). A chief assistant in the 
Pottery Department of the North Staffordshire 
Technical College The Clerk to the Governors, 
North Staffs Technical College, Town Hall, Hanley, 
Stoke-on-Trent (May 19). A junior lecturer in the 
department of inorganic and physical chemistry 
of Bedford College for Women— The Secretary, Bed- 
ford College for Women, Regent’s Park, N.W.l 
(May 24). An assistant horticultural adviser to 
the County of Southampton Education Committee 
—The County Education Officer, The Castle, Win- 
chester (May 24) . An assistant director of agricultural 
education, a senior agricultural advisory officer, and 
a poultry advisory officer — The Director of Agricul- 
tural Education, Agricultural Station Offices, Sprow- 
ston, Norwich (May 24) . A head of the mathematics and 
physics department of the Birmingham Central Tech- 
nical College— The Principal, Central Technical Col- 
lege, Suffolk Street, Birmingham (May 30). An 
assistant lecturer in the department of mathematics 
of the University College of Swansea — -The Registrar, 
LTniversity College, Swansea (May 30). Assistant 
meteorologists under the India Meteorological De- 
partment — -The Director-General of Observatories, 
India Meteorological Department, Poona 5, India 
(June 29). 


Our Astronomical Column. 


Double Star Measures at Johannesburg . — Circular 
No. 80 of the Union Observatory is wholly occupied 
with double star measures made by Mr. W. H. van 
den Bos. There are 1393 measures of 604 pairs ; the 
9-inch refractor is used for such pairs as are within 
its reach ; the 26J-inch for more difficult ones. Some 
pairs within reach of northern observers are measured 
for a check on personality in measuring. One of 
these is Sirius ; there are five measures of the prin- 
cipal jDair AB, which agree closely with the ephemeris 
from Aitkeii’s orbit ; two measures of the suspected 
third companion O, date 1929-213, give P.A. from 
i? 132*6°, distance 1-54'G the note on one night is 

0 sharp and stellar regarded as quite certain, good 
measure ” ; but a later note states that the real 
existence of O is still regarded as doubtful. A bar 
across the object glass was found to aid observation 
ill this ease ; there were dark lanes between the 
diffracted patches of light ; a faint object in these 
lanes was more easily seen ; it is suggested that the 
device might be useful for Procyon. Three com- 
panions of Nova Pictoris were measured ; position 
angles, 70°, 230°, 10°; distances, 0*5"', 0*6", 0*3"; 
dates not given. An interesting new close pair is 
Indi ; magnitudes, 6*1, 6-2 ; P.A. 0°, distance 0*14". 
As this star has a parallax of 0*034" (Voute), it is 
likely to show orbital motion. With the circular are 
issued twelve more sheets of the photographic star- 
atlas of the southern heavens that is being made with 
the Franklin Adams camera ; they are ruled with the 
lines of R. A. and Deck for the equinox of 1875. 

A New Determination of the Galactic Vole.— Publica- 
tion No. 43 of the Groningen Laboratory, by Prof. 
P. J. van Rhijn, director of the Laboratory, is taken 
up with a careful analysis of the distribution of the 
faint stars, based chiefly on the photographs of the 
Kapteyn selected areas, but supplemented by the 
Franklin Adams photographs and some other sources. 
The stars used are very much fainter than those 
employed in obtaining the galactic co-ordinates that j 
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are in common use ; it is therefore not very surprising 
to find that the new position of the galactic pole ^ 

differs considerably from accepted values. Thus, in 
the analysis the preliminary position of the galactic 
jDole was that derived by Gfould ; R.A. 12^^ 42® 34s^ 

N. Deck 27° 13' ; that finally adopted is 12^^ 56®, 

N. 25° 30' (both are for the equinox of 1900). The 
publication contains tables for reducing R.A. and 
Deck to this new system ; the remainder of it contains 
extended tables of the logarithms of the star density, 
for different magnitudes and in different regions of 
the sky. The important result is deduced that the 
ratio of increase in the number of stars on extending 
the table from any magnitude (between the limits 
15 and 18) to a value half a magnitude fainter is 
independent of the galactic longitude, and is the same 
on both sides of the galaxy, 

Melbourne Astrographic Catalogue, Vol. 3. — This 
catalogue has just been published under the direction 
of the^ present Government Astronomer, Mr. J. M. 

Baldwin ; most of the photographs were taken and i 

measured under his two predecessors, Messrs. Ellery 
andBaraechi. It covers the zones -- 69° and - 70°, so 
j that about half the stars in it occur twice, since each 
! plate covers 2° in declination. There are 254 pages, 
and the average number of stars on each page is about 
200. The diameters of the star images are given, and 
a table in the introduction gives the magnitude corre- 
sponding to each diameter : the faintest stars are of 
magnitude 12-9. The rectangular co-ordinates x, y 
of each star are given to the third decimal of a minute ; 
there are tables to facilitate the reduction to Right 
Ascension and Declination. The stars used for the 
plate constants are in heavy type. The reference 
numbers in the Cape Photographic Durchmiisterung ^ 

are given for all stars contained in that work, together 
with their magnitudes. The Melbourne section of the 
catalogue extends to the south pole, but the zones 
near the pole are very small, so that about half the 
whole area has now been published. 
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Research Items. 


Polynesian Anthropometry. — Prof. Wood Jones pre- 
faces a discussion of the anthropometry of the 
Poljmesians in Man for April with certain preliminary 
considerations which he commends to the attention 
of anthropologists : First, that the question of the 
origin of the race has been obscured by a tendency 
to confuse the point of their mixed origin with that 
of a tendency to hybridisation shown in the agelong 
toleration of admixture with alien blood ; secondly, 
that anthropologists have neglected the methods of 
their fellow-workers in other branches of zoology, 
though recently Sir Arthur Keith has brought the 
study into line by regarding human races as varyingly 
perfected stages of human evolution ; thirdly, corre- 
lation of growth must not be overlooked ; for example, 
the correlation in length of vertebral column, base of 
skull, and maximum head-length. Turning more 
specifically to Polynesia, can anthropometric methods 
demonstrate, aside from recent admixture, the original 
blending of separate racial elements in the formation 
of a Polynesian type ? Sullivan’s observations were 
summed up by him as demonstrating two races in 
Polynesia;. This was based on a method of selecting 
one characteristic and noting the status in a series in 
regard to other features ; thus from an examination 
of “23 tallest men ”, “21 shortest men ”, and so 
forth. But in view of the zoological principle men- 
tioned above, the results probably denote no more 
than that they represent the tallest and shortest 
individuals with the usual correlations of head and 
face. The same distinctive classification is obtainable 
from Burton’s tables of Australian aborigines, but no 
one would suggest that this homogeneous group is 
derived from the crossing of two racial strains. The 
same criticism applies to the frequently repeated 
classification of the bones and skulls found in English 
Church crypts into ‘ conquerors ’ and ‘ conquered ’ — 

‘ Romans ’ and ‘ British ‘ Saxons ’ and ‘ Danes ’. 

Origin of the Caste System in India, — In the Indian 
Antiquary for March is published the first instalment 
of a discussion of the origin of the caste system in 
India by the late Mr. Charles Hill. The civilisation 
of India is utterly different from any other type in the 
world. The word ‘ caste ’, of Portuguese origin, 
means ‘ purity ’. The system is aristocratic in that 
birth is considered essential to the possession of certain 
qualities, yet it is democratic in the fact that theoretic- 
ally the members of all the groups are on an equal 
footing. Expulsion, which follows on any cause, 
however slight or accidental, leads to the formation 
of a new caste when the breach is great or intentional, 
or a sub -caste when it is slight and accidental. The 
result is that there are now more than 2000 castes 
and sub -castes. According to tradition, the Hindus 
were originally divided into four castes only— 
Brahmans, a spiritual priesthood, Kshatriyas, warriors 
sprung from the arms and shoulders of Brahma ; the 
Vaisyas, who provide the food, clothing, and other 
necessities of man, born of the belly of the god ; and 
the Sudras, whose lot is servitude and issue from his 
feet. The first three are ‘ twice born ’ and wear the 
sacred thread, though the Vaisyas receive it only on 
marriage. All Hindus belong to one or other of these 
four original castes or classes. Though similar to 
classes which once existed in Persia, Egypt, and 
Arabia, they survived in India only. It is suggested 
that the caste system was inaugurated as a method of 
securing stability at a time of social upheaval, such as 
would have occurred when the rulers of the Aryans 
entered India after being expelled by force from their 
earlier home. That the caste system did achieve such 
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stability is shown by the tenacity with which Hindus 
clung to it while exhibiting apathy to all forms of 
government and changes in it. The formation of 
new castes strengthens the bonds of caste, for all are 
equally a manifestation of Brahma, though of diflrerent 
qualities. 

Manchurian Rodents and Disease. — In the steppes 
of Asia rodents play a significant part in the web of 
Nature, mainly on account of their enormous powers 
of multiplication. The tunnelling of underground 
burrows, the destruction of vegetation, and the tilling 
of the soil are all important activities, but for man 
their most vital part is that of possible disease carriers. 
It is undoubted that the sudden vanishing of many 
rodent plagues is due to epizootics, and many sub- 
stantial reasons suggest that the epizootics occurring 
among the rodents of the steppes are associated with 
the spread of bubonic plague, which visits the region 
almost every year. With this possible association in 
view. Dr. Wu Lien-Teh, chief of the Manchurian 
Plague Prevention Service, Harbin, has published a 
useful account of the biology and pathology of the 
wild rodents found in Manchuria and Mongolia {BulL 
Pekin Soc. Nat. Hist.^ vol. 4, No. 2, p. 95, December 
1929). Several of the rodents, such as the tarabagan 
(Arctomys bobac), the spring hares (Alactaga and 
Dipodipus), various voles, rats, and mice, have already 
been found to be susceptible to plague under natural 
conditions. Moreover, by harbouring plague during 
hibernation, some carry over infection from one 
plague season to another. It has been shown that 
domestic rats play an important part in the spread 
of the plague outbreaks, and attention is now being 
turned to the investigation of the source of the 
domestic rat infection, whether or not it may be 
connected with wild rodents. 

Fluctuations of Manitoban Grouse. — For several 
species of animals it has now been shovm that 
numbers fluctuate with a fairly regular rhythm, 
although the periodicity appears not to be identical 
for all species. To the growing list of regular fluctua- 
tions Norman Griddle w^ould add the sharp-tailed 
grouse and ruffed grouse in Manitoba (Canadian 
Naturalist, April, p. 77 ; 1930). The years of plenty 
of these he associates with abundant locust years, 
and traces the relationship through the fact that 
grasshoppers are apparently necessary food for the 
yoimg of the grouse. The reduction in numbers 
which follows years of abundance he suspects may 
be due partly to disease and perhaps partly to the 
activities of enemies, such as goshawks. But has 
the author proved his point about periodicity at ail ? 
His observations from 1914 to 1929 on the numbers 
of ruffed grouse nesting upon a 26-acre wood-lot 
clearly do not establish a rhythm, for if a rhythm 
exists, it approaches a ten-yearly period, and the 
observations cover only sixteen years. On the other 
hand, the graph showing the annual fluctuations of 
grasshoppers, sharp-tailed and ruffed grouse from 
1895 to 1929 at Aweme, Manitoba, looks convincing 
with its three series of peaks occurring at intervals of 
ten years. But the figures upon which this interest- 
ing graph is based are not stated, and we are left to 
understand that it represents no more than an ideal 
representation of the general notes in a series of 
journals, and therefore, that its details and fine 
agreements have no numerical sanction. More 
should have been said about the character of the 
information upon which the graph and consequently 
the conclusions are based. 
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Rooting of Woody Cuttings. —Very contrary re- 
ports have been given by different investigators as. to 
the effect of the buds upon the production of roots 
on hardwood cuttings. Van der Lek has recently de- 
scribed experiments which suggest that in willow, 
currant, and vine the production of roots is more rapid 
upon such cuttings w^hen the buds are left upon them. 
He suggested that ‘ hormones ’ released from the 
developing buds might be responsible for this effect. 
W. A. Sledge points out, in a paper in the Journal of 
Pomology, VoL 8, No. 1, January 1930, that root pro- 
duction in such cuttings is closely connected with 
cambial activity. He re-examines root production in 
cuttings from this point of view and confirms an early 
observation of Hartig that cambial activity begins on 
the shoots at the base of the buds and works from 
thence down the stem. In these cuttings, however, 
cambial activity is also resumed at the base of the 
cutting as the result of the wound, such cambial 
activity being quite independent of the presence of 
buds, as is shown by an examination of internodal 
cuttings, in which also cambial activity occurs at the 
proximal end of the isolated internode. Root pro- 
duction seems certainly associated with this renewal 
of cambial activity and the effect of the buds in en- 
hancing root production in Van der Lek’s experi- 
ments may be associated with the renewed activity 
of the cambium throughout the length of the cutting 
as the result of the early development of the buds. 

Radioactivity of Granites and Granodiorites. — Dr* 
H. Hirschi has recently published in the Schweiz' 
Mm. und Pet. Mitt, determinations of the radio- 
active elements in three important groups of plutonic 
igneous rocks. The results are summarised in the 
table below, the detailed references being as follows : 
(1) “ Radioaktivitat der wiehtigsten Granitmassen 
des Gotthardmassivs.” Bd. 8, Heft 2, 318-320 ; 
1928. (2) “ Radioaktivitat des Albtai- und Schloss- 

berg-Granits des siidlichen Schwarzwaldes.'’ Bd. 8, 
Heft 2, 321-322 ; 1928. (3) “ Radioaktivitat einiger 
Tiefengesteine vom nordliclien Baja California ” 
(Mexico). Bd. 9, Heft 1, 1-2 ; 1929. 


Kef. 

Bocks and Localities. 

Per gm. of Bock. 

U( X lO'b. 

Th(xl0'®). 

K(x30-2). 

1 

* St. Gotthard Massif. 
Gamsboden Granite- 
gneiss . 

1-77 

4-1 

4-68 


Botondo Granite 

1-4I 

6-5 

5*29 


■ Fibbia Granite . 

0-92 


4*84 


Kristallina Granite . 

1-20 

4’3 

4-78 


Medeiser Granite 

0-74 

3-4 

5-18 

'"'2 

Southern Black Forest. 
Albtai Granite . 

1-32 

4-4 

5-03 


Schlossberg Granite . 

1*32 

4*2 

6-10 

3 

, 1 

Northern Lower Cali- 
fornia (Mexico). 
Granodiorite 

0*28 

2-5 

1-91 


Granodiorite 

0*24 

1*7 

„ 2*32 


Granodiorite (border 
facies) . 

0-41 

1*5 

2-75 


Biotite - hornblende - 
quartz-diorite 

0-25 


2*95 


Granodiorite . 

0-37 

2-2 


Biotite-granite . 

O' 63 

1*5 

4*96 


Granodiorite \ 

0‘60 

1*7 

2-92 


Hornblende-granite . 

0-64 

7-0 

3-05 


Horite-gabbro . ' . 

0-30 

3-2 

0*25 


Biotite - hornblende - 
granite . 

0*78 

4-8 

3*88 


Granodiorite^ — quartz- 
diorite . 

0-31 

4'4 

2*41 


Granodiorite , . 

: *P23,, 

- 

_4'5 ' 

2*06 


The Golconda Diamond Mines. — -The first issue of 
the newly established Jowmaf of the Hyderabad 
Geological Survey GontmiiB the annual report of the 
Survey, but is mainly devoted to a geological and 
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I historical accoiuit by Capt. L. Munn of the ancient 
diamond mines of Hyderabad ,* Golconda was formerly 
the capital of this State. Capt. Mimn’s compilation 
is supplemented, through the courtesy of the Royal 
Society, by a reprint of a paper on the subject read 
before the Society by the Earl Marshal of England 
in 1677. Up to the year 1728, this region was the 
sole source of the world’s supply of diamonds, the 
Great Mogul or Koh-i-noor being among the more 
famous of the later finds. The earlier wealth has 
become proverbial and was responsible for the fabu- 
lous tales of Sindbad the Sailor and Marco Polo. The 
diamonds are found in the Pre-Cambrian Banagan- 
pilly Group of cpiartzites and pebble -beds occupying 
a low position in the Vindhyan system, and it is note- 
worthy that at Wajra Karur “ an igneous pipe, or 
neck, of bluish tuff-like rock exists No gem.s have 
been extracted from this pipe and the real source is 
probably hidden beneath the Deccan traps. In 1890 
a modern attempt to exploit the ‘ mines ’ was made, 
and 3444 stones were extracted before the enterprise 
was closed down in 1894 as being unprofitable. 

Silica Glass at Meteor Crater. — A remarkable occur- 
rence of lechatelierite or silica glass produced by the 
fusion of a saccharoidal sandstone at the bottom of 
the depression of Meteor Crater in Arizona is described 
by A. F. Rogers in the Am. Jour. Science, March, 
1930. The only rocks in the immediate neighbour- 
hood are sandstones, shales, and limestones, the nearest 
exposed igneous rocks being ten miles away. A 
temperature of between 1400° and 1800° 0. was re- 
quired to transform the quartz into silica glass. The 
latter occurs in comparatively large masses up to 
15 cm. in thickness and could not have been formed, 
like fulgurites, by lightning. It is equally impossible 
that silica glass could be produced by a steam ex- 
plosion. Barringer’s well-known hypothesis that the 
crater was formed by the impact of a huge meteorite 
thus receives strong support, for no other explanation 
has been advanced that would equally well account 
for the melting of some parts of the sandstone floor 
and the shattering of other parts into a finely com- 
minuted rock-flour. 

A loo-Ton Testing Machine. — In the Engineer for 
April 4 is an illustrated description of a new 100-ton 
electrically-operated testing machine, which has been 
supplied by W. and T. Avery, Ltd., to the City of 
Leicester Colleges of Art and Technology. The machine 
is of the compound lever type. For tension tests 
it will take specimens up to 10 ft. in length and 3 in. 
in diameter ; for compression tests, specimens 10 ft. 
in length and up to 12 in. square; and for bending 
tests specimens from 4 ft. to 14 ft. can be accommo- 
dated with a maximum width of 16 in. The straining 
crosshead is moved by three straining screws on the 
end of each of which is a spur wheel driven by a 
main worm reduction gear which in turn is coupled 
to a gear box driven by a reversible variable speed 
electric motor. The crosshead can be moved at speeds 
varying from in. to 8 in. per minute. The scale on 
the steelyard is machine-engraved from zero to 100 
tons by divisions of 1 ton, and a micrometer screw 
dial subdivides these readings into ton divi- 

sions. Mounted on the top of the steelyard column 
is an autographic recorder. 

Quantitative Analysis by X-Rays. — The April num- 
ber of the Proceedings of the Royal Society contains a 
paper by C. E. Eddy and T. H. Laby on the quanti- 
tative analysis of alloys by means of their X-ray 
emission spectra (see also Natube, April 5, p. 524), 
The fundamental assumption made is that the ratio 
of the number of atoms of two elements in an alloy 
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is equal to tlie ratio of the intensities of corresponding 
lines in the X-ray spectra of the elements, provided 
that the lines are excited under equivalent conditions, 
and that, the elements are nearly equal in atomic 
11 umber. The experimental determination of the 
relative intensities of the lines is made by making 
the allo 3 .^ the target of an X-ray bulb, and analysing 
its emission spectrum by a rotating crystal spectro- 
meter with photographic registration, the blackening 
of the X-ray film, as measured by a Moll recording 
micro photometer, being correlated with the correspond- 
ing intensity of the X-rays by the usual methods. 
In general, Prof. Laby and Mr. Eddy’s results are 
more satisfactory than those of earlier workers in this 
field. They have paid some special attention to 
alloys in which the element to be estimated is present 
to the extent of less than one per cent, to which it is 
often difficult to apply other methods of analysis, 
especially when only small samples of material are 
available, and have also obtained good results for 
traces of lead in zinc, a case in which the elements 
differ widely in atomic number, and for which a 
modified method had to be devised. 

Measurements at High Voltages. — The amount of 
power absorbed by the dielectric in an electric cable 
when working under various conditions is considered 
by many manufacturers to give valuable information 
as to the quality of the cable. In a paper on low 
power factor measurements at high voltages, which 
was read to the Institution of Electrical Engineers on 
April 4, Dr. E. H. Rayner, W. G. Standring, and R. 
Davis, of the National Physical Laboratory, give a 
critical study of the various methods adopted in 
practice for measuring these dielectric losses. When 
a high voltage is applied to unloaded mains, the ratio 
of the power absorbed to the product of the volts and 
amperes, that is, the power factor, is generally very 
minute. In this case the measurement of power 
presents many difficulties, as a small difference in the 
phase angle between the current and the pressure 
may make a large difference in the power measured. 
A standard air condenser, the difference between the 
plates of which is variable, has been constructed. It 
is suitable for use with 100 kilovolts. When the 
distance between the plates is 10 cm., the capacity, 
or, as it is now called, the capacitance, is 500 c.g.s. 
units. This condenser, when used with a Schering 
bridge, is found to give very accurate results. When 
using wattmeter methods of measurement, it was 
found that the non-inductive resistances or ‘ resistors ’ 
were often affected by stray capacitance currents. 
These errors could be eluninated if the resistor were 
shielded at every point by an electric field main- 
tained at its own potential. The resistor used con- 
sisted of water flowing in tixbes, and these were sur- 
roxmded by others at the same potential. It was 
foimd possible by this compensation to keep the 
electric current in the water in phase with the applied 
voltage. Compared, however, with the air condenser, 
a resistor using a closed water circuit was relatively a 
troublesome piece of apparatus to use. During the 
experiments, the resistivity of the water was well 
maintained at 30,000 ohms for four months. 

Carbonisation Tests.— It is frequently important to 
be able to estimate the value of a coal for carbonisation 
purposes by tests which can be carried out in the 
laboratory. All such tests exhibit the defect that 
large scale results Oamiot be exactly reproduced, and 
certain factors are necessary to correlate these with 
laboratory results. The Gray-King assay was devised 
at the Fuel Research Station for the evaluation of 
coal for purposes of carbonisation at low temperatures 
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— 600° — and the appropriate correlation has already 
been made. In Fuel Research Technical Paper^ 24 
(H.M.S.O. 1930, 9d. net), an account is given of a 
modification of the assay whereby higher tem- 
peratures are used and conditions conducive to 
secondary decomposition in the retort are provided. 
Factors which enable the results obtained with this 
new apparatus to be interpreted in terms of gas works 
carbonisation have been determined. 

Fires in Bunkers and Cargo Coal. — The transport 
of coal by sea is fraught with a serious hazard of fire 
which continues to take a heavy toll in spite of genera- 
tions of experience, and although radio communication 
has removed the wmrst terrors. The hazard has been 
the subject of repeated inquiry, and again, recently, 
by the Fuel Research Board, which has investigated 
336 fires in bunkers and cargo coal in 272 ships {Fuel 
Research Special Report^ No. 5, London : H. M. Sta- 
tionery Office. 2s.). The net result of this inquiry 
is that 86 per cent of these fires could be assigned to 
definite and ascertainable causes, avoidable by suit- 
able precautions. Only 14 per cent of the acciden^ 
were so unaccountable as to leave unavoidable spon- 
taneous combustion as the only assignable cause. All 
fuel is liable to spontaneous combustion under certain 
conditions which coal chemistry has brought to light, 
and it seems that this fire loss is one which could 
almost be avoided by the application of existing know- 
ledge. Shipbuilders might remove hot pipes and other 
sources of heat from bunkers or holds, and design ven- 
tilation systems so as to avoid leading air into large 
masses of coal in confined spaces. Shipowners might 
maintain bulkheads sound and tight. Certain pre- 
cautions might be taken at coal staithes in the loading 
and trimming of coal. In short, a little scientific know- 
ledge might leaven the practice of coal handling and, 
to judge from this report, a handsome dividend should 
accrue to both shipowners and underwriters. 

Utilisation of Salt-Lake Deposits. — The great mineral 
wealth which is available in the form of salt -lake de- 
posits in various lands has, up to the present, been 
very incompletely utilised, except for the extraction 
of ordinary salt. Prof. B. Panteleymonoff, of the 
Academy of Sciences in the Ukraine, contributes an 
article to the Ghemiher-Zeitung of Feb. 22 on the pro- 
gress which has been made since 1923 in the exploita- 
tion of Russian salt -lake deposits at the Rapa works. 
The article is written exclusively from the industrial 
point of view, and is not concerned with the great 
mass of purely scientific work which has already been 
carried out there. Among the problems investigated 
on the technical side is the production of compounds 
of magnesium and halogens. The magnesia obtained 
is of a high degree of purity. Iodine appears to be 
confined to those lakes which are in the neighbour- 
hood of petroleum deposits, and the problem of its 
satisfactory extraction has not been completely 
solved. The possibility of the early exhaustion of the 
iodate deposits in Chile lends interest to this problem. 
Magnesium chloride is perhaps the most important 
of the products obtained, owing to the fact that its 
extraction leads up to the production of potassium 
chloride and magnesium sulphate from the mother 
liquors. The extraction of magnesium chloride from 
salt-lake deposits is a more difficult problem than that 
of its production as a by-product of the Stassfurt 
deposits. Bromine is either extracted with a solvent 
or recovered by distillation. The systematic design 
and development of undertakings for the utilisation 
of these deposits is of exceptional interest not only 
in Russia but also in America, France, Italy, and other 
countries which possess salt-mines. 
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The Unsaponifiable F 

TN attempting to concentrate tlie fat-soluble vita- 
mins, investigators submitted the fats or oils 
containing them to saponification, and found that 
they passed unchanged into the misaponifiabie frac- 
tion. Subsequent work, especially in connexion with 
vitamin A, has led to increased knowledge of the 
constituents of this fraction of a number of natural 
oils and fats, although the identification of the vitamin 
itself has not been successful. At the same time a 
certain amount of attention has been directed to the 
physiological functions of some of these constituents. 
It may be of interest to review briefly some of the 
more recent work on this subject. 

Fish Oils : Chemistry. 

It is only natural that the unsaponifiable matter of 
cod-liver oil should have been thoroughly investigated, 
considering its importance as a source of supply of 
vitamins A and D ; much attention has been devoted 
to it, especially in Great Britain and Japan. Its con- 
tent of unsaponifiable matter is, however, only small, 
about 0-7 per cent of the oil ; and half of this consists 
of cholesterol. In the other portion, Drummond and 
his colleagues have identified small amounts of 
squalene C30H50, and batyl alcohol 021114403: they 
also foimd a small quantity of a hydrocarbon (un- 
identified), but considered that the main constituents 
are one or more unsatura,ted alcohols, possibly oleyl 
or selachyl alcohols (J. C. Drummond, H. J. Channon, 
and K. H. Cowaz'd, Biochem. J., vol. 19, p. 1047 ; 
1925 ; J, C. Drummond and L. C. Baker, ibid,, vol. 23, 
p. 274 ; 1929). Nakamiya and Kawakami {Scient. 
Papers, Inst, Chem. Phys, Res., vol. 7, p. 121 ; 1927) 
claim to have isolated, amongst other pi'oduets after 
the hydrogenation of the cod-liver oil concentrate, 
nonacosane C29Hgo and batyl alcohol, but the identi- 
fied compounds constitute only a small portion of the 
whole. ^ They were, however, unable to detect squalene 
ill their samples of cod-liver oil. Weidemann con- 
siders that the alcohols present are more unsaturated 
than selachyl alcohol {Biochem. J., vol. 20, p. 685 ; 
1926). 

Certain other fish liver oils contain larger amounts 
of unsaponifiable matter, which is more easily frac- 
tionated than that obtained from cod-liver oil. That 
from the Greenland shaz’k has been investigated by, 
amongst others, Drummond and Baker (loe. cit.) and 
Weidemann (ioc. cit.). It contains about 15 per cent, 
of which cholesterol constitutes only about 14 per cent. 
Squalene is present in minute amounts (0-5 per cent 
of the unsaponifiable matter) ,* the rest of this fi'action 
consists chiefly of batyl (about 20 per cent), selachyl 
(C21H42O3) and oleyl (CigHgsOH) alcohols. The pres- 
ence of the last two was indicated by the detection of 
batyl, and probably octadecyl, alcohols after hydro- 
genation. 

The liver oil of the Japanese shark contains about 
5 per cent unsaponifiable matter. Small amounts of 
cholesterol and possibly squalene were detected; 
ehimyl alcohol (C49H4g03) is present to the extent of 
about 20 per cent, whilst the rest of the fraction is 
composed chiefly of selachyl alcohol. 

Drummond and Baker reduced ehimyl alcohol with 
hydriodic acid and obtained cetyl iodide and isopropyl 
iodide : their results indicated that the alcohol is a 
monoglyceryl ether of cetyl alcohol. Heilbron and 
Owen have shown that batyl alcohol is an ether of 
octadecyl alcohol and glycerol ; it probably has the 
formula GH3.(CH2 )t[ 7.0.CH.(GH20H^ since it is 
optically inactive (Drummond, G^em. and Ind,, vol, 

49, p. 1, T; 1930). 

The hydrocarbon squalene contains six double 
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iction of Certain Oils. 

bonds ; it forms a characteristic hexahydrochloride 
by which it can be easily identified. Channon has 
investigated its distribution in certain fish, and found 
it to be present in the liver oils of only three members 
of the Squalidss family : it has, however, also been 
found in the livers of certain J apanese elasmobranchs 
(Biochem, J., vol. 22, p. 51 ; 1928). It seems un- 
likely that it can be derived from the food ; in any case 
it was not found in the samples of plankton examined. 
The unsaponifiable matter of the liver oils of these fish 
formed a very high propoi'tion of the oil, 67-73 per cent ; 
other fish contained up to 33 per cent. In general the 
unsaponifiable fraction was considerably greater than 
in mammalian livers. It was noticed that in the 
Selachii there was an inverse relationship between the 
amount of unsaponifiable matter present and its sterol 
content, independent of whether squalene was present 
or not. There appears to be no relationship betw^een 
the sterol and squalene. 

Fish Oils : Physiology. 

Channon has investigated the results of administer- 
ing certain of these higher alcohols and squalene to 
mammals. He found that rats absorbed a certain 
amount of the latter w’-hen fed in daily doses not 
exceeding 0-075 c.c. a day or mixed to the extent of 
1 per cent in the diet. In some of the experiments 
the faeces were collected during their course and 
worked up at the end with the livers and bodies of the 
animals ; in others, only the livers were examined for 
the presence of squalene (Biochem^, J., vol. 20, p. 400 ; 
1926). The faeces were extracted with alcohol and 
ether, and the extract then treated as the other 
material. Saponification was followed by ether ex- 
traction of the -unsaponifiable matter, which was again 
saponified and the solution extracted with ether. 
Cholesterol was removed with digitonin and the mother 
liquors extracted with ether. The residue, after 
removal of the solvent, was again dissolved in ether, 
and dry hydrochloric acid gas passed through the 
solution. The squalene hexahydrochloride so ob- 
tained was recrystallised from acetone. In one experi- 
ment, 2-77 gm. squalene were given to each rat over 
a period of 6 weeks ; 1-7 gm. was exci’eted. The 
unsaponifiable matter in the liver was increased up 
to times that in the controls on the same diet and 
was half as much again in the carcass (without liver). 
The cholesterol content in the liver was doubled. 
The squalene actually recovered from the liver, how- 
ever, only accounted for about half of the unsaponifi- 
able matter left after removal of the cholesterol. The 
increase in the cholesterol with increase in the total 
unsaponifiable matter is the reverse of the relationship 
found in the fish oils mentioned above. 

In further experiments with Collinson (Biochem, J., 
vol. 22, p. 391 ; 1928) it was found that rats absorbed 
about 0-045 gm. daily of oleyl alcohol and ijhytol, 
0-03 gm. up to 0*09 gm. of cetyl alcohol, and 0-017 gm. 
of cholesterol ; the two latter were given in dispersion 
in olive oil. Phytol appeared to be more readily 
absorbed than oleyl alcohol. These two increased 
the amount of zmsaponifiable matter in the liver, and 
at the same time the cholesterol content was raised. 
Cetyl alcohol had no influence upon this fraction of the 
liver fat. The administration of cholesterol increased, 
it four times, and the whole of this inerease was 
accounted for by the deposition in the organ of 
cholesterol itself. It was also observed that the 
solubilities of these alcohols in bile follow the same 
order as the degrees to which they are absorbed. 
From some experiments of Mellanby with emulsified 
fat and squalene, it appears that particulate absorp- 
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tion of fatty substances may occur in the intestine, 
but only in the presence of bile. 

These results led to a re-examination of the question 
as to whether liquid paraffin can be absorbed from the 
gut ; rats and a pig were used (Ghannon and Collinson, 
ibid., vol. 23, p. 67b ; 1929). Reliance was placed 
on the iodine value of the unsaponifiable fraction of 
the liver, together with an estimation of its cholesterol 
content to determine the presence of paraffin in this 
organ. The rats were given 5 per cent paraffin in the 
diet for five weeks, the pig 100 c.e. daily, mixed with 
g nm acacia mucilage and a little food, for about eight 
weeks. The unsaponifiable matter in the livers of 
the paraffin-fed rats was increased 40 per cent ; the 
cholesterol percentage was reduced, but the absolute 
amount was unchanged as compared with the controls; 
the iodine value of the non-sterol fraction was 31 
instead of 119. Similar results were obtained in the 
case of the pig ; in addition, a saturated hydrocarbon 
was actually isolated. The non-sterol fraction (ex- 
pressed as a percentage of the liver weight) was 
increased 3J times in the rats and times in the pig ; 
but its iodine value in the latter was decreased to a 
third of that of the control. 

Mammalian Oils and Fats. 

Ghannon and Marrian have found an unsaturated 
hydrocarbon in mammalian liver, which is probably 
not squalene, although closely allied to it (Biochem. J., 
vol. 20, p. 409 ; 1926). The unsaponifiable material 
was prepared from the livers of the pig, sheep, ox, 
horse, and man; the yields were 0* 3-0-4 per cent. 
More than half of the material consisted of cholesterol, 
■and pigments were also present. The hydrocarbon 
was obtained as a crystalline hydrochloride or an 
amorphous bromide, both of which are insoluble in 
ether, whereas the cholesterol compounds are soluble ; 
by use of either method the hydrocarbon can be 
separated from the latter. Gonsiderable purification 
was effected by making use of the fact that the hydro- 
carbon is insoluble in methyl alcohol, but it was not 
obtained in the pure state. It could not be distilled 
at 2 mm. Hg. pressure, decomposition occurring. The 
hydrochloride and bromide were analysed, but mole- 
cular weight determinations could not be carried out, 
since the hydrocarbon was not prepared in the pure 
state, and the salts are very insoluble and decompose 
at high temperatures . N o squalene was found in these 
livers. The same hydrocarbon has also been detected 
by Drummond and Baker (loc. cit.) in sheep-liver fat. 

Certain members of the petrel family store in their 
stomachs an oil, to which attention has been directed 
from the fact that it contains vitamins A and D. 
Rosenheim and Webster have examined the stomach 
oil of the fulmar petrel, which breeds on St. Kilda 
(Biochem. vol. 21, p. Ill ; 1927). It was found 
that the oil is a liquid wax containing nearly 40 per 
cent of xnisaponifiable matter ; unsaturated higher 
alcohols and clupanodonic acid were found to be 
present, but there was only a small amount of 
glycerol ; cetyl alcohol was not detected. In many 
respects the oil resembles sperm oil. The authors 
suggest that the bird uses the oil as a preening 
material. Both vitamins A and D were present. 

Leigh-Glare has also found vitamin D in the stomach 
oil of the Australian petrel or ‘mutton-bird’ (ibid., 
vol. 21, p. 725 ; 1927). Carter and Malcolm have 
also carried out investigations on mutton-bird oil 
(ibid., vol. 21, p. 484 ; 1927). They consider that it 
consists largely of cetyl oleate together with esters 
of related alcohols and acids ; it contains only traces 
of glycerol and little cholesterol. The origin of the 
oil is obscure. Experiments indicated that it could 
be digested in vitro hj pig’s pancreatic lipase, and that 
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small amounts could be absorbed by the cat or the 
rat ; cetyl alcohol in olive oil was also absorbed by 
the latter animal, a result which was confirmed later 
by Ghannon and Collinson, as mentioned above. 
Carter and Malcolm suggest that the presence of the 
oil in the stomach may be accidental, and that it is 
the tail gland secretion which has been swallowed. 

Ether-soluble Substances in Plants. 

Ghannon and Chibnall have investgated the ether- 
soluble substances of cabbage leaf cytoplasm (Bio- 
chem. J., vol. 21, pp. 225, 233, 479, 1112 ; 1927: 
vol. 23, pp. 168 and 176 ; 1929). The material was 
prepared by mincing the leaves with water and squeez- 
ing through silk ; the filtrate was then heated to 70^^, 
when the cytoplasm was coagulated, and could be 
collected and pressed to free from excess water. The 
dried material was pow’dered and extracted with ether. 
From a third to a half of the total cytoplasm was 
extracted from the leaf ; the ratio of the protein to 
the ether-soluble substances present is 3 to 1. The 
total amount of the latter in the leaf cytoplasm is 
about 3*5 per cent of the total leaf solids. Further 
fractionation was obtained by the use of solvents ; 
soluble in acetone ether but insoluble in light petroleum 
are the pigments, chlorophyll 9-3 per cent, carotin 
0*5 per cent, and xanthophyli 0*8 per cent of the total 
ether-soluble material ; soluble in ether acetone and 
light petroleum, the glycerides and waxes — the fatty 
acids accounting for 17-5 per cent and glycerol for 
1*3 per cent, and unsaturated unsaponifiable matter 
consisting of sterols 4-5 per cent, and unidentified 
compounds, probably alcohols and hydrocarbons, 
13-3 per cent. The fraction insoluble in ether acetone 
could be subdivided into a fraction insoluble in hot 
acetone — calcium phosphatidate 18*4 per cent, 
unidentified calcium salts, possibly of fatty acids and 
phosphoric acid 5-0 per cent, and an unidentified iron 
compound 3*0 per cent, and a fraction soluble in hot 
acetone, the saturated imsaponifiable matter consisting 
chiefly of nonacosane and di-n-tetradeeyl ketone, 
12*3 per cent. There is an apparent loss of 14 per 
cent duiiug the fractionations, the greater part of 
which is due to mechanical working losses, but it is 
possible that 5 per cent represents some other com- 
pounds, possibly hydroxyacids. 

In the glyceride fraction, the results obtained sug- 
gested that palmitic, stearic, linolenic, and linolic 
acids were present, and possibly oleic acid also ; palm- 
itic accounted for two -thirds of the saturated acids 
and stearic for the remainder. The yield of fatty 
acids was higher in winter cabbage, that of the 
saturated imsaponifiable matter lower in winter than 
in summer. 

Gonsiderable attention was directed to the phos- 
phatides ; little if any phospholipin was detected, the 
major part of the ether-soluble phosphorus being 
present in the form of the calcium salt of a diglyceride 
phosphoric acid. The free acid and its lead salt were 
prepared, and barium glycerophosphate was also 
made from the former. The fatty acids present in the 
molecule appear to be stearic, palmitic, linolenic, 
linolic, or possibly oleic. The greater part of the 
acids in the molecule is unsaturated, whereas in 
lecithin and kephalin saturated and unsaturated acids 
are present in equimolecular proportions . The authors 
consider that phosphatidic acid may be a precursor 
of the lecithin and kephalin found in animal tissues 
rather than an in vitro decomposition product. There 
is already evidence in existence that calcium can be 
extracted from tissues with the kephalin fraction. 
The acid is a brownish oil, soluble in organic solvents, 
slightly soluble in water ; the sodium salt is soluble 
in water, slightly soluble in cold alcohol, and insoluble 
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in ether ; the^ barium, calcium, and lead salts' are iii- 
solubl© in water, acetone, and alcohol, but soluble in 
ether. 

Nearly one -half of the phosphatide fraction is 
soluble in hot acetone. After purification by saponi- 
fication, recrystaliisation, and distillation, a material 
resembling paraffin wax was obtained, but the melt- 
ing-point was indefinite, indicating that it was a 
mixture. By fractional distillation at 0*1 mm. 
pressure and crystallisation from benzene-alcohol, the 
hydrocarbon C 2 gH 6 Q -was obtained in the pure state. 
The formula was confirmed by X-ray analysis. The 
higher boiling fractions from the distillation were 
treated with hydroxylamine ; the ketoxime was 
separated from the hydrocarbon by means of its 
greater solubility in light petroleum and acetone, 
and the ketone finally regenerated by boiling in 
hydrochloric acid alcohol. X-ray analysis indicated 
that it was either CRj. (CH. 0 r>CO.(CH.)i 3 CH 3 or 
CH: 3 .(CH 2 )i 4 .CO.{GH 2 )i 2 .CH 3 r both were accord- 
ingly synthesised, 'wheii it was found that the sub- 
►stanee was di-w-tet.radeey 1-ketone. Nonocosane and 
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the ketone occur in the ratio of 3 to 1 . Small quantities 
of other unidentified substances are also present in 
this fraction of the cytoplasm. 

Maclean and her co-workers (Biochem, J,, vol. 23, 
pp. 107 and 634 ; 1929) have also isolated from cab- 
bage leaves nonacosane and di-n-tetradeeyl-ketone 
from spinach leaves, however, the hydrocarbon 
hentriacontane, was obtained. 

In conclusion, it may be mentioned that Maclean 
has isolated from yeast fat a second sterol which she 
has named ‘ zymosterpi The crude sterol was 
separated, by recrystallisation from alcohol, ether, and 
acetone, into the less soluble ergosterol, m.p. 158*5°,. 
and a sterol, m.p. 108°-109° (zymosterol) {ibid.^ vol. 
22, p. 22 ; 1928). The latter is dextrorotatory^- (in 
ethereal solution), the former Isevorotatory (in 
chloroform). It probably has the same number of 
ethenoid linkages as ergosterol and a very similar- 
structure ; it is precipitated by digitonin, but shows 
no selective absorption in the ultra-violet. It cannot 
be converted into vitamin D by irradiation (ibid.,. 
p. 980). 


International Congress of Archaeology and Anthropology, Portugal, 1930. 


"pEADERS of Natube will have in mind the recent 
-'f ^ criticisms of the international standing of the 
congresses in archieology and anthropology which 
have been held since the -War under the auspices of 
the Institut International dh^nthropologie of Paris. 
These were summarised in the leading article in our 
issue of Mar. 1 . In the recently issued announcement 
of the Congress to be held in Portugal on Sept. 21-30 
next, it would now appear that the promoters hope 
to meet objections which have been raised on the 
ground tha-fc the Congress is not truly international 
in character by indicating that this congress will be 
a continuation of the older series of the Inter- 
national Congresses in Anthropology and Prehistoric 
Archseology, of which the last was held at Geneva in 
1912. The invitation is issued jointly by the Conseil 
permanent du Congres International d’Anthropologie 
et d’Archeologie Pr6historique and the Institut Inter- 
national d’Anthropologie. It is announced as the 
“ XV® Congres international d’Anthropologie et 
d’Arcli4oiogie Prehistoriqiie ” and the “ iv® Session de 
rinstitut International d’Anthropologie ” ; finally, it is 
pointed out that the meeting coincides with the fiftieth 
anniversary of the Congi’ess held in Lisbon in 1880. 

While welcoming with all good will this expression 
of the desire of the members of the Institut that the 
congress should be regarded as truly international, it 
must be pointed out that it is not sufficient to call 
it so, or even to announce that it is a continuation of 
a former congress which has not met for eighteen 
years. The only international element in the organisa- 
tion is the committee in charge of the preparation of 
the scientific proceedings, which, it is understood, has 
no executive power and on which Great Britain is not 
represented. The committees responsible for local 
arrangements at Coimbra and Oporto naturally are 
entirely local, but the publications committee is 
French with two exceptions . The real executive of the 
Congress, we presume, is constituted as before. The 
invitation is issued from the Siege Social of the Institut, 
namely, the iScole d’Anthropologie, andnotfromLisbon. 

Of the Conseil permanent ” of the older Congress, 
M. Mareellin Boule is a member of tbe Comite 
d’Honneur, and M. Pittard represents Switzerland 
on the committee in charge of the preparation of 
the scientific proceedings. 

The Congress will be divided into sections, of which 
the first will deal with questions of morphological 
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anthropology and functional ethnology, among the 
points specifically mentioned in this division being the 
methods of anthropology and especially the inter- 
pretation of statistics, the human brain from the 
racial point of view, endocrinology and human mor- 
phology, and the relation between the yellow races of 
Africa (Bushman) and the yellow races of Asia. 

The second section will deal with human palaeon- 
tology and prehistoric' archaeology, in which the 
question of the Kitchen midden people of Portugal, 
Armorica, and Denmark will be discussed. Another 
subject will be the distribution of cereals in neolithic, 
times as well as the origin of domestic animals, 
particularly the dog. 

The third section will deal with heredity, eugenics, 
and cognate subjects, including criminology and 
psycho -sociology. 

The fourth section is of a comprehensive character, 
covering ethnography, folklore, linguistics, religions, 

I and human geography. One topic of discussion 
specifically mentioned is the geographical and ethnic 
origin of the Aurignacians . Primitive survivals among 
civilised peoples should give rise to lively discussion. 

The session will be formally declared open by His 
Excellency the Minister of Public Instruction, Prof. 
Gustavo C. Ramos, on Sept. 21, at Coimbra, and a 
dinner will be given by the Rector of the University 
on the same day. On the following days, after the 
work of the sections has closed, conversaziones or 
illustrated lectures will be given in the evening. On 
Sepfc. 26 an archaeological excursion will be made to 
Figueira da Foz on the 'way to Oporto. On Sept. 26 
the Congress reopens at Oporto, on the evening of 
which day there will be a folk-lore fete at the Palais, 
du Cristal, and on Sept. 27 the Congress will be 
formally declared closed, a banc|uet being held after- 
wards. On Sunday a motor expedition of archseo- 
logical interest will be made to G uimaraes and Citania 
de Briteiros. The Congress will arrive at Lisbon on 
Monday, Sept. 29, at midday. A formal reception 
will be held by His Excellency General Carmona, 
President of the Portuguese Republic, and the- 
following and final day wdll be spent in visits to 
museums and other places of interest. 

Intimation of intention of attending the Congress 
and subscriptions should be addressed to le Tresorier 
de rinstitut International, 15 rue de I’Ecole de 
Medecine, Paris (6»). 
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Lime Requirement of Soil. 

A SURVEY of the results from liming experiments 
in progress during the last twenty -five years at 
the Tennessee Agricultural Station was given by Prof. 
C. A. Mooers in his address as vice-president of 
Section O (Agriculture) of the American Association 
for the Advancement of Science at the recent Des 
Moines meeting, and has now appeared in Science, vol. 
71, p. 81. The investigations have been carried out 
in the laboratory in conjunction with open air lysi- 
meters of two types, one containing surface soil only, 
the other having in addition an under layer of heavy 
loam subsoil. 

One of the early discoveries was the fact that silica 
readily combined with carbonate of lime with the 
formation of calcium silicate, a form of calcium more 
suitable for clovers than the carbonate. The idea 
that lime exerts a ‘ burning ’ effect on soil humus has 
been refuted, neither calcium oxide nor hydroxide 
producing increased oxidation until their conversion 
into carbonate or silicate, and even then the increase 
was temporary only. As regards base exchange, the 
generally accepted view that potash is liberated by 
liming is shown to be erroneous, a normal application 
of lime actually repressing the leaching of this element. 

Concerning the relationship between calcium and 
magnesium, new light has been thrown on many of 
the older studies. Liming with burnt lime or high 
calcic limestone was fotmd to increase the calcium and 
depress the magnesium outgo, whereas additions of 
magnesium had the reverse effect. Treatment with a 
calcium-magnesium compound such as dolomite had 
the same result as the addition of magnesium only, 
these findings explaining the harmful action of high 
calcic limes on a magnesium -loving plant such as 
tobacco. 

The question of the effect of liming on the oxidation 
of soil sulphur and nitrogen is also discussed, and the 
availability of added lime shown to decrease with 
time. The chief discovery made at the station, how- 
ever, is the formation of ternary systems such as 
Ca 0 -Al 203 -CaS 04 by the action of aqueous solutions 
of calcium hydroxide and sulphate on aluminium 
complexes. Such systems are of low solubility when 
alkaline, but readily soluble in neutral or acid media. 
The reaction can be used to determine the reactive 
amount of alumina and silica, and is promising as a 
method for measuring the colloidal properties of a soil. 
It has already proved invaluable in affording an 
explanation of the disintegration of concrete under 
certain conditions which can now be avoided. 

In conclusion, Prof. Mooers emphasises the im- 
portance of lysimeter experiments for both the chemist 
and plant physiologist. 


Prickly-Pear Control in Australia.^ 

T he attempt that ,is being made to control the 
pricfcly-pear menace in Australia by biological 
means is a practical experiment of great interest and 
importance. The initiation and progress of this work 
has already been referred to in the columns of Natubb, 
and the most recent report on the subject has lately 
come to hand. 

Since the year 1925, the measures taken to combat 
the scourge have greatly reduced, if not entirely 
arrested, its yearly spread to uninfested territory. 
The policy of the Prickly-Pear Board has been to 
introduce and acclimatise insects inimical to the 
growth of all the naturalised species of this plant. 
In carrying out this scheme, the natural enemies of 
prickly-pear in Horth and South America have been 
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continuously investigated since 1920, and a number 
of species introduced, under adequate safeguards, 
into Australia. The cochineal insect, Dactylopius 
tomentosus, is now so widely diffused that there is 
scarcely an area of prickly-pear in Queensland or New 
South Wales which is not infested by this insect. The 
plant-sucking bug, Chelinidia tabulata, has multiplied 
and spread in enormous numbers, and the red spider, 

, Tetranychus opuntice, gives every promise of soon 
extending throughout the length and breadth of the 
prickly-pear area. The moth Gactoblastis cactoriim 
is a more recent introduction ; about 300,000,000 
have been liberated since 1926, and it is believed that 
within two or three more years it will become general 
in the desired areas. It is estimated that 30,000 acres 
of prickly-pear have been destroyed by this insect in 
about the last twelve months. 

In this manner a complex of insect enemies has been 
established. Some species have naturally proved 
more successful than others, and their combined efforts 
are already bringing about a considerable measure 
of control of this pest plant. Its reduction is most 
noticeable in certain scrub areas where it once formed 
a barrier impenetrable to animals. In the heart of 
the infested country it is now possible to travel for 
100 miles without seeing any flourishing plants. The 
production of fruit and new growth has become greatly 
diminished, fewer seedlings are able to become estab- 
lished, while large clumps of plants are being gradually 
sapped and destroyed. 

On present indications, it is reasonable to expect 
that vast areas of prickly-pear vdll be freed within 
a few years. Too much confidence of complete 
eradication is to be deprecated, as the problem 
has not yet been solved, but the future prospects 
give reasons for optimism. The experiment has not 
yet had a long enough lease to enable an estimate to 
be made of the possible influence of such factors as 
varying or extreme fluctuations of climate, disease, 
and native insect parasites on one or other species in 
the complex that is being built up. Indigenous 
parasites and predators have indeed turned to some 
of the introduced insects but, up to the present, the in- 
fluence they have exerted has not appeared to be great. 
Although such enemies need close observation being 
kept on their activities, there is no need for premature 
or undue alarm that they will materially vitiate the good 
results that are being achieved. A. D. I. 

^ “ The Progress of the Biological Control of PricWy-Pear in Australia.* * 
By Allan P. Dodd. 44 pp. Commonwealth Prickly-Pear Board, 
Brisbane. 1929. 


University and Educational Intelligence. 

Cambbibge. — The Cavendish professor has an- 
nounced that the first course of Scott Lectures will 
be given by Dr. Niels Bohr at the Cavendish Labora- 
tory at 4.45 P.M. on May 12, 14, and 16. The subject 
will be “ The Principles of Atomic Theory 

OxFOBD. — Discussion still continues on the pro- 
posal to use the sum of £100,000 realised by the 
iladeiiffe Trust for the establishment of an astro- 
nomical observatory in South Africa. The advocacy 
of the scheme by Prof. H. H. Turner is criticised by 
Prof. Lindemann on various grounds ; he doubts, for 
example, whether any special benefit would result to 
Oxford in relation to other centres of astronomical 
study. Moreover, the climate of Oxford is not con- 
spicuously worse than that of Greenwich, Edinburgh, 
or Cambridge ; while even if it be allowed to be un- 
suitable for ‘ positional ’ astronomy, there are many 
other lines of astronomical and meteorological re- 
search which are in need of assistance, and could well 
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be pursued in Oxford in consonance with the design 
of the founder of the trust. To this Prof. Turner 
replies that the scientific activities of Oxford are not, 
and should not be, confined to the actual precincts of 
the city ; that additional observatories in the southern 
hemisphere are really needed ; and that there may 
be a danger of undervaluing ‘ positional ’ astronomy, 
which has conspicuously proved its importance, in 
comparison with the more recent development of 
astrophysics. , 

The Rockefeller Medical Fellowships for the academic 
year 1930”31 will shortly be awarded by the Medical 
Research Council, and applications should be lodged 
with the Council not later than J une 1. These Fellow- 
ships are provided from a fund with which the Medical 
Research Council has been entrusted by the Rocke- 
feller Foundation and are aw^arded to graduates who 
have had some training in research work in the primary 
sciences of medicine or in clinical medicine or surgery 
and are likely to profit by a period of work at a uni- 
versity or other chosen centre in the United States 
before taking up positions for higher teaching or 
research in the British Isles. In special circumstances 
the fellowships may be tenable at centres of research 
not in America. A fellowship held in America will 
have the value of not less than £350 a year for a single 
fellow, with extra allowance for a married fellow. 
Particulars are obtainable from the Secretary, Medical 
Research Council, 38 Old Queen Street, Westminster, 
S.W.L 

The Salters’ Institute of Industrial Chemistry is 
offering a limited number of fellowships for chemists 
of post-graduate standing, the object being to afiord 
additional and special training at home and abroad 
preparatory to a career in industrial chemistry. The 
noimal value of each fellowship is from £250 to £300. 
Applications must reach the Director of the Institute, 
Salters’ Hall, St. Swithin’s Lane, E.C.4, by Jime 2. 
The Institute will also, in July, allocate a limited 
number of grants-in-aid to yomig men and women 
employed in chemical works in or near London who 
are desirous of fitting themselves for a career in 
chemical industry. The latest date for the receipt 
of applications by the Director is J une 7. 

The Ministry of Agriculture and Fisheries is offering 
until June 15 a number of agricultural scholarships 
for students who propose to take up posts as agri- 
cultural organisers, teachers, or lecturers in agri- 
culture ; also research scholarships in agricultural and 
veterinary science. In addition, it is prepared to 
receive up to May 15 applications for grants in aid of 
scientific investigations bearing on agriculture to be 
carried oh in connexion with a university, university 
college, or other approved institution or society in 
England and Wales. Applications for all of the fore- 
going should be sent (upon forms A. 472/T.G., 
900/T.G., and A. 53/T.G. respectively) to the Secre- 
tary, Ministry of Agriculture and Fisheries, 10 White- 
hall Place, B.W.L . 

Daniel C. Jagkling, of San Francisco, president 
of the Utah Copper Company, has made provision 
for the establishment at the Missouri School of Mines 
and Metallurgy at Rolla, of which he is a graduate 
of the class of 1892, of the Jackling Foundation for 
education in the sciences and arts pertaining to the 
mineral industry, the purpose of the Foundation being 
to offer loan funds and provide scholarships and special 
educational features not ordinarily provided for at 
State schools. The Foundation may eventually 
total £120,000. Of this amount £20,000 is to be used 
as loan funds and the income from the remainder for 
scholarships and special educational purposes. 
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Historic Natural Events. 

May 6, 1915. Thunderstorm.— During the evening 
a thunderstorm of unusual violence broke over the 
centre of London. Between 8.30 p.m. and 10 p.m. 
more than two inches of rain fell over an area bounded 
by Piccadilly Circus, Euston Road, Shoreditch, and the 
Strand, the amount reaching 3*00 in. at Holborn and 
3T2 in. at New River Head. Practically no rain fell 
south of the Thames. 

May 8, 1663. Thunderstorm and Flood.— Concern- 
ing this Pepys wrote (May 15) : “ Strange were the 
effects of the late thunder and lightning about a week 
since at Northampton, coming with great rain, which 
caused extraordinary floods in a few hours, bearing 
away bridges, drowning horses, men, and cattle. Two 
men passing over a bridge on horseback, the arches 
before and behind them were borne away, and that 
left which they were upon : but however one of 
the horses fell over and was drowned. Stacks of 
faggots carried as high as a steeple, and other dreadful 
things ; which Sir Thomas Crew showed me letters to 
him about from Mr. Freemantle and others, that it is 
very true.” 

May 8, 1902. Great Eruption of Mont Pelee 
(Martinique). — For two weeks beginning on April 25, 
the volcano had been active, throwing out columns of 
ash and steam. About 8 a.m. on May 8, a dark cloud 
was seen to issue from the volcano. Sweeping down 
the slope with great velocity, in two minutes it reached 
Saint Pierre, the chief city in the island. The blast was 
tornadie in its violence, its heat was withering, and it 
seems to have been charged with incandescent par- 
ticles. The whole city was wrecked and, with two ex- 
t ceptions, all its inhabitants were killed, as a rule 
instantaneously, the number of dead in Sainte Pierre 
and its suburbs being reckoned at not less than 30,000. 
The area of complete destruction was a sector about 
8 sq. miles in area, and as a rule its boundaries were 
sharply defined. There was no flow of lava and no 
large portion of the crater was blown away, though it 
is estimated that the discharge of solid matter per day 
was greater than that of the sediment carried down by 
all the rivers in the world combined. The sound of 
the explosion was heard at St. Elitts and St. Thomas 
(210 miles and 350 miles). Brilliant after-glows were 
observed at Honolulu, Madeira, Slough, Berlin, Bom- 
bay, and elsewhere. 

May 9, 1818. Drought. — ^At Trevereux, near Limps- 
field, Surrey, it is recorded that after a deluge of rain 
on May 8, no further rain fell until Sept. 5, being 
17 weeks and 1 day, during which ail vegetation was 
completely burnt up. 

May 9, 1867. Shower of Hazel Nuts. — On the night 
of May 9, during a violent rainstorm, a remarkable 
shower of ‘ berries ’ fell in Dublin, on both sides of the 
river. They were described as having the form of a 
very small orange, about half an inch in diameter, 
black in colour, and when cut across seeming as if 
made of some hard dark brown wood. They fell with 
such force that even the police were forced to seek 
shelter. The ‘ berries ’ 'were afterwards identified as 
hazel nuts which had been partly fossilised in a peat 
bog. How they came into the air is not known. 

May 9, 1877. Chilian Earthquake Sea- waves. — The 
epicentre of the earthquake lay about 90 miles south- 
west of Iquique, The sea- waves were observed at 
diferent places along 2200 miles of the S outh American 
Coast, dDhey swept across the Pacific and were re- 
corded in New Zealand (5600 miles), New South Wales 
(6800 miles), and so far as Japan (8900 miles). 

May 9, 1 893. Early Season.- — The spring and early 
summer of 1893 were among the earliest on record in 
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the British Isles. “ Stimulated by continued heat, 
vegetation of all kinds was forced on rapidly, and 
without any check worth mentioning, into leaf and 
flower, and" in some cases into fruit, long in advance 
of its usual time. Even in loarts of Scotland strawy- 
berries w^ere gathered in May and new^ potatoes and 
peas ready for use.” (Report on the Phenological 
Observations, p. 127.) In south -w?-est England the 
greater bincRveed was in flower on May 9, five weeks 
in advance of its usual date, and even in western 
Scotland it was only two days later. The foliage of 
trees was abundant and well developed, flowyering 
trees and shrubs bloomed with extraordinary freedom. 
In the fields and hedgerows flowers were abundant 
and followed each other in rapid succession, but the 
dry and forcing weather weakened the plants them- 
selves and they soon faded. Insects were very numer- 
ous, and the swarms of w^asps amounted to a plague. 
The earliness of the seasons was maintained into the 
autumn, and the harvests began everyw'here at almost 
unprecedented dates, but w^ere very poor over most 
of England. 

May 9, 1919. Cloud formed by Aeroplane. — During 
a high flight over Glermany, the aviator observed that 
at a height of 26,000 feet a streak of cloud formed 
behind him. This cloud attained a length of about 
40 miles, then gradually spread and developed into a 
typical cirro-cumulus cloud, about 3000 feet broad. 
Similar phenomena were repeated on May 11. On 
both days the Aveather conditions were inclined to 
thunder, and it seems probable that the exhaust gases 
supplied condensation nuclei to the air, thus giving 
the necessary stimulus to cloud formation. 

May 10, 1879. Meteorite. — During the afternoon a 
great meteorite fell and burst near EstherAdlle in loAva. 
The largest fragment recovered weighed more than 
400 pounds. This is the largest meteorite in America 
which has been actually observed to fall. 


Societies and Academies. 

London. 

Geological Society, Mar. 26. — W. Campbell Smith: 
A classification of some rhyolites, trachytes, and phono - 
lites from part of Kenya Colony, with a note on some 
associated basaltic rocks. Comparison of specimens 
collected on two expeditions by Prof. J. W. Gregory in 
1893 and 1919, previously described by Dr. G. T. Prior 
(1903) and Miss A. T. Neilson (1921), supported by 
some new analyses, has led to a revision of the 
nomenclature. — T. N. George : Ambocodia Hall and 
certain similar British Spiriferidse. The British forms 
do not exhibit the features emphasised by Hall in his 
description of Amhocodia ; in particular, they differ 
in the surface-ornament, in the cardinal process, and 
ill the musculature of the dorsal valve. Two new 
genera, distinguished one from the other by details 
of ornament and cardinal area, are therefore established 
for their reception, and it is proposed to create a new 
subfamily for the reception of Amhocmlia and the 
new genera. The later portion of the paper consists 
of a detailed description of the British species from 
the Devonian, Carboniferous, and Permian systems. 
Some of these are new. 

Linnean Society, April 3. — H. Lister : Observa- 
tions on the comparative morphology of the protozoan 
fauna found in the paunch and reticulum of rumi- 
nants. The actual species vary with the geograpical 
environment of the host. By using suitable culture 
media and a specially designed microculture incubator, 
they have, during the present investigation, been kept 
alive for longer periods than hitherto. The cultures 
have shown that the bacteria inevitably introduced 
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with the protozoa render the medium acid, and that 
this proves fatal to them. — S. Holden : Some wound 
reactions in Anhyropteris corrugata. The tissues of the 
fossil fern Anhyropteris corrugata show ivell -defined 
wound reactions . In the root these consist of irregularly 
disposed wedges of meristem and are confined to the 
cortex. In the stem, wounds usually take the form of 
irregular cortical fissures bordered on either side by a 
strip of meristem. In the petiole, where the wound is 
superficial, a pad of healing meristem is developed, but, 
where it is deep-seated, the vascular tissues may be 
involved.— J- M. Cowan : Botanical exploration 
through North-West Persia. A brief survey of the 
vegetation of Iraq and North-West Persia observed on 
a tour made on behalf of the John Innes Horticultural 
Institution and Kew Gardens. 

Optical Society, April 10.— T. Smith : Charts for 
simple two and three thin lens problems.. A variety 
of charts can be drawn, each of ’which furnishes 
complete first-order information on systems con- 
structed from two or three thin lenses. — M. 0. Pelton : 
The lustre of textile fibres is due to a geometrical 
property of transparent cylindrical filaments with 
polished surfaces. Some of the factors, notably 
double refraction and diffraction, which might affect 
lusbre, are discussed, and a method is suggested for 
measuring lustre based on the high lights A^isible on 
a curA^ed lustrous surface. — W. D. Wright : A re- 
determination of the mixture curves of the spectrum. 
The paper describes a method that has been de- 
veloped for calculating the sensation curves and 
mixture curves from an average set of trichromatic 
coefficients and the standard luminosity curve, 
without recourse to any further experimental data. 
A complete table of colour mixture data is given. 
The practical Amlue of different methods of colori- 
metry and the most desirable primaries for use as 
reference standards are briefly discussed. 

Dublin. 

Royal Society, April 2. — J. Joly : The application 
of gamma radiation to deep-seated tumours. The 
applicator operates on the principle of a pseudo 
focus, formed by the coiiA^ergence of tvm inclined 
gamma ray beams intersecting at the tumour. The 
beams are kept in continual rotation round a vertical 
axis, while at the same time they are carried along a 
path determined by a template AAdiich has been 
derWed from X-ray exploration of the tumour. The 
movements are controlled by clockwmrk, and the 
whole applicator, in certain cases, may be aa^oiii by 
the patient Avithoiit serious incoiiAmnience. The 
y-radiation may be derRed from radon tubes or 
radium tubes such as are used in needle radio-therapy ; 
some twenty-fiAm or thirty such tubes being packed 
into each radiator. — Reilly and D. T. McWeeney : 
A study of the polysaccharides (Pt. 2). 

Geneva. 

Society of Physics and Natural History, Feb. 6.— J. 
Briquet : The number of carpels in the flowers of 
Ca7np>anula, The character of the trimery and penta- 
mery of- the gynsecium plays an important jjart in 
the systematics of this genus. Noaa^ the author has 
observed that both these arrangements occur in the 
flowers of Gmnp)anula Medium. It is therefore neces- 
sary to review carefully the behaviour of various 
species and to modify the diagnoses and analytical 
tests. — -J. Briquet : The carpology of the genus 
Mantisalca Cass. The author’s studies haA?-e proA^ed 
that the genus Mantisalca has been erroneously joined 
to the genus Centaurea. — E. Briner, J. P. Lugrin, and 
R. Monnier : The action of nitrogen peroxide and of 
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sul| )liur ( lifjxide on lime, eaicirim carbonate and calcium | 
]>lios|>hatc. The .stii<ly of these reactions has been ' 
uiidcrtakon rii,ci hodic*ally with the aid of the technique 
utilised in tlio laboratory for work on gases, and it has 
led to the proof of tlie attack, in the absence of w’^ater, 
of ealciuiii carbonate by nitrogen peroxide and by 
siilplinr dioxide. The reactions differ from those 
taking ;pla.ce in the presence of water. — L. Duparc and 
L. Galopin : The phenocrystals and microlites of the 
plagioclases of the Abyssinian basalts. The authors 
have recognised six types of rocks, aphyric, porphyric 
felspar, aiigitic, porphyric, doleritic or ophitic, and 
finally a tokeite type. In the porphyric types the 
microlites of the mass are more acid than the pheno- 
crystals. A difference in the same direction but to a 
less extent exists also in the aiigitic and ophitic types. 

■ — ^L. Duparc and Ch. Wakker : The auriferous layers 
of St. Yrieix. The authors have studied several 
deposits of the region now being worked. iSTearly 
everywhere traces of w'orkings are found dating from 
the Roman occupation. The auriferous cpiartz is 
ahvays found associated with granulites and pegma- 
tites traversing and penetrating the schists. At Cheni 
the auriferous quartz forms veins of variable thiclmess 
reaching sometimes two to three metres. It is also 
in the form of auriferous quartz veins that it is found 
at Champvert, la Tournerie, and la Fagassiere. — G. 
Ladame : The metalliferous deposits of Mt. Chemin, 
Valais. The author distinguishes three groups of 
deposits, (1) magnetite, (2) marbles, (3) fluorspar and 
galena. The magnetite appears to have been worked 
from the time of the Roman occupation. Its mode of 
formation cannot be specified. On the other hand, the 
fluorspar and the galena are clearly in veins. 

Rome. 

Royal National Academy of the Lincei, Dec. 15. — 

S. Franchi : The Franco-Italian border between the 
Colle del Piccolo S. Bernardo and the Colie della 
Seigne, to the south of Mont Blanc. — E. Raimondi : 
The geodetic curvature on a surface, and Liouville’s 
formula. — L. Laboccetta : Ceneral method for the 
construction of Fourier’s ‘ sep)arate functions ’ and of 
De La Vallee Poussin’s ' characteristic functions ’. — 

G. Mazzone-Sangiorgi : The first elements of a new 
general theory for the motion of waters and other 
fluids (2). Seven different cases of jets are considered, 
the results obtained in each instance being in complete 
accord with those derived from the author’s theory. — 

A. de Mira Fernandes : OdograjDhic systems. — A. 
Tonolo : Integration of the Maxwell-Hertz electro- 
magnetic equations. The author’s method of inte- 
gration, published in 1910, is extended to the more 
general form of the Maxw^ell -Hertz ecpiations of the 
electrodynamics of bodies at rest. The resulting 
formulas, although complex, are simpler than those 
obtained by Tedone in 1916. — M. Lecat : Relations 
between the behavdour of a binary system on dis- 
tillation and the course of the temperature-vapour 
pressure curves of the components. The conditions 
for determining if any particular binary system is or 
is not azeotropic are considered.— Remo de Fazi and 
F. Mo nf orte : New” reaction of aldehydes (4 ) . Acenaph- 
thene and cyclic aldehydes do not form condensa- 
tion products, although, in, presence of concentrated 
sulphuric acid, they give a characteristic colour re- 
action. If the acenaphthene is converted into 
acenaphthenone, this condenses with cyclic aldehydes 
to products which also give the colour reaction 
general for those aldehydes. Guglialmelli and Del- 
mon’s view that the coloration is due to condensation 
products of fl.uorene is not in accordance with the 
experimental results.— A. Cavinato : New investiga- 
tions on eiiclase. Euelase from Valle Aurina. 
Analysis of this euelase gives results in agreement 
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with the molecular ratios, SiOg : RgOg : RO : HgO 
= 1*98 : 1 : 2 : 1, and, if constituents present in small 
proportions are neglected, the fo.rmula becomes 
HBeAlSiOg. Thus the accepted formula, based on 
Damour’s analysis, is eonfi-rmed, and that given by 
Rammelsberg disproved. — Giulia Martinez : Basalt 
from Cucchiara Zeppara near Guspini (Sardinia). — - 
G. Pupilli : Periodic respiration caused by sympathic- 
otomy.- — -S. Ranzi : Experimental embryology of the 
eyclostomes. — P. Pasquini : Nervous relations of the 
transplanted eye and olfactory organ in axolotl 
embryos.- — G. Pollacci and Maria Bergamaschi : 
Demonstration, by means of dimethylhydroresorcinol, 
of the formation of formaldehyde in living plants 
during chlorophyilic photosynthesis. Experiments 
made with water plants in presence of dimethyl - 
dihydroresorcinol (‘ dimedon ’) demonstrate the forma- 
tion of formaldehyde when the conditions necessary 
for chlorophyilic synthesis, namely, presence of 
carbon dioxide and chlorophyll and action of light, 
are fulfilled. The dimedon has a narcotic effect on 
the plants, but does not kill them, since after the 
experiment the plants are still capable of assimila- 
tion. — R. Savelli and N. Soster : Apogamocarpy in 
Cucurhita pepo and Cucurbita nioschata. — L. S. Da 
Rios : Suction fans and rings. 

Vienna. 

Academy of Sciences, Jan. 23. — K. Morsch : The 
action of chloral hydrate and hjMroxylamine on the 
isomeric phenylene diamines. — F. Holzl, R. Kiigerl, 
and K. Rokitansky : The mobility of some ions con- 
taining iron (1). Comparison of simple and complex 
iron salts. — G. T. Whyburn : (1) Derived continua 
dividing the plane. — (2) A theorem on derived coii- 
tinua of the plane connected in detail. — (3) Con- 
nected quantities completely dissectible. — (4) Un- 
divided elemental quantities from connected point 
quantities. — L. Kober ; The distribution of masses on 
the earth’s surface. The ratio of the surfaces of con- 
tinents to oceans is about 1 to 2J. The ratio of the 
densities of land to sea is about 2-| to 1 . Surface and 
density of continents and oceans are reciprocally 
proportional. Assuming heights of continents equal 
to depths of oceans, then the w^eight of the continents 
I is equal to the w^eight of the oceans. — F. Machatschek : 

I Remarks on the question of the distribution of masses 
on the earth’s surface. The ratios just quoted are 
changed if the continental shelf is reckoned with the 
continents. 

Jan. 30. — A. Sommerfeld : The paramagnetic forces 
of the rare earths. — E. Beutel and A. Kutzelnigg : 
Contributions to analysis of luminescence (1). — G. 
Lock: Derivatives of phenyl-ether (1). Mono-nitro, 
amino- and oxy-derivatives. — K. Beaucourt : Con- 
stituents of resin (2). Dehydrogenation of boswelliiiic 
acid. By the action of selenium or palladium on 
incense resin, a mixture of aromatic hydrocarbons is 
produced. — T, Pintner : Tetrarhynchus from Pacific 
Grove, CaL, U.S.A. — H. Hornich : The characteristics 
of connexion im grossen and im Meinmi. — A. Rollett 
and 0. Schneider: Resins and resinous substances 
(7). Tolubalsam. — F. Morton: Report on a botanical 
expedition to Guatemala, 1928-29. 

Eeb. 6. — R. Janoschek : Strata sequence and strati- 
fication of the Miocene of Ritzing, Burgenland.— -O. 
Kiihn : The Danic stage in the Alps and Carpathians. 
— L. Waagen : The geological structure of the 
Eiehkogel near Rein, not far from Gfraz. — -0. Gugen- 
berger : The Cardita strata in Middle Carinthia and 
their fauna (1). Brachiopoda. 

Feb. 13. — K. Menger : The introduction of com{.dex 
numbers into general metrics.-— P. Gross and K. 
Schwarz : Baiting out K. Federhofer : Kineto- 
statics of systems moving on surfaces. 
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Official Publications Received. 

Beiti.sh. 

of lilt* fnipprl:(i Economic Committee. Fourteenth Report; 
A of the Tnjiie i;j Ituliber Manufactured Goods. Pp. 119. 

(Lutuion : 1 l.M. f^tatioriery Oflicf'.) 6d.net. 

The .Journal of the Royal Anthropological Institute of Great Britain 
and iiviand. Vol. rai, July to December 1929. Pp. xii + 273-53 1 + 17 + 4S. 
(London.) Jo,-;, md. 

Journal ol'l.ht* Indian Institute of Science. Vol. 13A, Part 2 : Formation 
of nettu'(j(',yclic Compounds from Ethyl Carbethoxythioearbamate. By 
Prcphuila Chandra Guha and Shanker Rao A. Saletore. Pp. 11-20. 10 

annas. Vol. 13A, Part 3 : Petrol-Water Emulsions. By C. Varadhan and 
IL E. Watson. Pp. 21-30. 12 annas. Vol. 13A, Part 4: i. Studies on 

Dextrins, Part 1 : Action of Amylase from Cholam (SorgJm7n, vulgare) 
on Potato Starch, by Vinayak Narayan Patwardhan ; ii. Amylase from 
Ragi {Eleusine coramnd), by V. N. Patwardhan and Nuggehali Narayana. 
Pp. 31-41. 12 annas. (Bangalore.) 

Southern Rhodesia. Report of the Director, Geological Survey, for 
the Year 1929. Pp. 10. (Salisbury, S.R.) 

The Proceedings of the Physical Society. Vol. 42, Part 3, No. 233, 
April 15. Pp. iv + 153-292. (London.) 7s.net. 

Canada. Department of Mines : Mines Branch. Mica. By H. S. 
Spence. (No. 701.) Pp. ix4-142-f21 plates. (Ottawa: F, A. Acland.) 
30 cents. 

Air Ministry : Aeronautical Research Committee. Reports and Memo- 
randa. No. 1268 (Ae. 414); Experiments relating to the Flow in the 
Boundary Layer of an Airsliip Model. By L. F. G. Simmons. (T. 2768.) 
Pp. 7+ expiates. (London: H.M. Stationery Office.) 6d.net. 

Journal of the Royal Microscopical Society. Series 3, Vol. 50, Part 1, 
March. Pp. xvi-f 160. (London.) 10s. net. 

Reports of the Progress of Applied Chemistry. Issued by the Society 
of Chemical Industry. Vol. 14, 1929. Pp. 775. (London.) 7s. 6d. to 
Members, 12s. 6d. to non-Members. 

Memoirs of the Geological Survey of India. Vol. 54: The Geology of 
North Singhbhum, including parts of Ranchi and Manbhura Districts. 
By Dr. J. A. Dunn. Pp. ii-f in 4-106 -fxxvii. (Calcutta; Government of 
India Central Publication Branch.) 12.4 rupees ; 20s. 

Report of the Kodaikanal Observatory for the Year 1929. Pp. 4. 
(Calcutta : Government of India Central Publication Branch.) 6 annas. 

The Journal of the Institution of Electrical Engineers. Vol. 68, No. 
400, April. Pp. 413-524 4- xxviii. (London: E. and F. N. Spon, Ltd.) 
10s. 6d. 

Imperial Institute. Annual Report 1929 by the Director, Lieut. -Gen. 
Sir William Furse, to the Board of Directors. (Meeting 9th April 1930.) 
Pp. 56 4* 4 plates. (London.) 

Department of Scientilic and Industrial Research. Index to the 
Literature of Food Investigation. Vol. 1, No. 2, September 1929. Com- 
piled by Agnes Elisabeth Glennie. Pp. iv-f-154. (London: H.M. 
Stationery Office.) 2s. net. 

The Scientilic Proceedings of the Royal Dublin Society. Vol. 19 (N.S.), 
No. 37 : The Application of Gamma Radiation to Deep-seated Tumours. 
By Dr. J. Joly. Pp. 447-450. 6d. Vol. 19 (N.S.), No. 39 : Some Geo- 
chemical Applications of Measurements of Hydrogen Ion Concentration. 
By Dr. W. R. G. Atkins. Pp. 455-460. ‘ 6d. (Dublin : Hodges, Figgis 
and Co. ; London : Williams and Norgate, Ltd.) 

Legislative Assembly, New South Wales. Report of the Director- 
General of Public Health, New South Wales, for the Year 1928,- pre.sen ted 
by the Minister for Health. Pp. v-f-126. (Sydney ; Alfred James Kent.) 

New South Wales. Department of Mines : Geological Survey. Mineral 
Researches No. 35 : The Y'erranderie Silver Field. By L. F. Harper. Pp. 
63 -f 26 plates. (Sydney : Alfred James Kent.) 

Collected Papers from the Science Laboratories of the University of 
Melbourne, 1910-1928. Vol. 3. 87 papers. Vol. 4. 47 papers. Vol. 5. 
42 papers. Vol. 6. 62 papers. (Melbourne.) 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Vol. 3 (New Series), No. 3, March. Abstracts Nos. 45S-670. 
Pp. 73-112. (London: H.M. Stationery Office.) 9d.net. 

Department of Scientific and Industrial Research. Second Report of 
the Fabrics Co-ordination Research Committee. Pp. viii-f 180. (London : 
H.M. Stationery Office.) 5s. net. 

Foreign. 

Publications of the United States Naval Observatory. Second Series, 
Vol. 12. Pp. ix 4- 592 -I- 15 plates. (Washington, D.C. : Government 
Printing Office.) 

Bergens Museum. Arsberetning, 1928-1929. Pp. 114. Bergens 
Museums Irbok 1929. Naturvidenskapelig rekke. |Ieft 2. Pp.lO-j-22-f 
6 4* 4 4- S 4- 35 4- 7 -f 46 4- 92 4- 4. Bergens Museums Arbok 1930. Natur- 
vidt'uskapelig rekke. Heft 1. Pp. 179. (Bergen: A.-S. John Griegs 
Boktrykki'ri.) 

Coustul rormanent International pour rExploration de la Mer. Journal 
du Constul. Vol. 5, No. 1, Avril. Pp. 137. (Oopenhague : Andr. Fred. 
Host et tils.) 

Bulletin of the Ameiuean Museum of Natural History. Y'ol. 61, Art. 1 ; 
Pug-Headed ness in the Striped Sea Bass, Rocaus lineatus, and in other 
related Fishes. By B. W. Gudger. Pp. 19'+ 3 plates. (New Y'ork.) 

The Observatory of Zi-ka-wei : Fifty Years of Scientific VVork. By the 
Rev. P. Lejay. Pp. 36. (Zi-ka-wei.) 

Japanese Journal of Physics : Transactions and Abstracts. Vol. 5, 
No. 3. Pp. 103-137 4- 25-52 4- ii. Vol. 5, No. 4. Pp. 139-1604-53-634- vi. 
(Tokyo : National Research Council of Japan.) 

Agricultural Experiment Station : Michigan State College of Agricnl- 
turo and Applied Science. Special Bulletin No. 194 : The Use of Peat in 
the Greenhouse. By Alex Laurie. Pp. 28. Circular Bulletin No. 129 : 
Results of a Long Time Mineral Feeding Experiment with Dairy Cattle. 
By C. F. Huffman and O. B. Reed. Pp. 11. (East Lansing, Mich.) 

Smithsonian Institution ; United States National Museum. Contribu- 
tions from the United States National Herbarium. Vol. 26, Part 5 : 
Notes on certain Type Specimens of American Asteraceae in European 
Herbaria. By S. P. Blake. Pp. iii 4- 227-263 -fv-ix. (Washington, 
D.C. : Government Printing Office.) 10 cents. 
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Proceedings of the United States National Museum. Vol. 76, Art. 7: 
Bnarosa<:cm mlJosus, a new Genus and new Species of a Rhizocephalaii 
Parasite of Lii/mJes agassisii Smith. By H. Boschma. (No. 2804.) Pp. 
S. Vol, 77, Art. 7: The Caudal Molt of certain Coraciilorm, Coliiform 
and Piciform Birds. By Herbert Friedmann. (No. 2SS0.) Pp. 6. 
(Washington, D.C. : Government Printing Office). 

Conseil Permanent International pour I’Exploration de la Mer. B’anne 
ichthyologique de I’Atlantique nord. Publiee sous la direction de Prof. 
Joubin. Pp. 46 (24 planches). (Oopenhague: Andr. Fred. Hdst efc Ills.) 

4 kr. 

Proceedings of the Imperial Academy. Vol. 6, No. 1, January. Pp. 

iii - f 25. Vol. 6, No. 2, February. Pp. v- viii-f- 27-92. (Tokyo.) 

Report of the Aeronautical Research Institute, Toliyo Imperial Uni- 
versity. No. 58: On the Resistance experienced by a Cylinder moving 
in a Channel of Finite Breadth. By Susumu Tornotika. Pp. 101-142. 
(Tokyo: Koseikai Publishing House.) ^0.44 yen. 

Academie Tcheque des Sciences (Ceska Akademie Vf;d a Umeni). 
Bulletin International. Resumf's des travauxi presentes. Classe des 
sciences mathematiques, naturelles et de la medecine. Annee 28 (1927). 
Pp. vi-f 450. (Prague.) 

United State-s Department of Agriculture. Technical Bulletin No. 17S : 
Properties of Soils which inttuenee Soil Erosion. By H. E. Middleton. 
Pp. 16. (Washington, D.C. : Government Printing Office.) Scents. 

American Geographical Society. Special Publication No. 11 : Brief 
History of Polar Exploration since the Introduction of Flying. By 
W. L. G. Joerg. To accompany a Physical Map of the Arctic and a 
Bathymetric Map of the Antarctic. Pp. v-4'50-f2 maps. (New York.) 

5 dollars. 

The Carnegie Foundation for the Advancement of Teaching. Bulletin 
No. 25: The Social Philosophy of Pensions, with a Review of exi.sting 
Pension Systems for Professional Groups. By Henry S. Pritchett. Pp. 

iv- f-S5. (New York City.) Free. 

Collection des travaux ehimiques de Tchecoslovaciuie. Eedigee et publiee 
par E. Votocek et J. Heyrovsky, Annee 2, No. 4, Avril. Pp. 161-208. 
(Prague; Regi.sSocietasScientiarum Boliernica.) 

Naturwissenschaftiiche Untersuchungen des Sarekgebirges in Scliwe- 
disch-Lappland. Band 2: Meteorologie und Geophysik. Lief. 2 ; Unter- 
suchiin^mn fiber die Wolkenbildiing auf dem Partetjakko im August 1928 
neb.st einer erweiterten Uiitersuchung der Tropfengruppen. Von Hilding 
Kohler. Pp, 77-128. (Stockholm: C. E. Fritze; Berlin: R. Friedliinder 
und Sohn.) 

Journal of the Faculty of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan. Vol. 2S, Part'l : Ein Beitrag zur Kenntnis der Gattun^ 
RhizopUfi, 1. Von Y^osliihiko Yamamoto. Pp. 101-1-4 Tafeln. (Tokyo: 
Maruzen Co., Ltd.) 

Division of Fish and Game of California, Fish Bulletin No. 20 ; The 
Commercial Fish Catch of California for the Year 1928. By the Staff' of 
the Bureau of Commercial Fisheries. Pp. 110. (Sacramento : California 
State Printing Office.) 

United States Department of the Interior : Office of Education. 
Bulletin, 1929, No. 31 : Legal Education 1926-1928. By Alfred Z. Reed. 
Pp. 22. (Washington, D.C. : Government Printing Office.) Scents. 

Proceedings of the California Academy of Science, Fourth Series. Vol. 
IS, No. 17 and No. 18 : Report of the President of the Academy for the 
Year 1929, by C. E, Grunsky ; Report of the Director of the Museum and 
of the Aquarium for the Year 1929, by Barton Warren Evermanii. Pp, 
531-586. (San Francisco.) 

Proceedings of the Academy of Natural Sciences of Philadelphia, Vol. 
82. Genotypes of the Scrophulariaceae in the first edition of Liniie’s 
“Species Piantarum”. .By Francis W. Peimell. Pp. 9-26. The Fre.sh- 
water Fishes obtained by the Gray African Expedition, 1929 ; with Notes 
on other Species in the Academy Collection. By Henry W. Fowler. Pp. 
27-83. The East African Forms of the Bare-Throated Francolin, Fterniatis 
crancMi. By W. Wedgwood Bowen. Pp. S5-S7. (Philadelphia.) 

Smithsonian Miscellaneous Collections. Vol. 82, No. 6 : The Past 
Climate of the North Polar Region. By Edward W. Berry. (PublicaLion 
3061.) Pp. 29. (Washington, D.C. : Smithsonian Institution.) 


Catalogue. 

The Nickel Bulletin. Vol. 3, No. 4, April. Pp. 105-136. (London ; 
The Mond Nickel Co., Ltd.) 


Diary of Societies. 

FRIDAY , May 2. 

Royal Society of Medicine (Otology Section) (Annual General Meeting), 
at 10.30 A.M. — Papers by Prof. M. Sourdille and G. J. Jenkins. 

Royal Astronomical Society (Geophysical Discussion), at 4.30.— The 
Earth’s Bodily Tide. Dr. L. Rosenliead, Dr. H. Jeffreys, and J. C. 
Dobbie. Chairman, Prof, L. N. G. Filon. 

Royal Society of Medicine (Laryngology Section), at 5.— Annual 
General Meeting. 

Royal Sanitary Institute (at Town Hall, Tunbridge Wells), at 5.30. — 
Dr. F. 0. Linton and others : Discussion on The Maternity Home as a 

. Health Asset.— H. T. Taylor and others; Discussion on Can the Slum 
be Abolished ? 

Institution of Electrical Engineers (Meter and Instrum.eiit Section), 
at 7.— G. W. Marshall: The Metering Arrangements for the ‘Grid” 
Transmission System in Great Britain (Lecture). 

Institution of Mechanical Engineers (Informal Meeting), at 7.— Major 
A. W. Farrer ; Empire Free Trade and the Engineer. 

Royal Photographic Society of Great Britain (Pictorial Group), at 
7.— Informal Meeting. 

Geologists’ Association (at University Oollegui), at 7.30. — A. A. M/iller 
and J. S. Turner: The Lower Carboniferous Succession along the Dent 
Fault and the Yoredale Beds of the Shap District.— R, G. S, Hudson : 
The Carboniferous of the Craven Reef Belt: The Namuriaii Uncon- 
formity at Scaleber, Nr. Settle. 

Faraday SobiEXY (at' Chemical Society), at S.— Ih-of. G. Wiegner : On 
Coagulation (Lecture). 
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PniLunMiicAi. JSoi'iKTv (.‘it University College), at S. —• Anniversary 

Meet.iiig. 

eIoval of MKf.icjxK (Anir.stlieties Section) U^nnial General 

Meeting), al In-. K, .1. Clioi.sen : Ethylene Amesthesia. 

Rovaf iNSTiTirnox of Grfat Hritaust, at 9. — H. E. Wimperis: A 
Siwiiy oftlje I’i'.enoTneTion ol'Spin in Airplanes. 

MONDAY, May 5. 

Koval Sitcurrv, EiuNerjitifi, at 4.30.— Dr. K. Crookall : On Some 
Cra'ioiis Dossils from tin; Dowiitonian and Lower Old Red bandstone 
of Seotiund. — A. C. Sl't'phen : Studies on the Scottish Marine Fauna. 
Additional Oi»servati(jns on the Fauna of the Sandy and Mud<ly 
Areas of the Tidal yiUne.— Dr. E. A. T. Nicol : The Feeding Mechanism, 
Formation oftheTnbe, and Fhy.siology of Digestion in SaheMapavonina . — 
Dr. R. A. f'isher: Thti Di.stribution’of Gene Ratios for Rare Mutations. 
■— F. E. Allaii : The Gtiueral Form of the Orfchogon.al Polynomials for 
Simple Series with Proofs of their Simple Properbie.s. 

Royal Institution of Gke.\t Britain, at .0.— General Monthly Meeting. 
RoYAtj CoLLEOE OF SuiioEONs OF ENGLAND, at 0 . — Sir Arthur Keith : 
The Analoujy of Fossil .Man: Homo Gurdareiisis : discovered in 
Greenland and rmvntiy described by Prof. Fr. C. C. Haasen of 
Copen bugen. 

Society of Engineers (at Geological Society), at 6. — H. R. Iniitern : The 
Methods of Tr.-^ling the Lubricating Values of Oiks, Greases, etc, 

British P.svciioLooirAL Sijciety (Joint Meeting of the ^Esthetic and 
Education Sections) (at Bedford College), at 6.~W. Platt: The Child’s 
Innate Sense of Mu.sie. 

Society OF Cheaiical Indu.stry (London Section) (at Chemical Society), 
at S.™ Prtif. G. T. Mfjigaii ; Observations on the Condensations between 
Formaldehyde and Aromatic Compounds. 

Royal Geiigkapeik’al Society (at vltolian Hall), at 8.30.— Major R. W. G. 
Hingston : The O.Yford Expedition to Briti,sh Guiana. 

TUESDA Y, M:ay 6. 

Royal Society of Medicine (Orthopiedies Section), at 5.30.— Annual 
General Meeting. 

Zoological SuciFiT OF London, at 5.30.— Dr. S. M. Man ton: Notes on 
the Habits and Feeding Mechanisms of Anaspides and Paranaspidcs 
(Crustacea, Synearida). — Col. A. E. Hamerton : Remarks on Try- 
pano.soraiasis in Relation to Man and Beast in Africa. 

Institution of Civil Engineers, at 6.— Prof. R. V. Southwell : Aero- 
nautical Progress, 1914-1930 (James Forrest Lecture). 

Iron and Steel In.stitute (at Chamber of Commerce, Birmingham), at 
7. — J. A. Jones; Chroininm-Copper Structural Steels. — M. L. Becker: 
Carburising and Graphitising Reactions between Iron-Carbon Alloys, 
Carbon Monoxide and Carbon Dioxide.— A. L. Norbury and E. Morgan : 
Uhe Effect of Melting Conclitioms of the Microstructure and Mecliaiiical 
Strength of Grey Cast Irons containing Various Amounts of Carbon and 
Silicon. ~IL Wiiitfield : Single-Sheet or Thin-Pack Normalising, or 
Heat Treatment versus Box- Annealing of Sheets. 

Illuminating Engineerino Society (a't Royal Society of Arts), at 7.— 
T. Austin : I.iiraiiioiLS Traffic Signals. 

Royal Photographic Society of Great Britain, at 7.— J. A. Hall : 

Some Problems of the Printing Process. 

Television Society (at University College), at S.— R. Neville-Gray : 

Liquid Photo-electric Cells (Lecture). 

Royal Anthropological Institute, at 8.30. — Major Tre\X)r : Great 
Zimbabwe. 

WEDNESDAY, May 7- 

Royal Society of Medicine (History of Medicine Section), at 5.— 
Annual General ])leeting. 

Royal College of Surgeons of England, at 5.— Sir Arthur Keitli : 
The Anatomy of Fo.ssil Man : The Mammoth Hunters of Moravia and 
their Relationship to other Ancient Races of Europe. 

Institution of Electrical Engineers (Wireless Section), at 6.— P. P. 
Eckersley and N. Ash bridge ; A Wireless Broadcasting Transmitting 
Station for Dual Programme Service. 

Society of Glass Technology (London Section) (at Holophane, Ltd., 
Elverton Street, S.W.), at 7.30.— Discussion on The Measurement of 
Temperature in Furnaces, 

Institute of Metals (at Institution of Mechanical Engineers), at S.— 
Major F, A, Freeth : The Influence of Technique on Research (May 
L(3cture). 

Society of Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8. — Dr. L. H. Lampitt, E. B. Hughes, and H. S. 
Rooke ; The Diastatic Activity of Honey. — Dr. W. R. Schoelier : A 
New Method for the Separation of Titanium from Zirconium and 
Hafnium,— E. R. Bolton and K, A. Williams: The Composition and 
Polymerisation of Chinese Wood (Tung) Oil. 

Royal Society op Arts, at 8.— S. K. Ratcliffe : National Parks. 

THURSDAY, May S. ’ 

Chemk’al Society (at Salters’ Hall, St. Swithin’a Lane, B.C.d), at 5.30.— 
Prof. Niels Bohr: Chemistry and the (Quantum Theory (Faraday 
Lecture). 

Child-Study Society (Annual Meeting) (at Royal Sanitary Institute), 
at 0.— T. J. Faithful! : The Re-Education of the Difficult Child, 

British Institute of Radiology (in Reid-Knox Memorial Hall), at 6,— 
Prof. J. Murdoch ; The Problem of Dosage in Radium Therapy (Lecture). 
Royal Photographic Society of Great Britain, at 7.— L. D. Talamon ; 

The Hypersensitisation of Colour Plates. 

Optical Society (at Imperial College of Science and Technology), 
at 7.30.— F. Twyman and Dr. F. Simeon : The Wedge Sector for 
Quantitative Spectrum Analysi.s.— -E. T, Hanson : On the Diffraction of 
Lighc by a Slit. —Demonstration by E. P. Fincham of a New Ophthalrno- 
.scope.' 

FMWAT, May 9. 

Royal Society OF Arts (Indian Meeting), at 4.30.— Dr. D, Clouston : 
The Report of the Royal Gonimi.ssion on Agriculture. 
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Royal Astronomical Society, at 5.— ,Dr. J. S. Plaskett : The Higli 
Temperature Stars (George Darwin Lecture). — Radcliffe Observatory, 
Oxford : Positions of the New Planet from Photographs taken at the 
Radcliffe Observatory. 

Royal College of Surgeons of England, at 5. — Sir Arthur Keith : The 
Anatomy of Fossil Man : The Races represented by Fossil Remains 
discovered by Miss Dorotliy Garrod in tlie Caves of Palestine. 

Physical Sooi'ety (at Imperial College of Science), at 5. — E. J. Williams ; 
(a) The Inductance of Electromotive Forces in a Moving Liquid by a 
Magnetic Field ; and their Application to tlie Investigation of the 
Flow of Liquids ; (fe) The Motion of a Liquid in an Enclosed Space.— E, 
Simeon : The Generation of Sound by the Siren Principle.— Demonstra- 
tion by Dr. A. G, Milligan of the Regional Absorption of Dyes by 
Crystals of Alum and Rochelle Salt. 

Royal Society of Medicine (Clinical Section), at 5.80.— Annual General 
Meeting. 

Malacological Society of London (at Limiean Society), at 6. 
Institution of Electrical Engineers (London Students’ Section) 
(Annual General Meeting), at 6.15. — J. Moffatt and J. C. Emerson : 

The Rotary Automatic Telephone System. 

BedsonClub (Armstrong College, Newcastle-upon-Tyne), at 6.30.— Prof. 

J. B. Cohen : Synthetic Drugs (Bedson Lecture). 

Society of Chemical Industry (Clieraical Engineering Group) (Annual 
General Meeting) (at Criterion Restaurant, Piccadilly), at 6.45. — Sir 
Frederic L. Nathan and others : Discussion on The International Ab- 
stracting and Classifying of Scientific Literature, — Dr. H. Levinstein : 
Chemistry House— the Present Position. — H. J. Poolej' : The Jubilee 
Meeting of the Society. 

Royal Institution of Great Britain, at 9. — Prof. J. Garstang 
Archaeology and Bible History. 

Royal Society of Medicine, at 9. — Prof, J. Murdoch ; Radium Treat- 
ment of Cancer (Lecture). 

SATURDAY, May 10. 

Royal Society of Medicine (Balneology and Climatology Section) (at 
Torquay). 

PHY.S 10 L 0 GICAL SOCIETY (ill Physiologj Depai'tment, Cambridge). 
SUNDAY, May 11. 

Royal Society of Medicine (Balneology and Climatology Section) (at 
Torquay). 

PUBLIC LECTURES. 

MONDAY, May 5. 

Imperial College o:f Science and Technology, at 5.80. — Prof. Graham 
Wallas : Physical and Social Science (Huxley Lecture). 

University College, at 5.30.— Prof. J. Macmurray : The Conception 
of a Personal Universe : the Problem of Modern Philosophy. 

TUESDA.Y, May 6. 

Gresham College, at 6. — A. R. Hinks : The New Planet beyond 
Neptune. (Succeeding Lectures on May 7, S, and 9.) 

WEDNESDAY, May 7. 

King’s College, at 5. — Prof. J. A. Gunn : Pharmacological Reactions of 
In voluntary Muscle. (Succeeding Lectures on May S a rid 9. ) 
University College, at 5.30. — Prof. F. J. Cole: The Early History of ■ 
Generation and Comparative Anatom^-. (Succeeding Lectures on Miay S, 
14, 15, 21, and 22.) 

THURSDAY, May S. 

Institute of Pathology and Research, St. Mary’s Hospital, Padding- 
ton, at 5.— Dr. W. E. Gye : The Action of Antiseptics on tlie Virus of 
Filtrable Tumoiii'S. 

Birkbeck College, at 8.— Prof. J. Graham Kerr: A Biologist on the 
Training of the Citixen. 

FRIDAY, May 9. 

Birkbeck College, at 8. — Prof. J. Graham Kerr : Primiti\'e Fish and 
the Light they cast upon the Structure of Vertebrates. 

ANNUAL MEETING. 

M,AY 1 AND 2. , 

Iron and Steel Institute (at Institution of Civil Engineers). 

Friday, May 2, at 10 a. xM.— Announcement of Award of the Andrew 
Carnegie Research Scholarships for 1930-31. Announcement of Award 
of the Williams Prize to W. E. Simons. 

Dr. W. Rosenhain and C. H. M. Jenkins: Some Alloys for Use at 
High Temperatures. Nickel-Chromium and Complex Iron-.Nickel- 
Chromium Alloys, Part I. — C. H. M. Jenkins, 11. J. Tupsell, C. R. 
Austin, and W. P- Rees : Part II. 

J. L. Haughton and M. L. Becker: Alloys^ of Iron Research. 
Part IX. The Constitution of the Alloys of Iron with Siiicun. 

M. L. Becker: Carburising and Graphitising Reactions between 
Iron-Carbon Alloys, Carbon Monoxide, and Carbon Diuxide. 

A. L. Norbury and E. Morgan : Tlie Effect of Melting Coialitioiis on 
the Microstructiire and Mechanical Strength of Grt-y Cast Irons 
containing Various Amounts of Carbon and Silicon. 

A, R. Page and J. IL Partridge; The PDqjertics uf some Steels 
containing Chromium. 

D. Brownlie ; The History of the Cementation Process of Steel 
Manufacture. Parti. — Baron de La veleye : Part 11. 

S. Maita : The Corner Ghost in Steel Ingots. 

' CONGRESS. 

May 19, 20, and 21., 

iNTJERNATiONAL Congress ON MALARtA (at Algiers). 
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The Yield of Coal Seams. 

AN important paper on the yield of coal seams 
Tjl. was read by Messrs. Bocking and Bailey 
before the South Staffordshire and Warwickshire 
Institute of Mining Engineers in February last, 
and a separate copy has just reached us. The main 
object of the paper appears to be to point out that 
the generally adopted basis of calculation of the 
yield of coal seams, namely, 1200 tons per foot 
thickness per acre (or, as it is often put, 100 tons 
per inch thickness per acre), is too low and that it 
would be safe to substitute a higher figure. The 
authors explain that by the thickness of a coal seam 
they mean not the true thickness as measured 
between roof and floor at right angles to the seam 
itself, but the vertical thickness of the coal seam. 
This method of calculation is of course quite sound 
and has the advantage that the dip of the coal 
seam need not enter into the calculation. The 
generally accepted figure is one that has been used 
for a very long time ; among the interesting manu- 
scripts in the library of the North of England 
Institute of Mining and Mechanical Engineers, one 
of the most interesting is the journal of John 
Watson, a local mining engineer of considerable 
reputation and eminence in the latter part of the 
eighteenth century. This journal contains the 
following entry under date of July 19, 1746 : 

'' An Acre of Coal or the Coal that lies under An 
Acre of Land in a Six foot Seam will Produce 143 
Tens of Coal at 22 Waggons to a Ten and 19 Bolls 
to a Waggon and 36 Gallons to a Boll according to 
the best computation.” 

Apparently a ‘ ten ’ of coal varied somewhat in 
weight, but was about 50 tons, so that the above 
quoted figures come out at about 1200 tons per 
foot per acre, and apparently mining engineers 
have been content to use this ancient figure without 
inquiring too closely whether it appHes to present- 
day conditions or not. There is, however, an 
important point which has not been brought out 
either in the above paper or the interesting dis- 
cussion that followed it, namely, as to what pre- 
cisely is meant by the yield per acre. The authors 
and all the speakers who took part in the discussion 
appear to have taken this phrase to mean the 
amount of coal got from an acre actually worked 
out. The other sense, in which the above phrase 
is more generally employed, is as a basis for the 
calculation of the amount of coal that may be 
expected from an estate of a given acreage, under- 
lain by coal seams of a given total vertical thick- 
ness, before mining operations have commenced on 
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the estate in question. In other words, the esti- 
mate of 100 tons per inch per acre refers to the 
amount of coal that can be expected to be produced 
by an estate of given size, making due allowance 
for all possible faults, dykes, and ‘ wants ’ of any 
kind due to geological conditions as well as for the 
coal necessarily left behind in pillars, barriers, etc. 
It must also be remembered that this estimate 
apparently originated in the Great Northern Coal- 
field where bord-and-pillar working is customary 
and where it is not unusual for ' stooks ' of coal 
to be left behind surrounded by goaf, which are 
usually too badly crushed to be worth getting. 
Furthermore, this calculation also makes allow- 
ance for the shaft pillars, that is, for the coal left 
to support the shafts and the buildings and machin- 
ery round about the shafts ; theoretically, all the 
coal in these pillars should be won before the col- 
liery is finally abandoned, but it often happens that 
a good deal of it is too badly crushed to be worth 
winning when the time for getting it ultimately 
arrives. 

Messrs. Booking and Bailey point out quite 
correctly that the real amount of coal contained 
in a coal seam is of the order of 1500 to 1600 tons 
per foot per acre, and quote examples to show that 
such amounts have repeatedly been won by the 
getting of a definite area of coal. Obviously, this 
statement, which is undoubtedly perfectly true 
and is amply proved by the evidence which the 
authors bring forward, is not necessarily in contra- 
diction with the above-named preliminary estimate, 
as the latter would only mean that the mining 
engineer in making his calculation makes an 
allowance of 20-25 per cent of the total coal that 
might be present, which he expects either to lose 
in the course of mining operations or not to find at 
all owing to the natural causes above indicated. 
Probably the authors are right in suggesting that 
such an estimate errs on the side of caution, but 
most mining engineers will plead that it is well to 
be on the safe side in drawing up preliminary 
estimates when there are so many unknown factors, 
the majority of which will tend to diminish rather 
than to increase the quantity of coal that a given 
area will actually yield. It may, however, be 
fairly conceded that the suggestion that under 
present-day practice, where the geological features 
of the coalfields are so much better known than 
they were, and where modern methods of working 
restrict far more severely the waste of coal that 
used to obtain in the past, the percentage allowed 
is too high and that it might be reduced with 
advantage. 
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As to the view that mining engineers working a 
coal seam should do their utmost to get the maxi- 
mum possible yield from that seam, no mining 
engineer will dissent from it, and in fact this may 
be said to be the invariable practice to-day, only 
qualified by the consideration that the working of 
a colliery is an economic proposition, and that as 
soon as the extraction of the last portions of a coal 
seam cost more than the coal thus saved is worth, 
it is sound practice not to attempt to save it, but 
to stop the operations at the most economic point. 
It may be urged that such a practice represents a 
definite loss of national resources, and this is un- 
doubtedly true except from the point of view that 
coal which costs more to market than it will fetch 
in the market is a national h ability and not a 
national asset. 


A Text-book of Medical Entomology. 

Insects, Tides, Mites, and Venomous Ayiimals of 
Medical and Veterinary Importance. Part 1 : 
Medical. By Prof. Walter Scott Patton and 
Dr. Alwen M. Evans. Pp. x + 785 4-61 plates. 
(Liverpool : Department of Entomology, Liver- 
pool School of Tropical Medicine, 1929.) 205. 

S OME realisation of the importance wLich 
entomology has assumed in the service of 
modern medicine will be obtained by scanning the 
pages of this up-to-date book, the joint authors of 
wdiich have each in their respective fields gained 
considerable reputations as medical entomologists. 
This is the fii’st of four volumes which, wLen all 
have been published, wall cover the field of entomo- 
logy in its bearing upon human medicine, public 
health, tropical hygiene, and veterinary medicine. 
It has been prepared to meet the needs of medical 
graduates qualifying for the diploma in tropical 
medicine at Liverpool. 

A striking feature is the departure from the idea 
of a conventional scientific text-book : for the usual 
chapter subdivisions there has been substituted an 
arrangement of the subject into tw^eiity-eight 
lecture-meetings, each of which occupies approxi- 
mately one hour and is follow^ed by one hour’s 
instruction in the laboratory, where the student 
examines a series of prepared demonstration 
specimens illustrating the lecture. The book is 
really an exposition of a method of teaching which, 
unfortunately, has entirely missed the viewpoint of 
the non-Liverpool student, and it will not be an 
easy matter for the latter to interpret the sketchy, 
synoptic lecture-notes, that require amplification in 
the actual lecture. The following example taken 
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from the synopsis of lecture 6 on p. 276 dealing 
with the Aides group of mosquitoes will serve to 
illustrate the difficulties the average reader en- 
counters : 

“Important species . — Stegomyiafasciata {calopus, 
argenteiis, cegypii). Distinguishing characters. 
Bionomics. Domesticity. Feeding habits. Breed- 
ing places, typical and atypical. Importance of 
resistance of egg to desiccation. Duration of early 
stages. Length of life of Distribution, see map 1. 
Relation to Disease, see notes on Lecture 4. 8. 

albopicta {scutellaris) , Distinguishing characters. 
Bionomics. Breeding places. Distribution, see 
notes on specimen 200. Relation to Disease, see 
notes on Lecture 20.” . . . 

Specimen 200 referred to in the quotation is one 
of 558, which are examined by the student in the 
course of his laboratory practice of twenty-eight 
hours. This works out at three minutes per speci- 
men, which seems barely sufficient for the begin- 
ning student faced with a mass of new detail 
and an unfamiliar terminology. As the book has 
been largely written around these demonstration 
specimens, the result has been to restrict its use- 
fulness to the Liverpool student. 

An analysis of the contents shows that the initial 
180 pages are devoted to minute structural ana- 
tomy. Here the authors have made extensive use 
of the technique of double embedding in celloidin 
and paraffin for the sectioning of densely chitinised 
structures such as insect mouth-parts, which are 
not readily cut by the single-embedding method. 
They have thus been able to demonstrate clearly 
the exact relations to each other of the intricate 
piercing parts of many of the smaller blood-sucking 
species. Strict attention to morphological detail is, 
indeed, the keynote of the whole work, and the 
representation of the mouth-parts of a ferhale 
Oeratophyllus fasciatus in Fig. 275, p. 514, reflects 
the accuracy of the authors’ methods in preparing 
minute objects for microscopic study. On the 
other hand, the reader will find that the physio- 
logical aspects of entomology have been overlooked, 
and that httle consideration is given to the insect 
as a living organism capable of responding to 
changes in its ecological conditions. This neglect of 
physiology is regrettable when one remembers that 
the whole superstructure of the control of insect 
pests rests on our knowledge of their habits and 
behaviour. Nevertheless, it must not be forgotten 
that it is only by careful anatomical studies that the 
presence of the larvae of heteroxenous helminthes in 
insects can be revealed. Thus a reawakening of 
interest in the study of internal insect anatomy 
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might lead indirectly to a much-desired extension of 
our knowledge of this important group of helminthes . 
Incidentally, there is here an opportunity for 
valuable co-operation between the entomologist and 
helminthologist, which up to the present has been 
largely neglected. 

The remainder of the book is devoted to the blood- 
sucking Nematocera (180 pages), for wffiich the 
junior author is mainly responsible, Brachycera 
(104 pages), Cyclorrhapha (178 pages), Siphonaptera 
(47 pages), Anopleura (60 pages), Acarina (89 
pages), and venomous animals (16 pages). The 
penultimate lecture deals with the dissection of the 
mosquito and wuth routine methods of collecting, 
preserving, and mounting insects (29 pages). 
General principles of insect control and the specific 
control of mosquitoes and tsetse flies form the 
substance of the final lecture (35 pages). 

Whatever criticism may be advanced against the 
book in other directions, very little exception will 
be taken to the profuse illustrations, wffiich have 
achieved a high standard of excellence. Anything 
finer than the wash drawings of Mrs. Patton and 
Mr. Terzi could not be readily imagined, whilst the 
line drawings of the junior author, Dr. Evans, are 
notable because of their meticulously careful work- 
manship. The photographic reproductions con- 
tributed by Miss Brown could scarcely be surpassed, 
and Plate XXIII., representing the mature larva of 
Gasterophilus intestinalis, is a typical example of 
the w^ealth of detail that her technique can produce. 
In the circumstances, it is unfortunate that the 
arrangement of the plates in reference to the text 
should appear to be haphazard. Plate XXIII., for 
example, is to be found facing p. 278 in the section 
of the book which deals with mosquitoes, whilst the 
Gasterophilinse are discussed on pp. 327, 336-341, 
and 466-467. Further, it is curious to find that no 
description of the mature larva of G. intestinalis has 
been furnished, and no reference to the plate is 
made in the text. Despite the space, too, devoted 
to the sub-family, the reader is advised in the 
summary of Lecture 8, p. 341, that “ medical 
officers are irot expected to recognise any stage of 
the Gasterophilinse ”. 

Attention must be directed to one or two hberties 
that have been taken with the classification of the 
Diptera. It is generally recognised that changes 
have to be made in existing schemes of classification 
when advancing knowledge has revealed new facts 
of phylogeny. All such changes must, of course, be 
supported by sound reasons. Bearing this in mind, 
the summary elimination by the authors of the 
section Aschiza of the Cyclorrhapha cannot be 
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defended merel}' on the 'pretext that it is difficult 
for the teacher to demonstrate the presence or 
absence of the ptiliiial suture '' with a pocket lens 
magnifying 10 diameters The question then 
arises as to the position of the S^nphidae, a family 
which is of minor medical importance, because of 
the occasional recorded occurrence of the rat -tailed 
maggot in the human intestine. This difficulty 
has been evaded by the degradation of the family 
to the rank of a sub -family Syrphinse, which is 
then included with others in the family Miiscidse 
Calypteratas. Again, the family (Estridm has been 
relegated to the scrap-heap and replaced by four 
new sub-families, Gasterophilinse, CEstrinse, H3rpo- 
derniatinaa, and Cutiterebrinse, which are added to 
the Miiscidse Calypteratse. We are not enlightened 
as to the authors’ reasons for this treatment of the 
(Estridae, good as they may be. Finally, the sub- 
order Pupipara has been rejected and its component 
genera elevated, to sub -families. In the illustrated 
synoptic table at the end of the book we find one 
of them, the Hippoboscinae, included under, the 
Muscidae Calypteratay which has become a rather 
unwieldy assemblage. It would almost seem as if 
the authors had fallen into the trap, which they 
thought to avoid. The making of artificial changes 
in a natural group is the negation of scientific 
method, and where taxonomy is concerned a 
judicious use of the axe is recommended. On the 
basis of our present knowledge, the Pupipara should 
be maintained as a separate sub -order. Although 
its association with the Glossinin^ in the Muscidse 
may appear to be justifiable on the grounds of 
similarity of mode of reproduction, the tw^o are 
sufficiently divergent structurally to \varrant their 
maintenance as separate entities. 

It is regrettable that a scientific text-book in- 
tended for the use of post-graduate medical students 
should contain several mis-statements of fact. 
Among others, we note on p. 109 that the ovarian 
tubules are vTongly designated ovarian follicles. 
The larvae of Wudiereria bancrofti (p. 199), Loa loa 
(p. 296), Habronema muscm, and H, megasioma in 
their respective, intermediate, insect -hosts are 
erroneously referred to as embryos. Otenocephalus 
(p. 527) is said to have eight, rarely seven, genal 
combs ”, whereas species of this genus have but a 
single genal comb composed of seven or eight spines. 
Typographical errors are fairly numerous both in 
the text and in the index. In the latter, we note 
on referring to leeches that the reader is recom- 
mended to see Hirudinea, only to find that no 
mention is made of the Hirudinea in the index 1 
It has been the worthy ambition of the authors 
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to furnish a reasonably priced book, which would 
serve the needs of both the beginner and the 
medical graduate doing research work in the 
tropics. The beginner, on one hand, is swamped by 
the mass of detail, whilst the research worker will 
find the omission of a bibliography a serious defect. 
By the exercise of a stricter discrimination in the 
choice of material, the authors could have con- 
densed the book considerably, and thereby en- 
hanced its value. The lack of a definite plan of 
arrangement makes it difficult for the beginner to 
get readily a concise, connected account of the 
various stages and life-history of any particular, 
medically important species. In place of this single 
volume combining the systematic and practical 
parts of the subject, the authors would have made a 
wider appeal by publishing a more conventional 
text-book and, separately, a practical laboratory 
guide. 


Statistical Mechanics without Tears. 
Introduction to Statistical Mechanics : for SUidents 
of Physics and Physical Chemistry, By Prof. 
James Rice. Pp. x+333. (London: Constable 
and Co., Ltd., 1930.) ISs, net. 

A bstract dynamical theory, classical or 
- quantum-mechanical, deals always in the 
first instance with comparatively simple systems 
such as planetary systems or atoms, finding even 
there complications sufficient to require our utmost 
skill to unravel. Chemists and physical chemists 
always, physicists more often than not, and some- 
times even astronomers, stud}^ large aggregates of 
such ^ simple ’ systems and are then interested oiil}^ 
in the properties which the}?' exhibit in the mass. 
It is the |)rovince of statistical mechanics to derive 
from the properties of individual ^ molecular ’ 
systems the observable properties of these large 
aggregates. As such, statistical mechanics is a 
key subject, of which the princij)les at least should 
be familiar to all students of these branches of 
science. It is therefore all the more distressing 
that there has never before been available, at least 
in English, a really good, clear, real!}" elementaiy 
book on statistical mechanics. The difficulty of 
writing such a book for the proper audience is of 
course obvious. 

The subject requires inevitably considerable 
mathematics, and is apt to develop the more happily 
the more mathematics is allowed. The problem, 
then, is to write a book which shall give a real 
account of statistical mechanics v'itliout shirking, 
but with the minimum of mathematics, and with 
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every mathematical process of more than ordinary 
difficulty carefully led up to by the discussion of 
simple examples. For such a book we have had 
long to wait, but our long wait has been amply 
rewarded by Prof. Bice, whose book now under 
review must be recorded both in form and execu- 
tion to be as nearly as possible all that such a 
book should be. 

A student of physics or chemistry, who has 
mastered this book but gone no further, should at 
the least have gained a clear idea of the funda- 
mental connexion between his more usual subject 
matter and the theories and facts of atomic 
physics, and of the methods by which this connexion 
must be further explored. The majority of serious 
students ought to be able to master it, for it is 
admirably free from complications of merely 
mathematical technique. A student who can 
master it with ease will find it an admirable intro- 
duction to more advanced works on statistical 
mechanics and (generally) the properties of matter 
in bulk, in which a more educated mathematical 
outlook is assumed in the reader < The book should 
be widely read and pass rapidly to a second edition. 

In these circumstances, it seems worth while to 
mention certain minor features which perhaps 
might be altered, or at least reconsidered, with a 
view to improving the second edition. 

In the first place, it seems a pity to preserve in 
Chapter ix., presumably for historical reasons, the 
erroneous account of van der Waals’s equation in 
which the effect of the ' clustering ’ of the mole- 
cules is ignored ; that is, the effect of the Boltz- 
mann distribution factor. The account given is, of 
course, van der Waals’s own account, but since it 
involves an incorrect working out of his own 
initial hypotheses about the constituent molecules, 
and since the correct working out is only slightly 
more complicated, might not the old form now 
be dropped ? The author gives an excellent accu- 
rate account of his own in the later part of the 
chapter. 

Secondly, is it not time to jettison also once for 
all Planck’s second quantum theory ? It never 
was much of a theory ; always plagued with an 
internal irreversibility which was really utterly 
destructive from the first, though of course not at 
first so appreciated. Planck himself, though he 
would not readily abandon it, finally admitted 
himself beaten by the Stern-Gerlach experiment. 

Thirdly, some typographical trivialities: It 
would be pleasant to have the possessive of van 
der Waals correctly printed, and in numbers of 
places 0 is wrongly printed for 0. Is there not also 
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some confusion between the work function and the 
true free energy ? 

Fourthly, it might perhaps be argued that the 
specific heats of gases are rather inadequately 
discussed. One would have liked more details 
about hydrogen, for example ; Why not, in fact, an 
account of the complete and successful theory of 
Demiison ? And why not a fairly complete account 
of some other gas at higher temperatures ? It is a 
pity not to discuss the specific heat of the rigid 
rotator as given by what is now known to be the 
correct quantum mechanical formula, but to waste 
time discussing a partition function now of little 
theoretical interest. 

This leads one naturally on to a final more 
general point. The weak point of the book seems 
to be an absence of detailed numerical comparisons 
between theory and experiment. Specific heats 
and chemical constants are the natural places for 
such comparisons, but comparisons except in 
general statements are almost entirely lacking. To 
include some such comparisons would make the 
book longer, for there is little if any space to be 
saved ; to prepare them is a most unpleasant 
task, as the reviewer knows to his cost ; but they 
would be very well worth while. 

These are small points, utterly negligible com- 
pared with the general excellence of the book, on 
which the author is to be most heartily congratu- 
lated. E. H. F. 

Outlook of Higher Education. 
Education at the Crossroads. By Lord Eustace 
Percy. Pp. iv + 104. (London: Evans Bros., 
Ltd., n.d.) 6s, net. 

I OBD EUSTACE PERCY’S appointment as 
^ Minister of Education in the last government 
no doubt seemed to most people to have no par- 
ticular significance. The new Minister, however, 
soon evinced unusual signs of wanting to see things 
for himself and of both forming opinions of his own 
and expressing them. This he did in an arresting 
manner, and with such an unusual avoidance of the 
customary rotund qualifying phrases of a cabinet- 
haunted Minister . that there was on the part of 
some much fear, and on the part of others a good 
deal of hope, that he might end in some first-class 
indiscretion. Now Lord Eustace has written a 
book ; yet his adversaries (if he still has any) can 
scarcely rejoice, for if it is coloured by any political 
cast of thought, the candour, the large-mindedness, 
and the courage exhibited in the book must surely 
disarm them. 

Tl 


702 


NATURE 


[May 10 , 1930 


In about a bundred pages of clear print and in 
excellent English , Lord Eustace gives us a compre- 
hensive survey of the region of education on which 
the greatest c|uestions in our national system wait 
for solution. There are six chapters dealing re- 
spectively with the universities and technical 
colleges ; the universities and the schools — recent 
tendencies ; the universities and the schools — a 
plea for a university policy ; technical education ; 
the idea of a local college ; and universities and 
local colleges as partners. In these chapters the 
difficulties of the present situation are set forth mth 
extraordinary clarity and the measures are in- 
dicated which, according to the author’s belief, 
would afford a practicable solution of these diffi- 
culties. 

The book is so terse (the author modestly terms 
it an essay), so closely packed with matters of 
interest, that it is difficult to proceed with a further 
indication of its contents and character without 
wholesale quotation . It is perhaps most noteworthy, 
and also most praiseworthy, in exhibiting the 
author’s full sense of the responsibilities of uni- 
versities, both old and new, in relation to our whole 
educational system and national needs. While 
frankly calling them to account, he shows a com- 
plete understanding of their rights and privileges, 
and he has conceived no idea of imperilling their 
souls by any measures of regimentation. Lord 
Eustace addresses himseff, evidently with equal 
first-hand knowledge, to the complex questions 
surrounding technical colleges, and here again he 
writes alike with firmness and sympathy of their 
failings and their future. Particularly noticeable 
in this connexion is his proposal to bring adult 
education of the Workers’ Educational Associa- 
tion type into organic relation with the institutions 
now called technical, and so to create a distinct 
all-round local college. 

Incidentally, the author has emphatic comments 
to make on undue specialisation in school years 
and on narrowness in all regions of education. He 
shows a real appreciation of the position of science 
in our national life— and more sympathy than per- 
haps would be expected with efforts to make 
science what men of that calling think it should be. 

In concluding this notice the reviewer would 
hke to say that his recommendation of the book is 
based on the conviction that at the present day 
there is, and for some time to come there will be, 
a strong call on men of science, especially those 
with university responsibility, to give more time 
to the sub j ect of our national education in its widest 
aspects. Everyone admits that the times are 
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critical, everyone says that education is of funda- 
mental consequence, but few make any really 
serious study of it. Uninformed educational talk 
is one of the more wearying of afflictions, and the 
obiter dicta of emphatic people who say this, that, 
or the other is the one remedy for all educational 
ills, are very distressing. It is not said here that 
Lord Eustace Percy has given us a gospel, but he 
has with a merciful economy of words stated a most 
important case. 

At the outset he says : it is a safe rule that an 
ex-minister should in general refrain from writing 
books about the department for which he has been 
responsible Whilst violating the letter he hopes 
that he does not violate the spirit. Of this readers 
will, we are sure, fully acquit him, and be grateful 
for a temperate discussion of great questions by 
one who has had and may continue to have a chief 
responsibility in settling them. 

Arthitb Smithells. 


Our Bookshelf. 

Dr. H. G. Bronns Klassen und Ordnungen des Tier- 
reicJis wissenschaftlich dargestellt in Wort und Bild. 
Band 5, Abteilung 4, Buch 3 : Tardigrada. Bear- 
beitet von Ernst Marcus. Pp. viii -}- 608. (Leip- 
zig : Akademische Verlagsgesellschaft m.b.H., 
1929.) 84 gold marks. 

This monograph is divisible into two almost equal 
parts ; the first on structure, physiology, and eco- 
logy, and the second on systematics. A brief 
statement of the distinguishing characters of the 
Tardigrada prefaces the first part. The small size 
of these animals is sufficiently evident from the fact 
that in only two of the nineteen genera does the 
length reach 1*2 mm., and the majority of the 
genera contain forms less than half this length. 
The author gives in 90 pages careful systematic de- 
scriptions, aided by excellent figures, of the external 
features and internal anatomy, and then proceeds 
in the next 30 pages to an account of the egg-laying 
habits and of the development based chiefly on that 
of the genus Hypsibius. 

The chapter on the physiology includes many 
interesting details of the powers wffiich Tardigrades 
possess of withstanding drying and even repeated 
drying. According to recent investigations, the 
Macrobiotes can remain viable in the so-called barrel 
form, in dry air at 15° C., for six and a half years, 
but after eight years in this dry state they cannot 
be revived. In the examples wffiich had been dry 
for six and a half years movement w^as first observed 
about four hours after moisture had been supplied. 
The account of encystation is also thoroughly ade- 
quate. The section on ecology refers among other 
matters to the adaptations met with in shore - 
dwelling species and in those living among mosses. 
A useful account is given of methods of collecting 
and examining Tardigrades, and is followed by a 
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short history of our knowledge of the group from 
the first observation of ' small water-bears ’ by 
J. A, E. Goeze in 1773. 

The systematic part contains clear descriptions 
of nineteen genera and subgenera, and of 274 
species, 107 of which are regarded as doubtful. The 
bibliography contains a list of 188 publications, and 
there is an excellent index. The author, who is a 
keen investigator of the Tardigrada, has expended 
much thought and care on the preparation of this 
monograph, which maintains the high standard of 
the great series of which it forms a worthy part. 

The Immunology of Parasitic Infections. By Prof. 

William H. Taliaferro. (The Century Biological 

Series.) Pp. xv + 414. (ISTew York and London : 

The Century Co., 1929.) 6 dollars. 

This book, which is dedicated to Theobald Smith, 
a pioneer in many fi.elds of biological inquiry, is the 
first of its kind to present to the reader a collation 
and analysis of practically all the papers of any 
importance which have been written on the subject 
of immunity processes in protozoal, helminthic, and 
other non-bacterial infections. Immunological in- 
quiry in this field has been by no means barren in 
practical and theoretical results. The demonstra- 
tion of specific antibodies in the sera of persons 
suffering from helminth infection, hydatid disease, 
and schistosomiasis particularly, has greatly as- 
sisted diagnosis. So also have the many allergic 
skin reactions capable of being elicited when ex- 
tracts of protozoa, helminths, etc., are introduced 
into the dermis. 

Such applications of immunology to practical 
diagnosis are, however, excelled in interest by the 
light which these studies are likely to throw on 
problems of normal resistance and susceptibility 
to parasitic infections. The antigenic constitution | 
of the protozoal or helminthic unit is now receiving 
the attention it deserves, and specialists in this field 
will be grateful to Prof. Taliaferro for his admir- 
able survey of the relevant literature. As well 
over a thousand papers are cited with their full 
titles, the work forms a most valuable book of 
reference. J. C. G. L. 

Jahrbuch des Forschungs-Instituts der Allgemeinen 

Mektricitdts-Oesellschaft. Band 1 : 1928-1929. 

Pp. 240. (Berlin : Julius Springer, 1930.) 

This volume is the first issued by the Besearch 
Institution of the AUgemeine Elektricitats-Geseli- 
schaft. It contains a wonderful record of research 
work in both apphed and pure science of the 
highest class. Brief historical introductions are 
given to the various subjects. The book opens with 
a section on acoustics. The A.E.G. method of 
connecting up tone (talkie) films is first described 
and then the experimental groundwork on which 
it is based is given. The fine diagrams are very 
clear and the photographs of the apparatus are 
instructive. The advanced mathematics of the 
vibrations of membranes are given and very 
striking examples of nodal figures are drawn. 

The section on electrotechnics is very brief. 
Photographs are given of the A.E.G. relays suit- 
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able for long - distance communication. The 
sections on atom and electron physics record a 
great deal of valuable research. Corpuscular 
waves and their application for analysing crystal 
structures are well described. Instructive data 
are given about the contact potential between two 
similar metals. Under electro-optics two useful 
papers on the polarisation of canal rays are given. 
The volume finishes up with an article by C. 
Bamsauer pointing out the importance of technical 
research laboratories and emphasising the con- 
nexion between prosperity and research. 

Annals of the Pickett-Thomson Besearch Laboratory. 
Vol. 5 : The Pathogenic Streptococci, their B6le 
in Human and Animal Disease {continued). 
Pp. xi-i-392+46 plates. (London: Bailliere, 
Tindall and Cox ; Baltimore, Md. : Williams and 
Willdns Co., 1929.) 42^. net. 

Vol. 5 of the Annals of the Pickett-Thomson Be- 
search Laboratory continues the photographic 
register of streptococcal growths from oral, dental, 
tonsillar, and puerperal sources. It contains 46 
plates of excellent photographs and a letterpress 
of nearly 400 pages devoted to lengthy excerpts 
from a curiously unselected mass of literature on 
streptococci and their many activities. The work 
fully merits the authors’ own estimate of ‘ gigantic ’, 
but it is not science. To the authors a strepto- 
coccus is knovn by the appearance of its colony on 
a particular medium, and on this basis there is little 
room left for variation. It is difficult to see why 
it should be thought worth while to spend money 
on the production of these expensive volumes. It 
is of some interest, perhaps, that the first two plates 
illustrate the alteration in the flora of the gums 
following the use of a proprietary tooth-paste con- 
taining a streptococcal vaccine prepared by the 
authors. 

The Kinetics of Chemical Change in Gaseous 
Systems. By C. JST. Hinshelwood. Second 
edition. Pp. vi -h 266. (Oxford : Clarendon 
Press ; London : Oxford University Press, 
1929.) 125.6d.net. 

Ih order that the progress made in the past three 
years in the study of the kinetics of chemical 
change in gaseous systems may be adequately 
recorded, Mr. Hinshelwood has prepared a second 
edition of his book. For this purpose the chapters 
on energy of activation and on unimolecular 
reactions have been completely rewritten and a 
chapter on chain reactions has been added. This 
new chapter contains the interesting suggestion 
that ' intensive drying ’ is efficient only in a limited 
range of chemical actions, which proceed either 
instantaneously or not at all, and that the trace of 
water, which makes it possible to propagate these 
actions, provides centres from which branching 
chains proceed. A sharp distinction is drawn be- 
tween changes of this type and reactions which 
proceed with stable and measurable velocities, and 
it is contended that observations made with one 
group of changes cannot logically be extended to 
the other. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communicaUonsJl 

Infra-red Spectrum of Diamond by Infra-red 
Spectrometer and Raman Methods. 

From the data given by specific heat, melting-point, 
and photoelectric effect, Einstein, Nernst, and Linde- 
nianii have deduced that diamond should have a 
frequency varying according to the method of calcula- 
tion from 7 '7 to 11//,. 

Spectrum obtained by Infra-red Spectrometer. 

The infra-red spectrum of diamond has been ex- 
amined by the spectrometer by Angstrom, Julius, and 
Reinkober, but without obtaining a complete state- 
ment of the bands and without any attempt to deter- 
mine their relationships. Reinkober re- 
ported transparency where Julius found 
absorption. We have also found and 
are investigating such an abnormal dia- 
mond as that of Reinkober. For seven 
normal diamonds, however, w^e find a 
band system in which there are ap- 
parently three fundamental frequencies 
and one combination band. The wave- 
numbers (cm.“i) for these bands have the follow- 
ing approximate values: = 1246 cm.“^ = 8-02/4 ; 

*^2=2086 cm.i=4.8/t; ?/3=2438 cm.”i =4-10/4 ; and 

cm. =2.98//. On inspecting these fre- 
quencies, it appeared at first that might be a 
first harmonic of but further consideration makes 
it much more likely to be one of the fundamentals 
required for the structure of diamond, which as 
Bragg has shown contains a six-sided ring analogous 
to the benzene ring. Three directions in this ring 
starting from a given carbon atom correspond to 
the ortho, the meta, and the para linkings of the 
organic chemist. 

From the geometry of the puckered hexagonal ring 
of Bragg the ratios of lengths of these linkings are as 
follows : 

1:1-63: 1-91. 

It is to be remarked that the ratios of the fre- 
quencies given above come out as follows : 

1 : 1-67 : 1*96. 

Spectrum obtained by Raman’’ s method. 

We have also subjected diamonds to radiation by 
the Raman method in which the line X4358 is selected 
in the manner suggested by Wood and have examined 
the spectrum. Here we find a sharp line at \4629 
nearly. The di:Kerence in wave-numbers between this 
and the originating line is 1342 cm.-^, which is just 
inside the farthest out band at 8/4 but not in the 
centre of this wide band. We have also observed two 
diffuse bands, but these require further investigation. 

Robert Robertson. . 

J. J. Fox. 

Government Laboratory, 

May 1. 


Raman Effect in Diamond. 

From many points of view diamond is a crystal of 
supreme interest, and it is remarkable that, though 
more than two years have elapsed since the discovery 
of the Raman effect, no attempt appears to have been 
made so far to study the scattering of light in this 
substance. I have found that quite a small diamond 
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(half carat size) suffices to photograph the Raman 
spectrum of crystalline carbon. Each of the mercury 
lines 4046-6 A. and 4358-3 A. excites a single Raman 
line of remarkable sharpness and intensity (Fig. 1 , 
marked with arrows) ; the wave -number shifts are 
,1331 cm.-^ and 1333 cm. respectively, in pleasing 
agreement with the wave-number 1333 cm.-^ of the 
Best-strahlen frequency of diamond (Nernst and Linde- 
mann; E. Electro-Chemie, 17, 822 ; 1911). The sharp- 
ness of the line is to be expected in view of the Imown 
perfection of the crystal, according to the ideas of 
Sir C. V. Raman (Faraday Society’s Discussion, Bristol 
meeting). The brightness of the line is also not sur- 
prising in view of the ease with which organic sub- 
stances generally give the Raman effect. Experiment 
shows that the line is strongly polarised. 

The appearance of the Raman effect in diamond is 
specially significant in view of the fact that its crystal 
structure is not a molecular lattice but a continuously 
linked assemblage of similar atoms. Other cubic 
crystals with a relatively simple structure, as, for 


Eig. 1. 

example, sodium chloride, and sodium and lithium 
fluorides, which have been previously examined, have 
failed to exhibit any Raman lines. Whether the 
difference between diamond and rock-salt is diie to 
the difference in their crystal structure, or due to the 
essential dissimilarity in the nature of the forces hold- 
ing the atoms together in the lattice (homopolar in 
one ease and electrostatic in the other) is a point 
which can only be settled by further research. Refer- 
ence should be made here to a recent interesting note 
by Clemens Schaefer {Zeit.fur. Physik, 54, 153 ; 1929). 

Besides the two Raman lines, the spectrum shows 
also a diffuse band at 4155 A. (marked with a dot), the 
origin of which is under investigation. [The band is 
too faint to be visible in the reproduction of the 
photograph in Fig. 1. — Ed. Nature.] 

C. Ramaswamy. 

Physics Department, 

The Presidency College, 

Madras, India, 

April 10. 


Photoelectric Recording of Daylight. 

In a letter in Nature of Mar. 1, 1930, Dr. W. R. G. 
Atkins and Dr. H. H. Poole describe an apparatus 
for the photoelectric recording of daylight. A photo- 
electric daylight recorder has been in existence at the 
National Physical Laboratory, Teddington, for two 
years and has been utilised there since April 1929 for 
almost continuous recording, and a few further 
remarks upon this subject may therefore be of 
interest. 

In the first place, photoelectric recording of day- 
light was first described by James E. Ives ^ in 1925 
and continuous recording has, it is believed, been 
taking place under his supervision at the Office of 
Industrial Hygiene and Sanitation, United States 
Public Health Service, Washington, since that time. 
Ives used a thin film barium photoelectric cell-made 
by T. W. Case — in which a complex surface of barium, 
oxygen, and an oxide of barium is formed on alu- 
minium. ■ Notwithstanding' the fact that the. thinness 
of the film and its complex nature makes these cells 
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much more sensitive to long wave radiation than 
those of pure barium in bulk — in probably the same 
manner as that occurring in the red-sensitive potassium 
ceils described by N. R. Campbell ^ and in the caesium 
infra-red sensitive cells referred to by L. R. Kolier,® 
it was nevertheless found necessary to cover the 
aperture of the ceil with a brownish-yellow filter in 
order to compensate for the excessive blue sensitivity 
as compared with that of the eye. The cell used was 
a large one, 2 inches in diameter and 5 inches long, 
with the result that the current was sufficient to be 
recorded with the aid of a Leeds and ISTorthrup re- 
cording potentiometer. 

The apparatus at the National Physical Laboratory 
is concerned with the measurement of visual daylight 
excluding sunlight, since it is skylight rather than 
sunlight which is of importance in the natural illumina- 
tion of buildings. At present, therefore — in order to 
exclude sunlight all the year roimd — the illumination 
has been recorded only from the north octant of the 
sky, but an apparatus is being constructed whereby 
that from each of the four octants (N., S., E. and W.) 



The measurement of illumination from definite 
areas of the sky involves the use of screens, the size 
of which governs the size of the aperture of the photo- 
electric cell ; so that the photoelectric cell used is a 
small one with a window only 1 inch in diameter. 
The photoelectric current is of course also small and 
not large enough to operate a thread or pen-and-ink 
recorder. Photographic recording is therefore em- 
ployed. 

The cell used is a potassium hydride neon-filled 
cell operated at 60 volts — or less in bright weather — 
and in consequence of the fact that it is used well 
below its glow voltage (180 v.) the sensitivity remains 
remarkably constant. A Wratten K3 filter is used 
in conjunction with the cell, and throughout the 
normal range of daylight colours this combination 
acts as if its colour sensitivity were identical with that 
of the eye. 

The cell is mounted on the flat roof of a high 
building together with the energising battery, and 
two long rubber-insulated ignition cables lead to the 
recorder in a lower room. Having the battery close 
to the cell enables the two long leads to be both at 
practically earth potential instead of one being at a 
potential about 60 v. higher than the other, as would 
be the case if the battery were hoizsed in the re- 
cording room. 

The calibration is effected from the visual measure- 
ments made with an N.P.L. illuminometer thrice 
daily (at 9 A.M., hoon, and 3 f.m.), and this method is 
found to be quite satisfactory. 

A photograph of a typical record for one day as 
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obtained at the National Physical Laboratory is here 
reproduced (Fig. 1). 

Unless blue, violet, and near ultra-violet daylight 
are to be recorded and the yellow and red light are 
to be neglected, the use of sodium cells as used by 
Atkins and Poole is not satisfactory, for such cells 
are insufficiently sensitive to red light even when 
used in combination with a coloured filter to reproduce 
the colour sensitivity of the eye. The thin film 
potassium cells of the General Electric Company and 
the thin film ceesium cells of the British Thomson- 
Houston Company can both be used in combination 
with a filter to give a reproduction of the eye with 
regard to colour sensitivity with sufficient accuracy 
for daylight recording. 

The thread recorder, when it is possible to obtain 
photoelectric currents large enough to operate it, is 
to be preferred on grounds of economy to the photo- 
graphic recorder. 

Since biologists are beginning to find it desirable 
to apply in their work the methods used in photo- 
metry and in the solution of illumination problems, 
it would appear that the time is ripe for some degree 
of co-operation and collaboration in these two 
branches of science. T. H. Hajriiison. 

National Physical Laboratory, 

Teddington. 

* Ives, James E. Trans, III. Bng, Soc., N.Y., 20, p. 498 ; 1925. 

“ Campbell, N, H. PML Mag., 6, p. 633 ,* 1928. 

® Eloller, L. B. J. Opt. Soc. Am,, 19, p. 135 ; 1929. 


Effect of Hydrogen and Water on Radiation from 
Cyanogen- Oxygen Flame. 

It is well Imown that hydrogen or water has a 
remarkable effect on the radiation from the carbon 
monoxide-oxygen flame (Garner and Johnson, Jour. 
Ghem, Soc., 280 ; 1928 ; Garner and Roffey, Jour, Ghem, 
Soc.f 1123; 1929). When cyanogen is exploded with 
sufficient oxygen, the reaction is supposed to proceed 
in two steps, namely, 

(1) C^l^^ -hO^~^2CO +N. 

(2) 2CO 4-02'““^2C02 

(Dixon, Jour, Ghem, JSoc,, 759; 1896). If this is the 
case, the radiation from (2) should be affected by the 
presence of hydrogen or water. Dixon, on studying 
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the ignition phenomena of these gases, concluded that 
water has no effect upon the combustion of cyanogen 
{Jour. Ghem. Soc., 384; 1886). 

Recently, the total radiation from the explosion of 
cyanogen -oxygen mixtures was measured in a bomb 
fitted with a quartz window (cf . Garner and Tawada, 
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“ Trans. Far, Soc., 36; 1930), and a distinct difference 
between the dry and wet (that is, containing hydrogen 
or water) mixtures was found. Curve I in Mg. 1 
shows the radiation from the dry mixture CgNg + SOg ; 
curve II that from a mixture , containing ()‘9 cm. 
pressure of water vapour ; and curve III that from 
a mixture containing 1*3 per cent of hydrogen. It 
will be noted that hydrogen and water vapour have 
nearly the same effect, and this effect increases with 
increasing initial pressure. The reaction velocity 
also appears to change with the addition of hydrogen. 



The Ions Produced by Discharges at Liquid 
Surfaces. 

In th.Q Proceedings of the Royal Irish Academy, 
voi, 39, Section A, No. 3, xmder the above title, 
J. I. Nolan and J. G. O’Keeffe give an accoimt of 
experiments showing that the ions which carry the 
discharge fmm liquid points have essentially the 
same mobilities as those present in discharges from 
metal points. Some statements made by these 
authors regarding my early work on the same subject 
seem to implylhat it is my contention that the current 
in such cases is carried altogether by minute droplets 
of liquid. I do believe this to be true under certain 
conditions, but not as a general rule ; for positive 
discharges especially can be produced from liquid 
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Fig. 2. 

and water, since the explosion of the dry mixture is 
inaudible throughout the pressure range ; whereas 
the explosion of the wet mixtures is distinctly audible 
at atmospheric pressure and may be heard even at 
30 cm. pressure. 

Fig. 2 shows the variation of total radiation with 
different proportions of oxygen, the partial pressure 
of cyanogen being constant (3' 75 cm.). Curve I is 
for the dry gas, and curve II for the wet mixture 
(water vapour 0*8 cm.). These curves also show that 
water vapour has an effect on the radiation emitted. 
Its effect when more than 47*5 per cent of cyanogen 
is present is probably to prevent the liberation of solid 
carbon in the flame, and thus reduce the ‘ black body ’ 
emission. In mixtures containing excess of oxygen, 
the reduction in radiation emitted is analogous to 
that occurring in the carbon monoxide flame. 

K. Tawada. 

University of Bristol. 


surfaces without the foimation of any droplets, and 
I have shown in a later paper {Phys. Rev.^ I65 p. 102 ; 
1920) than those to which reference was made by the 
authors named that the main characteristics of 
discharges from liquid points agree very closely with 
those obtained with metal points of the same dimen- 
sions. 

Two widely different conditions may exist under 
which masses are torn from an electrified liquid 
surface. Large drops are pulled off by the electric 
field when nothing is done to counteract the pull of 
this field upon the surface. On the other hand, if 
this pull due to the field is neutralised by reduction 
of pressure inside of a droplet a condition of surface 
instability (see J. Zeleny : Proc, Camb. Phil. Soc., 
18, p. 71 ; 1915. Phys. Rev., 10, p. 1 ; 1917) may 
arise during which a very fine thread of liquid is 
pulled out which breaks up into myriads of exceedingly 
small charged droplets. 

The manner in which this is brought about is as 
follows. When an electrified hemispherical droplet is 
accidentally distorted, the place of increased curvature 
tends to move back to its former position owing to sur- 
face tension forces, and in addition it is acted upon 
by an increased electric pull in the outward direction 
owing to the surface density of charge being enhanced 
by this increase of curvature. When the electric field 
is sufficiently great this latter effect predominates and 
a thread of liquid is pulled from the surface. The 
potential at which this surface instability begins 
depends solely on the square root of the product of 
the surface tension by the radius of curvature of the 
surface. 

On the other hand, the voltage at which an electric 
discharge by gaseous ions begins depends on the 
pressure and nature of the circumambient gas as 
well as upon the radius of curvature of the drop. 
For any given gas, therefore, it depends on the relative 
values of the surface tension and the gas pressure as 
to whether or not the surface instability will start 
at a lower voltage than the electric discharge. It so 
happens that for a small water drop in air at atmo- 
spheric pressure the two effects are initiated at 
approximately the same potential. Owing to the 
higher dielectric strength of carbonic acid, the surface 
of a like water droplet in this gas at atmospheric 
pressure becomes unstable at a much lower voltage 
than is required for initiating a discharge by gaseous 
ions ; and it was found that the water surface began 
to lose its charge at a potential which was independent 
of the gas pressure over a considerable range of 
pressures. 

This behaviour is a characteristic of surface instab- 
ility and not of a disruptive electric discharge. 
For ethyl or methyl alcohol in air at atmospheric 
pressure, because of the much smaller values of their 
surface tensions, the surface instability also begins at 
a much lower voltage than does the electrical dis- 
charge. It is in such cases alone ancl only for 
potentials near that at which surface instability begins 
that I believe I have proved that the electric transfer 
is carried solely by liquid droplets. 

John Zeleny. 

Sloan e Physics Laboratory, 

Yale University, New Haven, Conn., 

Mar. 28. 


, Water aS' an Activator of Luminescence . 

In the course of recent investigations on lumines- 
cence, it was noticed that many white salts showed, 
when wet, a bright blue luminescence under stimula- 
tion with a mercury vapour lamp, through a Uvioi 
glass screen which excludes the visible region. On 
drying the salts completely, the lumineseenee dis- 
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appears so that it appears to be due to the presence 
of water. The phenomenon is very widespread, being 
noticeable with almost any white salt. It is not con- 
fined to those salts which are appreciably soluble in 
water ; silica, for example, showing the effect to a 
marked degree (this possibly accounts for the blue 
triboluminescence seen, for example, at the heels of a 
runner on wet sands at night). 

In most cases there is also a phosphorescence lasting 
for some seconds after the extinction of the exciting 
light. The spectrum, seen in a small direct vision 
spectroscope, appears to consist of a broad band with 
its maximum in the green at about 5500 A. The 
colour of the luminescence wdth various salts is always 
some shade of blue varying from whitish blue to 
Italian sky blue, suggesting a variation in the spectral 
distribution in different salts. 

This phenomenon had a special interest for me in 
the light of other work recently carried out on the 
nature of the luminescent centre. It has now been 
established by a number of workers in this field that 
the luminescence of inorganic salts is due to the 
presence in solid solution of a trace of an activator, 
for example, bismuth in calcium sulphide. It has 
been shown by me (preliminary communication to the 
Proceedings of the Leeds Phil. Soc., January 1929) that 
the relation between the brightness of luminescence 
and the atomic or molecular concentration of the 
activator is quantitatively accoxmted for by the 
hypothesis that the luminescence is due to the exist- 
ence of centres consisting of one molecule or atom 
of the activator associated in solid solution with a 
definite number of solute molecules. This leads to 
the relation I —A.c. where c is the molecular 
concentration of the activator and n is the number of 
molecules . making up the luminescent centre. Thus 
the existence of an optimum concentration is ac- 
counted for at the concentration c = 1/n. 

This relation has now been shown to be satisfied for 
various activators, bismuth, tin, lead, in calcium oxide, 
and also for uranin in aqueous solution. Thus a de- 
termination of the optimum concentration gives the 
size of the centre. 

In the case of the luminescence activated by water, 
it was again observed that the brightness varied with 
the amount of water present, passing through an 
optimum or a number of optima. It therefore appears 
that this blue luminescence is due to the association 
of water with the solid salts to form centres of a de- 
finite composition. 

Preliminary measurements on lithium fiuoride show 
that there exist in this case two optima, corresponding 
to the existence of centres of the composition LiF * HgO 
and LiF • 211^0. It is hoped that further quantitative 
work on the luminescence activated by water will 
throw light on the nature of the association of water 
with the salts which it activates. J. Ewlbs. 

Physics Department, 

The University, 

Leeds. 


Do Glass Tubes or Rods Bend under their own 
Weight ? 

Lord Rayleigh, in his letter published in InTatube 
of Mar. 1, directs attention to an experiment per- 
formed to answer the question, Do glass tubes or rods 
bend under their own weight ? I have tried a similar 
experiment bearing on this subject, and the results 
may be of interest to readers of N atxjre . 

The belief is current that glass tubes and rods of 
about 1 m. length and 1 cm. diameter, standing on end, 
will bend permanently under their own weight. To 
test the idea a 110 cm. length of glass tubing, 1 cm. in 
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diameter and 1 mm. in wall thickness, was supported 
on horizontal supports 1 m. apart. The tube was 
loaded at the centre with a weight of 885 gm. This 
weight was just a little short of the average weight 
necessary to break a number of tubes of the same 
diameter and wall thickness, from the same lot of 
tubing. The percentage composition of the glass 
used was approximately as follows : — ^SiOg, 64 ; NagO, 
8-5 ; KoO, 5*5 ; PbO, 22. 

Young’s modulus for this glass is 6400 ±100 
kgm./mm.2 and the tensile strength is 6-0 ±0*5 
kgm./mm.2. This experiment was started in March 
1 924. The tube selected was originally straight enough 
to roll on a flat surface. After the lapse of six years there 
is a permanent deformation (with the bending weight 
removed) of 9 mm. at the centre of the 110 cm. length. 

Lord Rayleigh interprets the data obtained in his 
experiment as indicating that the permanent deforma- 
tion (resulting from suspending a weight of 300 gm. 
at the centre of a metre length of glass rod 4*9 mm. in 
diameter, for seven years) was too small to measure. In 
the experiment that I have described a large permanent 
deformation has been observed, but in this case the 
glass tube was stressed almost to its breaking point. 
Both experiments lead to the same conclusion, that 
glass rods and tubes of mature age do not bend under 
their own weight. 

May I suggest that the common belief that labora- 
tory tubing and cane glass will become permanently 
bowed if stood on end for a year or more can be ex- 
plained in the light of the following consideration. 
Until the introduction of the machine method for 
drawing tubing, about ten years ago, all tubing was 
produced by hand shops. Hand-produced tubing in 
lengths of 1 m. is never perfectly straight — some of it 
is in fact badly bowed. The individual sticks in a 
loose bundle of slightly bowed sticks of tubing, stood 
on end in the corner of a room or in a rack, will assume 
imder the influence of vibrations and the occasional 
disturbances caused by withdrawing a stick from 
the bundle, a configuration strongly suggestive of 
permanent flow imder gravitational force. This is 
especially true if straight sticks enjoy first choice. 

C. D. Spencer. 

Glass Technology Laboratory, 

Incandescent Lamp Department, 

General Electric Company, 

Cleveland, Ohio, 

Mar. 27. 


The Crystal Structure of White Phosphorus. 

White phosphorus crystallises in the cubic system. 
Previous attempts to determine its crystal structure 
by X-rays have not given positive results, notwith- 
standing its high symmetry. As a matter of fact, 
white phosphorus at room temperature gives, by the 
powder method, poor photographs, showing very few 
weak lines. 

It has been also stated (H. Joung, Centralhlatt f. 
Min. u. GeoL, 107 ; 1926) that X-ray researches on 
white phosphorus are impossible because of its trans- 
formation into the red modification by the action of 
X-rays. 

We failed to observe any appreciable transforma- 
tion under the action of X-rays of long wave-length, 
and have inferred that the difficulty of getting good 
photographs could be ascribed only to the imperfec- 
tion of the crystals and to the remarkable thermal 
agitation of the atoms at a temperature approaching 
the melting point, similar to the behaviour of certain 
alkali metals, which give sharp interference lines only 
at temperatures much below their melting point. 

We experimented by dipping a glass capillary,. 
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internally filled with liquid ammonia, in molten phos- 
phoms and lifting it so as to have it coated with a 
thin layer of crystallised white phosphorus. The 
capillary was then fixed in the axis of a Debye camera. 
The temperature may be estimated at - 35° C. 

The photograph obtained with the K radiations of 
an iron anticathode shows 22 lines, which can all be 
arranged in the cubic system for a lattice constant of 
the elementary cell of 7T7 A. Supposing the cell as 
containing 4 molecules P4, the calculated density is 
2*23, slightly greater than the data found in the 
literature at room temperature (values between 1*82 
and 2*0). 

The details of measurements and a discussion of the 
structure will be published elsewhere. 

Several authors have deduced from cooling curves 
that at lower temperatures (less than c. - 70° C.) 
another modification is formed, the form of which is 
still uncertain, since one of the authors describes it 
as hexagonal, and others as trimetric or monoclinic 
(P. W. Bridgmann : Jour. Am. Chem. Soc., 36, 1344 ; 
1014. D. Vorlander, W. Selke, and S. Kreiss, Berichte, 
58 B, 1802 ; 1925). 

We repeated our observations, filling the capillary 
with liquid air. The photograph obtained in such a 
way (at c. - 170° C.) shows a large number of lines 
which cannot be arranged in the cubic system. 

The dimorphism of white phosphorus is thus con- 
firmed. We cannot yet, on account of the complexity 
of the photographs, decide upon the symmetry of 
/?-phosphorus, but we incline to the opinion that it 
belongs to a system of rather low symmetry ; at any 
rate we may conclude that it has a rather complex 
elementary eell. Investigations are still in progress. 

G. ISTatta. 

L. Passebini. 

Laboratory of General Chemistry, 

Royal Polytechnic, Milan, 

Italy, April 4. j 


A Diamagnetic Simple Salt of Nickel. 

Accoeding to the accepted views on atomic 
structure, the atoms of nickel, palladium, and platinum 
should, in the fundamental state, show the same outer 
electronic structure, namely, where s denotes an 
electron with 1=0 and d an electron with 1=2. 
Spectroscopic evidence seems to indicate that, in the 
case of palladium, the electronic distribution corre- 
sponding to the fundamental state is d^^. The 
magnetic properties of the compoimds of these 
elements show great dissimilarity ; for example, 
while ISTiClg is paramagnetic and has a magnetic 
moment of about 14-16 Weiss magnetons, both 
PdClg and PtClg are diamagnetic (Bose and Bhar, 
Zeit /. FhysiJc, Vol. 48, p. 716). This difference was 
explained by these authors on the assumption that 
in MClg the two outer s electrons of the nickel atom 
are transferred to the two Cl atoms giving rise to a 
polar molecule, while in the other two compounds the 
two chlorine atoms are in covalent bond with the 
two miCGupled d electrons in the atoms respectively 
of palladium, or of platinum, thus neutralising the 
magnetic moments of these atoms. It has, however, 
been found that both K2PtCl4 and Are 

diamagnetic. 

The magnetic ^similarity of these double salts of 
platinmn and nickel made it worth while to in- 
vestigate the properties of lsri(Chr)2, Mr. Sushovan 
Dutt, working in this laboratory, has mad© the 
interesting discovery that while M(CN)2,7H20 is 
paramagnetic, and has a moment of the same order 
as the other divalent simple salts of nickel, this 
compound shows a progressive diminution of para- 
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magnetism with dehydration, and it has been possible 
to obtain a salt with magnetic moment less than 
2*5 Weiss magnetons. The salt is very hygroscopic, 
and in the process of transference from the desiccator 
to the sealed ampoule, into which it is introduced for 
magnetic measurements, it shows a perceptible change 
of colour. There seems to be no reason to doubt 
that on complete dehydration the compound would 
be found to be diamagnetic. 

The observed facts can be accounted for on the 
assumption that, in the hydrated salt, on© of the s 
electrons of nickel is transferred to each of the (ON) 
groups, giving rise to polar bonds, while in the 
dehydrated state the two (CN) groups are attached 
by covalent bonds to the two imcoupled d electrons 
of nickel. This is an interesting illustration of how 
the nature of the valency bond in a compound 
depends on its state of hydration, and of the suit- 
ability of the magnetic method for testing such bonds 
in compounds of paramagnetic elements. I am not 
aware of similar observations having been made before. 
Further investigations are proceeding. 

D. M. Bose. 

University College of Science, 

Calcutta, Mar. 28. 


The Problem of Stellar Luminosity. 

Though I have the very greatest respect for any- 
thing written by my friend and teacher Prof. Edding- 
ton, I cannot see that in his letter in Natube of 
Mar. 29 he meets my arguments. 

Prof. Eddington quotes a sentence of mine beginning 
“ Similar considerations show ...” and says that I 
leave this assertion imsupported. The considerations 
in question, which are of a simple physical character, 
are to be found in the t’wo paragraphs immediately 
following the sentence quoted. These considerations 
have nothing to do with evolution or secular changes 
occurring in Nature. Prof. Eddington has not dis- 
cussed these arguments, though they are at the very 
basis of my line of thought. 

My earlier paper in Monthly Notices R.A.S. (87, 
708 ; 1927), discusses a density-distribution in which 
the sinks of energy in the outer layers of the star 
exactly balance the source of energy in the inner 
portions, so that the luminosity of this density-dis- 
tribution is zero. 

The ‘ Humpty-Dumpty ’ argument shows that the 
uranium model possesses a stable configuration, which 
is all that I require. But my ‘ cooling ’ argument 
goes considerably further than this. 

The problem discussed by Prof. Eddington in brief 
is : given the mass M and the relative source-dis- 
tribution, to find the luminosity L in the steady state. 
The problem I discuss (suggested by the uranium 
model) is : given the mass M and the rate of genera- 
tion Jv, to find the source-distribution in the steady 
state. I do this by considering a range of density- 
distributions, choosing those compatible with the arbit- 
rarily assigned L and M and deducing the source 
distribution afterwards. The conditions that the outer 
layers shall simultaneously enclose mass If and 
radiate to space at the rate L impose a restriction on 
the possible density distributions, the restriction de- 
pending on the surface opacity. In this problem L 
is a datum ; it depends neither on mass, radius, nor 
opacity. The actual stars must be a subc].ass of the 
stars, thus constructed. The observed mass-iiiminosity 
correlation must depend: on, the intrinsic nature of 
the ■ energy-generating process; it is not accessible 
merely from steady-state considerations. 

E., xi. Milne. 

Wadham College, Oxford, 

' 'April 30.",, 
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New Bands in the Molecular Spectrum of Hydrogen, 

In the molecular spectrum of hydrogen, 3667 lines 
have been measured by Finkelnburg between X4861 
and X3314, and Gale, Monk, and Lee have given a 
list of 3064 lines measured by them betvreen X3394 
and A 8 902. Of course, many of the lines in the two 
lists are common. There are several hundreds of lines 
in the extreme ultra-violet, first discovered by Lyman 
and later by Werner and Weizel. Of this multitude 
of lines, only about a thousand have been classified 
by Richardson and his co-workers, by Finkelnburg 
and Mecke, by Weizel, Hori, Dieke, and others. Thus 
we still have to account for more than 75 per cent of 
the lines. 

Recently Richardson has given an account of all 
the levels which have so far iDeen observed and also 
their interpretation according to Hand’s theory of 
axial quantisation. It appears that to account for 
such a large number of unclassified lines, some of the 
selection principles must be sacrificed, and the one 
that natui’ally suggests itself is that for the azimuthal 
quantum A, namely, that A.K = ± 1 . It is well known 
that this principle is violated even in the case of 
atomic spectra when a large electrostatic field is 
present, for example, in Koch’s experiment on the 
production of IP-mP lines of helium, and in the recent 
work of Mis Ryde {Zeits. /. Physik, 59, 836), in the 
production of forbidden lines corresponding to 
AK = ± 2, 0, in the spectrum of neon. Since in 
molecule formation we have a very large electro- 
static field coming into play, it may reasonably be 
expected that this principle will be completely vio- 
lated. 

Working on this idea, I have been able to identify 
a number of bands due to otherwise forbidden 
transitions ; for example, between the P-level of 
Dieke and the a-level of Richardson [2p'2-^ — ^pT^a , »] 
in Richardson’s recent notation. P, Q as well as E 
branches have been obtained for vibration frequencies 
n = 0, 1, 2 . . . and n' =0, 1, 2 . . . The lines are mostly 
very weak. It appears that a large number of lines 
otherwise not accoimted for may be due to a similar 
cause. 

Dattatraya Shridhab Jog. 

Physical Laboratory, 

University of Allahabad, India, 

Mar. 8. 


Relation of Fluidity of Liquids to Temperature. 

In reference to the editorial comment in Nature 
of Mar. 29, may I say that my letter of Feb. 3 on the 
subject was communicated at the same time to the 
Journal of Rheology and appeared in its January 
issue in this country. As you have stated, I was im- 
aware that Prof. Andrade was working on the sub- 
ject. His formula rj =zAe^l^, where 77 = viscosity, is 
obviously identical with the one which I proposed, 

Ic 

log0= 

where (p — I iv, the fluidity. As pointed out in my note 
of Feb. 15, also published in Nature of Mar. 30, both 
of us were actually anticipated by Senor de Guzman 
and Prof. C. Drueker. It is curious that such a con- 
siderable lapse occurred in the recognition of what 
certainly appears to be the most satisfactory formula 
relating viscosity or fluidity of liquids to temperature. 
I was led to it myself by the work of Stewart, Katz, 
Prins, and others on the X-ray diagrams of liquids. 
The existence of ‘ partial regional orientation ’ of the 
molecules in liquids suggests a partition into non- 
oriented and oriented species, the latter being re- 
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garded as slightly deformed. Applying the Max well - 
Bolzmann equation, in the form 


where N = total number of molecules per unit space, 
n = number of oriented molecules, 

N — n 

and assuming that the fluidity is proportional to — 

then (p 

where A and k are constants. 

This derivation does not cover the actual mechanism 
of momentum transfer in liquids, and Prof. Andrade’s 
theoretical treatment of the subject will be read with 
great interest. S. E. Sheppard. 

Research Laboratory, 

Eastman Kodak Company, 

Rochester, N.Y., x4.pril 14. 


The Exit Gas from an Ammonia Discharge Tube. 

When ammonia is passed through a discharge tube, 
xmder the same conditions as used to prepare atomic 
hydrogen, an active gas is obtained. This active gas 
is reducing in character as shown by the reduction of 
cupric oxide and of a zinc oxide-chromium oxide 
catalyst. Small solid particles are heated to incan- 
descence ; a phenomenon often observed with atomic 
hydrogen. The solid ammonia condensed in the 
liquid air trap (1-5 m. from the discharge tube) gave 
an intense blue-green glow when the active gas 
passed over it. 

If a substance like the zinc catalyst (which is 
knowm to remove atomic hydrogen) is placed in the 
gas stream, the glow in the trap is not affected. 
This must mean that the glow is not caused by atomic 
hydrogen, and suggests that there must be at least 
one other active product present. 

Since the ammonia is broken up into hydrogen 
and nitrogen, there is a possibility that the exciting 
agent might be active nitrogen. However, if am- 
monia is allowed to condense in the trap and active 
nitrogen passed over the solid, the glow is not obtained. 
Ammonia, when passed into the stream of active 
nitrogen, extinguished the yellow afterglow and caused 
the reappearance of the green glow in the. trap. 

These experiments seem to indicate the presence 
of atomic hydrogen along with a nitrogen-hydrogen 
compoimd, probably NH or NHg, in the exit gas from 
the ammonia discharge tube. We are continuing 
the work in an attempt to correlate the above with 
the ammonia synthesis and decomposition. 

G. I. Lavin. 

J. R. Bates. 

Frick Chemical Laboratory, 

Princeton University, 

Princeton, N.J., April 3. 


Light in Four Dimensional Space. 

Will you kindly allow me to make a correction to 
my letter in Nature of Feb. 8 . 

As dt is generally defined as the time co-ordinate 
after correction for the ordinary velocity of light over 
the distance dx the equations are true for all cases, and 
it is therefore unnecessary to assume the velocity of 
light infinite even in flat space. This and the fact that 
it becomes definitely a unit vector and loses the 
invariant character it possessed in the orthodox theory 
dispose of the suggestion that it might be a measure 
of the curvature of space. Restated, the assumption 
made is that at any point of space the angle betAveen 
a ray of light and the world-line of its source is a 
constant. J. Halcro Johnston. 

Orphir House, Orkney, Mar. 26. 

t2 
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Jean Baptiste Joseph 

T^HILE the English school of physicists at the 
beginning of the nineteenth century was 
more concerned with experimental inquiries, the 
French physicists w^ere rapidly extending mathe- 
matical analysis to many important physical 
problems. In this direction none achieved greater 
success than Jean Baptiste Joseph Fourier, whose 
‘‘Th<§orie analytique de la chaleur” has long been 
a classic of science, and the centenary of whose 
death fails on May 16 of this year. 

Laplace, we are told, was the son of a farm 
labourer ; Poisson the son of a private soldier. 
Fourier also came from humble surroundings, his 
father being a tailor of Auxerre, w^here Fourier was 
born on Mar, 21, 1768. Yet Auxerre to-day clairns 
Fourier as its most distinguished son and his 
statue stands in its midst. With poverty came 
misfortune, for Fourier was left an orphan while 
still a child, and the world owes something to the 
organist of Auxerre Cathedral, who proved a real 
friend to him. Next to the organist came the 
Bishop, through whom the boy was sent to the 
military school at Auxerre kept by the Benedictines 
of the congregation of Saint-Maur, and to the same 
school he returned as a teacher of mathematics 
after a short period of service as a novice of the 
abbey of Saint-Benoit-sur-Loire. 

As a boy, easily at the head of his class, from his 
youth Fourier proved a leader of men, and the 
Eevolution found in him an ardent but prudent 
Eepublican. From that time onwards he was a 
man of mark, and whether as a professor in the 
newly founded jScoIe Polytechnique ; whether as 
the companion of Napoleon during the Expedition 
to Egypt ; whether as the orator chosen to give ex- 
pression to the national grief at the death of Kleber 
and Besaix ; whether as the energetic and practical 
prefect of the department of Isere or as the perpetual 
secretary of the Paris Academy of Sciences, he fully 
justified the good opinion of his early benefactors. 
Four years were spent in the Ecoie Polytechnique ; 
three years in Eg 3 pt ; thirteen years in Grenoble as 
prefect of Isere ; and fourteen years in Paris. 


Fourier, 1768-1830. 

Fourier’s mathematical studies began in the 
school at Auxerre, where he was wont to steal down 
to the class-room in the dead of night and pore 
over his books by the aid of candle ends secretly 
hoarded, and they were never again laid aside. Even 
when an administrator in Egypt, busily engaged 
with munition work for the army, or investigating 
the antiquities on the banks of the Nile, he found 
time to publish mathematical memoirs ; while his 
great work on the theory of heat was written at 
Grenoble in 1812. The essay was written for a 
prize offered by the Academy of Sciences ; it w^as 
applauded by Laplace, Lagrange, and Legendre, 
yet allowed to lie unpublished until 1822. His 
famous memoir has been described as a masterpiece 
of analysis, classing Fourier among the greatest 
mathematicians that ever lived . So early as 1835, 
Comte predicted that Fourier’s anal 3 rtical researches 
would be found of great use in other branches of 
physics, and this has proved to be true. Ohm was 
indebted to Fourier when searching for the law of 
conductivity of electricity ; Kelvin used Fourier’s 
mathematics when engaged with the Atlantic 
telegraph cable, and among Heaviside’s papers was 
found a bill for a piece of music, with notes on his 
investigation of Fourier’s work. 

It was in 1816 that Fourier was first nominated 
for a seat in the Paris Academy of Sciences, but 
his election was not approved by Louis XVIII. 
Next year, however, the king reversed his decision, 
and five years later Fourier was chosen to succeed 
Delambre as perpetual secretary, his colleague 
being Cuvier. In this situation it fell to Fourier to 
pronounce the £ogfes on Delambre, Charles, and 
Herschel, for which he was given a chair in the 
French Academy. Widely respected, he died on 
May 16, 1830, and was buried in the Pere La Chaise 
Cemetery, where he the remains of so many of the 
most eminent men of science of France. His 
tomb is near that of Monge and also that of the 
Egyptologist Jean ChampolHon, whose youthful 
imagination had been stimulated by his con- 
versations with Fourier at Grenoble. 



Report of the Departmental 

T HE Departmental Committee on Ethyl Petrol, 
the final report of which has recently been 
issued (H.M. Stationery Office, Is. net), was 
appointed some two years ago, with Sir F. J. Wilhs 
as chairman, after anxiety had been expressed in 
Parhament and the public Press that the wide- 
spread use of motor spirit containing lead tetra- 
ethyl might form a possible source of danger to 
health. In the manufacture of this substance 
itself in the United States of America a number of 
deaths had occurred, and some fear was felt in 
Great Eritain that the use of ethyl petrol, which 
contains approximately one part of lead tetra- 
ethyl in 650 parts of petrol, by weight, might be 
dangerous to the health of users and of the 
pubhc, notwithstanding that a committee appointed ; 
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Committee on Ethyl Petrol. 

by the Government of the United States reported 
in 1926 that there were no good grounds for pro- 
hibiting the use of ethyl petrol of this composition 
as a motor fuel, provided that its distribution and 
use were controlled by proper regulations. 

In July 1928 the Committee presided over by 
Sir Frederick Willis issued an Interim Report 
(H.M.S.O., 4d. net) after considering the experi- 
mental work carried out by the United States 
Government Committee and by the Ethyl Gasoline 
Corporation, and after hearing evidence from a 
number of distinguished witnesses. In this 
Interim Report the Committee expressed the 
opinion that the findings of the United States 
Government Committee were Justified. But some 
■ of the results of the investigations carried out, in 
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the United States, for example, the almost uni- 
versal presence of lead in the nrine of persons not 
exposed to lead risks, did not find complete accept- 
ance in scientific circles even in the United States, 
and the Committee felt that these results might 
not prove to be true under the conditions of life 
in Great Britain ; consequently, the Committee 
then reported that while it was superfluous to 
embark upon such an extensive investigation as 
had been carried out in the United States, yet it 
was desirable to confirm certain aspects in that 
work and elucidate others not covered bj' it. 
Moreover, witnesses in evidence before the Com- 
mittee had directed attention to possible dangers 
arising from the use of ethyl petrol, and the 
Committee drew up its programme of work vdth 
due regard to these features. Possible dangers 
suggested by witnesses were injuries to health from 
the inhalation of lead tetra-ethyl due to spillage, 
from the absorption of this substance through the 
skin, from the inhalation of lead dust in streets and 
in garages, and from the pollution of w^ater supplies 
by soluble lead salts. 

In order to carry out its programme of investiga- 
tions, the Committee acquired the services of 
three members of the staff of the Government 
Chemist, with Mr. A. G. Francis as director of the 
research ; for physiological work Prof. W. E. Dixon 
of Cambridge gave his services, while the War Office 
staff at Porton co-operated in carrying out the 
field experiments. The following is a brief account 
of the principal sections of that programme. 

In the first place, the need was felt for a revision 
of methods in use for determining lead in traces 
accurately, and the method devised, which has 
definite advantages as regards this feature and 
also in saving of time, need not be described in 
detail, as it is published not only in the Report but 
also in the Analyst (p. 725, 1929). 

It was confirmed that lead is being almost uni- 
formly excreted in the urine of subjects not ex- 
posed to lead risks, the average of 55 persons in 
London being 0*04 mgm. lead (Pb) in a litre, a lower 
but still significant value being obtained from those 
living in country districts, while, in comparison, 
for 33 workers in an accumulator factory the 
average was 0-28 mgm, in a litre. In the last set of 
observations the quantity excreted was found by 
Dr. R. E. Lane to run in line with the apparent 
risk of exposure and to agree with deductions from 
the appearance of the blood. 

Examination of fine settled dust in London and 
the surrounding country showed that it invariably 
contains lead in small quantities ; residents in 
London are thus subjected to small daily doses of 
lead of approximately one-tenth of a milligram, and 
this daily inhalation of lead is doubtless one of the 
causes, if not the main cause, of the almost universal 
excretion of lead in the urine of persons not ex- 
posed to a definite lead risk. How far persons 
absorb lead from other sources seems to be a matter 
that would repay further investigation. A system- 
atic examination for lead in water supplies and 
food stuffs, particularly canned foods and bever- 
ages or condiments sold in vessels closed with | 
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metallic capsules, would probably show further 
cause for the presence of lead in the human system. 
Very small quantities of lead taken in articles of 
food or drink are less objectionable than similar 
quantities of lead inspired into the lungs, because 
most of the lead taken into the alimentary canal 
is not absorbed but voided, whereas a greater 
absorption of lead takes place in the lungs. 

As fears had been expressed before the Com- 
mittee that pedestrians, and particularly drivers 
and traffic policemen, might suffer in health by 
breathing finely divided lead compounds derived 
from burning lead tetra-ethyl in an engine, a very 
severe traffic block was simulated in a tunnel at 
Porton, 12 cars using ethyl petrol being employed, 
wffien the air at breathing level was examined for 
its content of lead. At the same establishment ex- 
periments on several observers confirmed the value 
found in the U.S.A. for the fraction of inhaled lead 
dust that is retained by the lungs (16 per cent 
under resting and 32 per cent under active condi- 
tions), From these two sets of observations it was 
possible to arrive at the value of 0*2 mgm. of lead 
as a maximum absorption for a person exposed in 
close proximity to the rear of ten severe traffic 
blocks per hour during a 12 hours windless day. 
As the accepted figure is 2 mgm. per day for inhala- 
tion of lead to avoid chronic plumbism in the course 
of years, it is concluded that the risk from this 
cause either to traffic controllers or to pedestrians 
is negligible. 

Some witnesses having attributed risks to garage 
workers and to water supplies from lead-containing 
deposits obtained in dismantling engines running 
on ethyl petrol, these substances were examined, 

I but were found to be coherent in virtue of their 
oihness, and not dusty. With due regard, there- 
fore, to ordinary cleanliness, it was not considered 
that a risk to garage workers is involved from these 
deposits either by inhalation or through the 
alimentary canal, nor on account of their insolu- 
bility was there any chance of contaminating 
water supplies. 

Although numerous experiments in the U.S.A. 
had failed to show any ill-effects of ethyl petrol when 
applied to either human skin or the skin of monkeys 
and other animals over long periods, the Committee 
resolved to follow up an observation made by Sir 
Robert Robertson in the Interim Report that 
while on evaporating isothermaUy ethyl petrol the 
first half contains no lead tetra-ethyl, and a pro- 
portion distils off with the petrol in the succeeding 
fractions, yet the lead tetra-ethyl is to some extent 
concentrated in the final portion. As such a 
liquid as the last applied by Prof. Dixon to the 
shaved skin of rabbits for 130 days gave no un- 
toward effects, it is unlikely, keeping also in view 
the above mentioned experience abroad, that even 
garage workers whose sldn is most prone to come 
into contact with used lubricating oil and with 
ethyl petrol can be regarded as being subjected to 
any danger. 

Spillage of petrol in garages formed the next 
series of investigations. From what has been 
said, no eth3d petrol may be expected in the air of 



712 


NATURE 


[May 10, 1930 


garages until tlie ethyl petrol has been reduced to 
half its volume, but "later, as it evaporates, it will 
be found in increasing quantities. The extent of 
the concentration of lead found in the air depends 
on many factors, but, in practice, the four following 
have importance : (1) the nature of the petrol 
with which the ethyl fluid has been mixed, (2) the 
quantity of ethyl petrol spilled and the frequency 
of spillage, (3) the surface on which the ethyl 
petrol is spilled, and (4) the ventilation of the garage. 

To determine the magnitude of the concentra- 
tions of lead tetra-ethyl likely to be found, in 
practice, in the air of garages when ethyl petrol is 
spilled, conditions were chosen to represent the 
spillage of a single large quantity and the repeated 
spillage of small quantities of ethyl petrol in closed 
and open garages having floors made of four differ- 
ent materials, namely, asphalt, concrete, wood, and 
glazed tiles or bricks. It was found that the con- 
centration of lead tetra-ethyl in the air was 
greatest when evaporation took place from a 
glazed surface and was least from asphalt. Both 
concrete and asphalt retained lead tetra-ethyl 
within their surfaces, thereby reducing proportion- 
ately the concentration of lead tetra-ethyl in the 
air. Increasing ventilation reduced both the con- 
centration of lead tetra-ethyl in the air and the 
time during which lead tetra-ethyl was found in the 
air. If a large quantity of ethyl petrol is spilled 
in an un ventilated garage, significant proportions 
of lead tetra-ethyl will be found in the air of the 
garage, but as the maximum proportion of lead 
tetra-ethyl found experimentally in the air under 
very severe conditions of spillage and ventilation 
was far below the concentration of lead tetra- 
ethyl stated by Eldridge (United States Public j 


Health Bulletin No. 158, 1925, p. 31) to be lethal 
for mice, the risk of danger to health appears to be 
small. In an adequately ventilated garage, since 
the concentrations of lead tetra-ethyl likely to be 
found in the air even when large quantities of 
ethyl petrol are spilled are less than that stated by 
the American investigators to have no eflects on 
the weight, growth, or life of animals breathing it 
for three hours daily for several months, the risk 
of "injury to health appears to be negligible. 

By far the greater risk, and one to which the 
Committee refers with emphasis, is that of carbon 
monoxide evolved in a badly ventilated garage. 

That the results of the work carried out by the 
Committee’s experimental staff agree with those 
obtained by investigators in the United States of 
America is noteworthy, because the methods 
adopted in the two investigations were often dis- 
similar in principle. From a consideration of all 
the investigations, whether carried out in America 
or in Great Britain, and of the evidence given by 
witnesses, the Committee concludes that the use 
of ethyl petrol of the present composition as a fuel 
for motor-cars will not constitute a risk to the 
health of the general public or to that part of the 
population which is most exposed thereto, namely, 
garage workers, poHce officers on traffic control 
duty, and drivers of motor and other vehicles. 

Finally, the Committee does not consider that 
there are any reasons for prohibiting the use of 
ethyl petrol in Great Britain, but recommends 
certain precautions, such as labelling of the cans 
containing it, with a warning to avoid spillage 
and use other than as motor fuel, dyeing the 
liquid, and retention of a concentration of lead 
tetra-ethyl not above its present limit. 


Landscape at the Royal Academy. 

By Dr. Vafghait Cornish. 


O NCE again, but unhappily for the last time, we 
see on the walls of the Royal Academy that 
rendering of chequered shade by which the late 
Mr. H. H. La Thangue, R. A., revealed the joyous- 
ness of sunlight, especially in Mediterranean lands, 
as in the picture “ Packing Grapes ” (120). 

Outstanding among the studies of mountain 
scenery is “ Cathedral Mountain from Lake 
O’Hara” (44), by Mr. Richard Jack, R.A. Cliffs set 
with pine trees rise from still, dark waters ; snow 
slopes, above, coldly grey, reach to the foot of the 
towering crag from which the mountain takes its 
name. The deep shadowing of cyclopsean rocks 
harmonises with the sombre pines below\ The 
companion picture, '' Lake O’Hara, Canadian 
Rockies ” (243), in another room is carried out in 
the same manner, a fine interpretation of the 
solemnity of mountains and '' the strength of the 
hills’’. "A Glen of Aixan ” (81), by Mr. Guy 
Kortright, an assembly of mountain peaks strongly 
coloured in the Ml light of day, but stripped of 
atmosphere, is extraordinarily suggestive of silent 
solitude, so that the artist has been successful in 
his use of an extremely trying convention. Mr. 
Sydney Lee, E.A., has a painting of " Sunset in 
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the Mountains ” (401), which shows huge turreted 
forms silhouetted in shades of deep purple against 
a glowing sky ; one of the most deeply emotional 
aspects of the high mountains. 

Among the studies of the sea we come first to 
that of " Silver Moonlight : St. Ives Bay ” (60), 
by ]\Ir. Julius Olsson, R.A., in which a siiccession 
of long, low^ rollers sweep in silver foam over the 
shallows of a curving shore. The lights of the 
fishing fleet, dimly discerned on the dark waters 
beyond, bring the human touch without impairing 
the elemental character of the scene, for the long- 
shoreman is, in his occupation, still the primitive 
man whose work and sport are one. In "Fresh 
Morning off the Scillies ” (161), by the same 
painter, a study apparently made from a sailing 
boat, the weaves, rising as high as the point of 
sight, produce the effect of size and power which is 
lost when they are overlooked from a lofty deck. 
Thus seen, it is the sea which is the more massive 
element, the distant land, ciimmed by the salt 
spray, appearing unsubstantial. Mr."^ Norman 
Wilidnson also pushes off in a boat, and thus gets 
full value from the waves in the only possible 
manner. "A Nev^ffoundland Fisherman” (359) 
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by Mm is a study of a companion boat, with hull 
rising above the line of sight, the wonderful curves 
of wind-filled sails cutting across a rain-washed 
sky, the tumbling sea dark under the squall-cloud 
hanging overhead. Such pictures recall the ad- 
venture and the beauty which attend the sport of 
sailing, an occupation which, moreover, permits us 
to explore the scenery of our coasts and estuaries, 
which can never be fully appreciated from the land- 
ward side alone. 

In The Spey, Fochabers ” (103), Mr. S. J. 
Lamorna Birch shows great skill and knowledge in 
the treatment of the waters of a river wdiich, within 
a short compass, has many varieties of motion. 

We cannot but deplore the scarcity of land- 
scapes in which animal life is the focus of interest ; 
but in Mr. Arthur Wardle’s “ Under the African 
Moon ” (164) we have at any rate one fine example. 
The scene is the rocky desert, that stern landscape 
where man cannot live but has often gone to pray. 
Seen in the monochromatic moonlight, the lion 
and lioness w^atching from the edge of the escarp- 
ment are one in tone and colour with the back- 
ground, the only contrast that of their rounded, 
supple forms against the rugged outlines of the 
rock. If we had an unbiased appreciation of the 
beauty of living form, should we not give more 
attention to that of the great felines and relatively 
less to that of man ? Granted that a man’s hand 
is a much finer structure than the paw of a beast, 
yet when we examine the limbs we find a balance 
and rhythm in those of the lion and leopard of 
which biped man cannot boast. 

A word in conclusion on certain pictures which 
illustrate matters relating to that heritage of 
EngHsh scenery, the preservation of which, as was 
aptly stated in the Times of Friday, May 2, is 
becoming the subject of a great national debate 


“ Midsummer Evening in Somerset ” (279), by Mr. 
Charles S. Cheston, shows one of those splendid 
prospects of well- wooded lowdand which are seen 
from hills of no great height in southern England. 
ISTo native of a mountainous country looking up 
at these insignificant elevations would suppose it 
possible that they could provide such extensive 
views. In Somerset itself we have a notable 
examjfiein the low ridge of the Polden Hills, wdiere 
a view-point of s^Decial interest has fortunately 
been secured and vested in the hands of the 
national Trust. In Blakeney from Cley ” (766) 
Mr. A. Raine-Barker has sympathetically rendered 
in smooth water colour a landscape of interest in 
relation to an important Nature reserve, wdich 
derives an old-world charm from the great towers 
of the two village churches . ' ' Moel Siabod ”(1257), 

a small aquatint by Mss Eveleen Biickton, gives a 
good impression of the wild scenery in that part of 
the ancient Snowdonia which, it is hoped, will soon 
be scheduled as a National Park. 

Mr. Harry van der Weyden’s large canvas, 

From Ballard Down ” (420), show-s the beautiful 
w^aste of Studland Heath and a very interesting 
outline of coast and estuary in the mellow sunshine 
of late afternoon. Access to this delightful bit of 
wild country has been lately made easy for the 
large resident and visiting population of Poole and 
Bournemouth, and this is for the moment a bene- 
ficial event. The beauty of the broad, open ex- 
panse is, however, of a particularly vulnerable 
character, and its charm will vanish if it be built 
upon. By all means let the many come and enjoy 
the heath, but let us hope that the corporations of 
Poole and Bournemouth will realise that, as Beachy 
Head stands to Eastbourne, so does an unspoilt 
Purbeck stand to their towns, an extra-mural 
asset of financial as W'ell as sentimental value. 


Obituary. 


Pnor. Gboege A. Gibson. 

P ROF. GEORGE ALEXANDER GIBSON, 
whose death at Scotstoimhill, Glasgow, on 
April 1, we greatly regret to record, was born at 
Greenlaw, Berwickshire, on April 19, 1858. His 
father, the late Mr. Robert Gibson, was highly 
respected throughout the Greenlaw district as a 
leader in ecclesiastical and political affairs. 

Prof. Gibson was educated at the local Free 
Church school, from which he proceeded straight to 
the University of Glasgow, where he won high dis- 
tinction in classics, English literature, and philo- 
sophy, as well as in mathematics. In 1882 he 
gained the Euing fellowship in mathematics and 
natural philosophy, and in the following year he 
was appointed assistant to Prof. William Jack, who 
then held the chair of mathematics. During the 
succeeding tw^elve years he established his reputa- 
tion as an enthusiastic and capable teacher, and 
w^as responsible for the initiation and conduct of 
numerous courses on advanced mathematics, which 
were of great service to the honours students. 

In 1895, Prof. Gibson was appointed professor of 
mathematics in the Glasgow and West of Scotland 
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Technical College, wdiere he remained until 1909, 
when he returned to the University of Glasgow as 
successor to Prof. Jack. During his period at the 
Technical College notable developments took place 
in the aims and scope of the work of that institu- 
tion, and in all these Prof. Gibson took an out- 
standing share, thus earning the gratitude of his 
colleagues and of the governors of the College. 

On returning to the University, Prof. Gibson took 
the opportunity to reorganise the mathematical 
teaching there ; tutorial instruction was provided 
for all the students, and the curriculum was widened 
and extended. After the War the number of 
students rose to 900, but in spite of all difficulties 
the high standard of the work was maintained. 

Prof. Gibson was a great teacher who loved his 
wmrk, and for wFom the interests of his students 
were paramount. He was also an eager and tire- 
less student, with a remarkablv wide and thorough 
knowledge of mathematical literature. He be- 
came a recognised authority on certain parts of 
the history of mathematics, and wrote numerous 
papers on the origins of the calculus and on the 
great Scottish mathematicians. He was the author 
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of several well-known text-books, the most notable 
being his Elementary Treatise on the Calculus ”, 
a standard work extensively used throughout the 
British Empire. After his resignation in 1927 he 
prepared a large and important volume on ad- 
vanced calculus, which is at present passing through 
the press. Many books, -written by members of his 
staff, have also benefited by his |)rofound learning 
and long experience, always freely and generously 
placed at the service of younger workers. In the 
Edinburgh Mathematical Society, which he joined 
soon after its foundation, Prof. Gibson was a leading 
figure, and a frequent contributor to its publications. 
From 1917 until 1920 he held the office of vice- 
president of the Royal Society of Edinburgh. The 
Universities of Edinburgh and Glasgow both con- 
ferred on him honorary LL.D. degrees, the former 
in 1905 and the latter in 1927. 

An enthusiastic administrator, Prof, Gibson ren- 
dered important services to the cause of education 
in Glasgow. He was one of the original members 
of the Glasgow Provincial Committee for the Train- 
ing of Teachers ; after returning to the University 
he became a governor of the Technical College ; for 
a long period he acted as chairman of the governors 
of the Park School Company ; and in the Senate 
and University Court his sound and forceful 
counsels carried great weight with his colleagues. 
On the occasion of his retirement his friends and 
students combined to testify to their respect and 
admiration by raising a fund for the endowment of 
lectures on the history of mathematics, to be given 
at intervals in the University of Glasgow, and to be 
known as the George A. Gibson Lectures. 

T. M. M. 


De, David Draper. 

In September of last year David Draper, one of 
the oldest of South African geologists, passed away 
at the ripe age of eighty years. He was well known 
throughout the land as the founder of the Geo- 
logical Society of South Africa in 1895. He was 
born in the Cape Colony in 1849, and was the son of 
one of the English settlers who came out to South 
Africa in or about the year 1820. Most of Dr. 
Draper’s schooling was done at Colesberg in the 
Cape Colony, which place he left whilst still in his 
teens to join the small army of diggers occupied in 
opening up the diamond mines of Kimberley in 
1868. After taking an active part in this work 
with a fair amount of success, he departed for the 
Lydenburg and Barberton Gold Fields, which he 
closely studied, and later settled for some years in 
Natal, where he made himself acquainted with the 
extensive coal fields of that colony. The richness 
of the gold mines of the Witwatersrand afterwards 
drew Dr. Draper thither, and one of his first com- 
missions of importance was to unravel the geo- 
logical section from Vereeniging to the norite 
' Pyramids ’ north of Pretoria on behalf of the local 
Chamber of Mines. This work, which covered an 
entire section of the Witwatersrand beds, was 
successfully accomplished and has stood substanti- 
ally correct to the present day. 

It was about this time that Dr. Draper realised 
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the necessity of furthering the work of geologists, 
mining men, and prospectors in South Africa, and 
the result of his efforts was seen in the formation 
of the Geological Society of South Africa. In 
addition to being the founder and first secretary 
and treasurer of this Society, it is interesting to 
note that he was also the first South African-born 
fellow elected to the Geological Society of London. 

One of Dr. Draper’s first efforts for the South 
African Society dealt with the primary systems 
of South Africa, and the conglomerate beds of the 
Witwatersrand, which at that time were creating 
world-wide interest on account of their unique 
geological features and richness as gold bearers. 
From this time on Dr. Draper was an ardent worker 
in the field of geology, and visited such distant 
parts of the world as Borneo, Asia Minor, and Brazil 
on special geological excursions. Some of his most 
useful contributions relate to the diamond occur- 
rences of South Africa and Brazil. 

For the valuable services rendered to the science 
of geology in South Africa, Dr. Draper was made 
an honorary life member of the Geological Society 
of South Africa — a distinction conferred only twice 
on South African members during the existence 
of that Society. In 1927 the honorary degree of 
doctor of science was conferred on him by the 
University of the Witwatersrand. 

The contributions to geological science by Dr. 
Draper were numerous, and a bibliography of his 
works, compiled by the present writer, contains no 
less than fifty-seven papers to scientific societies 
and the technical press in various parts of the world. 

Harold S. Hargbr. 


Dr. Albert von Le Coq. 

A dispatch from the Berhn correspondent of the 
Times which appeared in the issue of April 25 
announced the death of Dr. Albert von Le Coq, the 
famous German explorer and archa 3 ologist, at the 
age of sixty-nine years. Dr. Le Coq was a native 
of Berlin, and for some time was director of the 
Museum fiir Volkerkunde in that city. He was, 
however, best known for his investigations in 
Central Asia. 

In 1904 and 1905, Dr. Le Coq made two expedi- 
tions of archaeological exploration in the area at the 
foot of the eastern Tian-Shan Mountains in the ^ 

neighbourhood of Kurfan and Koria. On one of 
these he was accompanied by Dr. Albert Griinwedel, 
the weU-known authority on Buddhist art and 
archaeology. As a result of the excavations in the 
sand-buried city ruins in the area, a large number 
of Buddhist waU-paintings and other relics were 
discovered and brought back to Berlin. The most 
important discoveries, however, were a large number 
of documents written in a variety of alphabets on 
Chinese paper, vellum, and wood. Not only did 
these reveal links between Hellenism, Persia, India, 
and China, but more important still it was found I 

that a new and hitherto unkno-vvii Aryan language 
with two distinct dialects had been discovered. 

Study of Tocharian, this new language, has since 
revealed that it differs in phonetics, vocabulary, and 



May 10, 1930] 


NATURE 


715 


structure from all other of the x4siatic Aryan lan- 
guages and belongs to the western or centum group 
of Aryan. 

Br. Le Coq’s most important book described his 
work in Asia under the title “ Buddhistische Spat- 
antike in Mittelasien A semi -popular and well- 
illustrated account of the results of his excavations 
was published (1928) in English under the title 
'' Buried Treasures of Chinese Turkestan ”, In 
1906, Dr. Le Coq was awarded the medal of the 
Order of St. John of Jerusalem, struck in gold for 
the first time, for saving the life of Capt. (now 
Brigadier- General) J. B, Scherer while on a journey 
in Central Asia in circumstances of exceptional 
difficulty. Br. Le Coq was an honorary feUow 
of the Boyal Anthropological Institute of Great 
Britain. 


We regret to announce the following deaths : 

Prof. J. W emyss Anderson, who was John William 
Hughes professor of engineering refrigeration iii^the 
University of Liverpool from 1920 until he retired 
in 1 924, aged sixty-one years. 

Prof. Mary Whiton Calkins, professor of philosophy 
and psychology at Wellesley College, past president of 
the American Psychological Association and of the 
American Philosophical Association, who was one of 
the first to establish a psychological laboratory, on 
Feb. 27, aged sixty-six years. 

Br. H. J. B. Fry, pathologist to the Research 
Institute of the Cancer Hospital and honorary 
secretary of the Investigation and Scientific Ad- 
visory Committees of the British Empire Cancer 
Campaign, on May 5. 

Lieut. -Col. H. H. Y. Hearsey, formerly Principal 
Medical Officer of Nyasaland, known for his work on 
blackwater fever, on April 30, aged sixty -three years. 


News and Views. 


The latest Bulletin of the Geological Society of China 
(vol. 8, No. 3, 1929) contains three memoirs which 
supplement the information given in the earlier Bulle- 
tin (vol. 8, No. 1) already discussed in Nature of 
Mar. 22, p. 448) with reference to the discovery of an 
almost complete brain-case of Sinanthropus by Mr. 
W. C. Pei on Dec. 2, 1929. Father Teilhard de Char- 
din and C. C. Yoxmg give an accoimt of the geographi- 
cal and geological conditions at Chou Kou Tien and a 
summary of the evidence which goes to establish the 
fact that the place where the fossil remains were dis- 
covered was once a limestone cave actually occupied 
by Peking man at a period later than the Pliocene and 
earlier than the loess. They suggest that the age of 
ail the fossils is Lower Pleistocene. Vast quantities 
of fossilised remains of animals associated with Sinan- 
thropus were found. The identifications of these are 
given in the report and the palseontological evidence 
for the determination of the period is set forth with 
great clearness. 

The discoverer of the skull of Sinanthropus, Mr. 
W. C. Pei, gives an account of an event which is per- 
haps the most significant, if not the most momentous, 
in the history of human palasontology ,* and Prof. 
Davidson Black gives in print the account of the skull, 
which was reported (from his manuscript) in Nature 
of Mar. 22. His memoir, however, is illustrated with 
a series of nine plates giving full-size photographs of 
some of the stages in the long and difficult task of re- 
moving the hard matrix of travertine from the skull. 
This was srxccessfully completed during the week when 
the Bulletin was published (two months after the re- 
ports it contains were written), and then was revealed 
the unexpectedly simian type of temporal bone in 
association with a peculiar type of parieto -occipital 
conformation hitherto unknown in any other human 
skull with the solitary exception of the Piltdown skull 
in its correctly reconstructed form. 

By the courtesy of Prof. J. L. Myres, secretary of | 
the Seventeenth International Congress of Orientalists, 
we have received a copy of correspondence with the 
Secretary of State for the Colonies covering a schedule 
of facilities to be extended to archaeological expedi- 

, No. 3158, Vol. 125] J 


I tions in Palestine which have now been approved by : 
the Secretary of State for the Colonies and are in 
force as from April I of the current year. The facilities 
and privileges in question will be granted by the 
Palestine Government to all archaeological expedi- 
tions in possession of a valid licence to excavate in 
Palestine in accordance with the provision of Section 9 
of the Antiquities Ordinance of 1929. It will, how- 
ever, be necessary as a preliminary to the grant of 
any facilities that the holder of a licence should produce i 
a statement by the Director of ^Antiquities that the | 
expedition has been approved by the High Com- 
missioner for the purpose of exemption and other 
privileges. The privileges, which are set forth in 
detail in the schedule together with the procedure to 
be followed in each case to secure their operation, | 
are liberal and varied. They have been drafted with 
great care and a full knowledge of the difficulties 
arising out of legislative and fiscal regulations which | 
beset archaeological expeditions. Further, and this 
is even of more moment, they evince on the part of 
both the Palestine Government and the Colonial i 
Office a sympathy with and interest in archaeological | 
exploration which are gratifying and encouraging to i 
those concerned with the promotion of archaeological 
study in the field. 

The facilities granted affect both the results of 
archaeological exploration in Palestine and the 
personnel of the expedition. Most important under 
the first head is the regulation that export Customs 
fees will be remitted on antiquities allotted to the 
holder of a licence as a result of the division with the 
Department of Antiquities of the objects found ; 
while import Customs duty is remitted on instruments 
and scientific appliances needed for the purpose of | 
excavation and archaeological study, as well as on 
camp and other equipment for the expedition. This 
applies whether the articles are imported by sea, air, 
rail, or parcel post. Reduction in railway fares is | 
granted to all members of the expedition including ; 
half -fare reduction of third-class fares for labourers. I 
In the case of skilled labour imported from Egypt, 
however, it must be shown that suitable^] labour is 
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not available in Palestine. Both archseological equip- 
ment and anticpiities are entitled to a reduction of 
freight on the basis of one -half the full rates on 
passenger train and according to scale on goods 
trains. In order to minimise any difficulties which 
might arise under the immigration regulations, the 
normal procedure to obtain Ausas for members of the 
expedition and for such labourers as cannot be engaged 
ill Palestine is to be simplified. On receipt of a 
statement in advance by the holder of a licence, the 
Director of Antiquities will issue a certificate to the 
Chief Immigration Officer, Avho will thereupon issue 
the necessary A’-isa authority to the consular authority 
concerned. No i^emission of immigration fees will, 
hoAvever, be granted. The simplicity of the procedure 
in each case should ensure the smooth working of the 
regulations. They haA^e been framed on such broad 
lines and in so friendly a spirit that expeditions in 
Palestine should be able to work with little, if any, 
of the ‘ red tape ’ difficulties Avhich have often proved 
an embarrassment to archseological study in other 
countries. 

A REG^ULAR telephone service between London and 
Australia wslb inaugurated on April 30. At the 
English end the transmitting station is at Rugby 
and the receiving station is at Baldock, Hertford- 
shire. The corresponding Australian stations are 
Pennant Hills for transznitting and La Perouse for 
receiving, both in the neighbourhood of Sydney. 
The two links are combined and controlled at the 
London Trunk Exchange and the Sydney Telephone 
Exchange. From these jDoints access is obtained to 
the land line telephones of the two countries. The 
path of the voice from an English subscriber to 
Sydney goes first to the London terminus. It next 
goes over 85 miles of land line to Rugby, and then 
goes over the radio link of 11,000 miles to the station 
at La Perouse, seA^en miles from Sydney. From there 
it goes by the land line to the Sydney terminus and 
thence to the listener in Australia. When the 
Australian speaks it goes to the transmitting station 
at Pennant Hills, then the radio link to Baldock and 
back to London, which is connected to the subscriber 
by his telephone wire. The first official conversation 
was between the Prime Ministers of the two countries, 
and was broadcast both in Great Britain, at 8.30 a.m., 
and in Australia, and was heard very clearly. About 
an hour later the private conversations got -blurred 
owing to ‘ fading ’. This was attributed mainly to 
an atmospheric disturbance taking place in the 
Indian Ocean. 

This new^ radio link connecting Rugby and Sydney, 
11,000 miles long, is much the longest in the world. 
The length of the Buenos Aires to Madrid public 
telephone link is 6400 miles. On April 3 a radio link 
5300 miles long was opened comiecting Buenos 
Aires to Netcong, N.J., in the United States. These 
make the telephone link between England 
and America, 3200 miles long, comparatively short. 
Five continents are now connected by telephone. 
It is possible, for example, for a subscriber in Santiago, 
South America, to talk to anyone in Ceuta, Africa. 
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His voice would first pass over the wires crossing the 
Andes to Buenos Aires, then to Netcong by radio, and 
by wire to New York. From there it would go to 
Rocky Point, Long Island, and by radio to Cupar, 
Scotland ; then by Avire to London and by sub- 
marine cable to Boulogne. x4fter going through 
Paris, Madrid, and Algeciras, it would go under the 
Straits of Gibralter by a submarine cable to its final 
destination. It could also have been sent direct 
from Buenos Aires to Madrid. It is instructive to 
note that the messages sent from New Jersey to the 
Argentine can be sent by one of three different wave- 
lengths. It has been found that although one may 
be badly affected by atmospherics, another may be 
scarcely affected at all. 

Now" that the telephone service is so widely 
established, and seeing that its usefulness is continu- 
ally increasing, the Post Office engineers might be 
excused if they regarded somewhat coldly other 
methods of communication. Like the ancient 
Athenians, however, they are always seeking Sbitep^ 
some new^ thing. The latest development is a tele- 
printer service for subscribers through telegraph 
exchanges. We learn that the first exchange will be 
in working order about the end of the year. The new 
service will be operated in a somewhat similar way 
to the telephone service. When the operation is 
completed, two subscribers will be able to telegraph 
typewritten messages to one another. Each sub- 
scriber will be provided with a telejirinter, the use of 
which can easily be mastered by a typist, and will be 
allotted a number. By depressing a button the ex- 
change operator is called and the required number 
will be dialled to him. When the required connexion 
is made, ‘ thro ’ will be typed on the teleprinter. The 
subscription to the exchange w^hich is at present con- 
templated is of the order of £70 a year and will cover 
the installation and maintenance of the lines and 
instruments and all communications with other 
■ subscribers on the exchange. Additional instruments 
can be hired at a cost of about £50 a year. At the 
outset, the new service will be confined to the London 
area, but we expect that it will develop so as to cover 
many of the larger centres. This innovation will 
make telegraphy more popular, as it will obviate the 
necessity of sending telegrams to a public office for 
dispatch. The first exchange will be in the Central 
Telegraph Office. It is hoped that subscribers will 
be able by this means to forward telegrams for dis- 
patch by all telegraph companies and to receive their 
incoming telegrams directly on their teleprinter 
instruments. 

The Safety in Mines Research Board has Just issued 
Paper No. 58 (London: H.M.S.O.) dealing Avith the 
use of steel pit props in collieries ; as usual, the publi- 
cation is issued at an uneconomic price, namely, one 
shilling, in order that it may be as widely read as 
possible in the coal -mining industry. The report is 
signed by Messrs. Ashley, Dixon, and Hogan ; the 
first named is one of FI.M. Inspectors of Mines, aaIio 
has been employed as a practical investigator on 
behalf of the Board, Avhilst Prof . Dixon and Dr. Hogan 



May 10, 1930] 


NATURE 


717 


are well known research workers. The report points 
out that the value of steel arches for roadway support 
has been proved beyond doubt, and that steel props 
have been successful at the working face under a large 
number of conditions, it being necessary, however, 
that the type of prop selected should suit the par- 
ticular conditions at the coal face. Some thirteen 
different forms of steel props are here fully described, 
together with the results obtained with them both in 
actual practice and under test, and a comparison of 
these props with ordinary Norwegian wooden round 
props is also appended. As regards the practical 
side of the question, it is shovm that although the 
first cost of a steel prop is much higher than that of a 
wooden prop, the use of the former has been attended 
with very marked savings, which in one case is said 
to be as much as 9d, per ton of coal compared to the 
cost of timber. 

Perhaps the most interesting section of this report 
on steel pit props deals with the effect of the use of 
steel props on the accident rate, and the results are 
summed up in one sentence : “ Where steel props 
have been used in Great Britain there has been a 
marked freedom from reportable accidents from falls 
of roof Another interesting sentence states that 

At Ashington Colliery, Northumberland, very few 
reportable accidents have occurred where steel props 
are in use It will be remembered that a few months 
ago the miners at Ashington were prepared to come 
out on strike on the ground that the steel props used 
by that colliery company were a source of danger, and 
this authoritative statement to the contrary shows 
how absolutely without foundation was the above con- 
tention of the miners, and sheds light upon the trivial 
pretexts -which are at times made the basis of a 
proposed strike. 

Brightly coloured mock suns were seen from a 
number of places, including London, on the afternoon 
of May 1 last. The phenomenon is not often shown 
with sufficient brilliance in these latitudes to be 
obvious to the casual observer, and were it not for 
the fact that at places where a regular watch has been 
kept for it with certain optical aids, for example, at 
the Kadcliffe Observatory, Oxford, it is observed on 
a considerable number of occasions in an average 
year, the phenomenon would be regarded as distinctly 
rare outside the polar regions. These mock suns 
showed characteristic horn-like projections away 
from the sun along the space appropriate for the 
mock sun ring, and occurred in connexion with the 
ordinary halo of 22° radius. A sun pillar was present, 
and an upper arc of contact — a bow of light making 
contact with the 22° halo, the convex side being 
towards the smi. The ice crystals in the upper 
atmosphere that caused the display were due to the 
presence of cirrus cloud connected with a system of 
depressions over southern Europe, and some turret 
cloud (alto -cumulus castellatus) was visible in 
London later in the day. Neither form of cloud is 
suggestive of settled fine weather, and, in spite of the 
presence of a large anticyclone centred over Scotland, 
thunderstorms broke out in southern England within 
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twenty-four hours of the occurrence of the mock 
suns. 

In his Friday evening discourse delivered at the 
Royal Institution on May 2, Mr. H. E. Wimperis, 
Director of Scientific Research, Air Ministry, dis- 
cussed the present state of our knowledge of the 
phenomenon of spin in aeroplanes. The motion of 
an aeroplane in a circular path is just as steady and 
just as normal as that of straight flight. Even in 
the most troublesome form of spin, the aeroplane 
cannot be charged with behaving in any but a purely 
normal and quite virtuous way. Our efforts must 
therefore be directed not towards the curing of a 
supposed fault but at making this particular form of 
stable motion as controllable at the will of the pilot 
as any other of the machine’s forms of motion. 
With the aid of models and kinematograph films 
Mr. Wimperis illustrated the growth of the forces 
which make for autorotation of the wings and so 
lead to the ordinary spin, and of the centrifugal 
forces in the various aeroplane parts which tend to 
raise the nose of the machine into the ‘ flat spinning ’ 
attitude and definitely oppose the pilot’s effort to 
get the nose down and so resume normal straight 
flight. A detailed study is being made of the 
various ways in which the pilot’s controls can be 
so strengthened as to make him always able to over- 
come these autorotation and inertia forces. This 
study is being carried out by the use of model aero- 
planes which are either observed and photographed 
when spinning, or are held in spinning attitudes in 
a wind tunnel so that the forces acting upon them 
can be measured. At the same time, full scale 
experiments in free flight are being undertaken so 
that records can be made by instruments of the 
nature of the motion in each of the various types of 
spin. 

At the annual meeting of the Royal Institution 
held on May 1, the report of the Committee of Visitors 
for the year 1929 was read and adopted, and the 
following officers elected : President : The Duke of 
Northumberland ; Treasurer : Sir Robert Robeiiison ; 
Secretary: Major C. E. S. Phillips, The alterations 
which are being made at the Royal Institution 
occupy a prominent position in the report of the 
Committee of Visitors. Plans are shown of the re- 
building now in progress, which has been under- 
taken at an estimated inclusive cost of £80,000. As 
is well kno-wn, the chief alterations have concerned 
the lecture theatre ; the shape, size, and general 
aspect are being preserved so far as possible, but 
there will be greatly improved arrangements for 
entry and exit, increased comfort and additional 
lecture facilities, with full provision for the display 
of kinematograph films. A rang© of lighted show 
cases is being constructed round the semicircular 
corridor beneath the theatre tiers for the display 
of some of the Institution’s historical apparatus. 
During the building operations, the principal pieces 
of apparatus used by Rumford, Davy, Faraday, 
Tyndall, and Dewar have been placed on exhibition 
at the Science Museum, South Kensington. As the 


718 


NATURE 


[May 10, 1930 


result of a private appeal, generous donations to- 
wards til© costs of reconstruction have been received 
from individuals. City Companies, and electrical and 
chemical industries which owe their existence to the 
scientific work carried out at the Royal Institution. 
With the sale of the American MSS. known as the 
Dorchester Papers, the total receipts have been 
nearly £49,000. It is proposed to issue a wider appeal 
for the remainder of the money, and also for an 
endomnent fund for research in the Institution and 
the Davy Faraday Laboratory, in connexion with the 
celebration of the centenary of Faraday’s discovery 
of electromagnetic induction. The Faraday celebra- 
tions will begin on Sept. 21, 1931, and the centenary 
meeting of the British Association will open in London 
on Sept. 23. 

We have already referred to the increased interest 
being taken in the study of natural history in China. 
Fresh evidence of this movement is afforded by the 
publication of the first number of the Hong Kong 
Naturalist^ a quarterly illustrated journal for Hong 
Kong and South China, to be devoted to the descrip- 
tion of features of the fauna and flora of South China 
and neighbouring countries. The first number in- 
dicates the chai'acter of the magazine — a combination 
of more general articles for the non-expert and of 
more technical studies for the trained naturalist. 
Amongst the former are instalments of accounts of 
the birds, orchids, and ferns of Hong Kong and, 
specially to be commended, a simple diagrammatic 
scheme indicating the months when the nests of 
different birds may be found. The special articles 
include the beginning of a synopsis of the fishes of 
China. Some experience of magazines with such a 
twofold aim, however, suggests the w’-amings that con- 
tinued articles which run through endless numbers are 
not popular, and that for the general naturalist system- 
atics is often a bore. Biological studies, life histories, 
up-to-date summaries of modern points of view, 
should not be forgotten. They are equally scientific, 
have more interest, on the whole, for the general 
reader, and should tend to turn the attention of local 
field naturalists to profitable and more congenial lines 
of observation. Already, we understand, a gratifying 
demand for the new magazine has been received, and 
we wish it all success. 

Ih a recent issue of Helios, the German elec- 
trical journal for export use, which is printed in 
German, French, and English in parallel columns, 
there is an interesting article by E. Schwandt 
on automatic signalling for railway level crossings. 
The railway track for a distance of 300 yards on 
each side of the level crossing is insulated. When 
the train is on the insulated portion of the track, a 
local circuit is completed and the white lights from 
the lamps at the gates on both sides of the crossing 
being automatically screened show red. When the 
last carriage leaves the insulated track, the lamps 
give white light. For greater safety, instead of having 
a steady red light, intermittent flashes of white and 
red light can be given, the whit© flashes lasting longer 
than the red ones. The Berlin Municipal Railway 
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has already adopted this method. The German 
Automobile Club has also taken up the problem of the 
best way to illuminate railway gates. In Germany, 
the level crossings in the country are often very in- 
adequately illuminated. Sometimes even an oil 
lamp hung from the middle of the gate is considered 
sufficient. This can very easily be concealed by a 
cart standing in front of it. To obviate this danger 
it has been proposed to place on the gates sets of two 
or three lamps which give an intermittent light when 
the gates are closed. They are arranged so that it is 
practically impossible for all the lamps to be concealed 
from oncoming traffic at the same time. It would 
be an expensive undertaking to fit all unprotected 
crossings in Germany with warning signalling appa- 
ratus. The advisability of such devices is universally 
admitted, but it is not clear whether the State railways 
or the highway boards should bear the great expense 
of installing them. 

The forty-first congress of the Royal Sanitary 
Institute will be held at Margate on June 21-28, 
under the presidency of the Right Hon. Lord Corn- 
wallis. The sections and their presidents are as 
follow ; Preventive medicine, Sir Andrew Balfour ; 
engineering and architecture. Sir Henry Maybury ; 
maternity and child welfare, including school hygiene, 
the Lady Howard de Walden ; hygiene of food, 
Mr. H. Williams ; hygiene in industry, Mr. P, W. 
Goodenough ; veterinary hygiene, Major-General Sir 
John Moore. Conferences of sanitary authorities, 
health visitors, and others will also be held. Among 
the subjects to be discussed are psittacosis, maternal 
mortality, public health service and school medical 
inspection and treatment, health of industrial workers, 
education of the health personnel, inspection of food- 
stuffs, food in relation to dental hygiene, and regional 
control of sewage pmification works. Dr. O. Charnock 
Bradley, principal of the Royal (Dick) Veterinary 
College, Edinburgh, will deliver the Congress lecture, 
taking as his subject “ Diseases of Domestic Animals 
from the Human Angle ”, on Tuesday, June 24. A 
feature of the Congress will be the visit of two hundred 
representatives of the American Public Health 
Association. An exhibition of appliances for the 
promotion of public health and sanitation has also 
been arranged. 

The German Association for Natural Science and 
Medicine has visited in recent years Innsbruck in the 
south, Diisseldorf in the west, and Hamburg in the 
north. This year the Association will proclaim science 
and civilisation at Konigsberg in the far east of Prussia. 
The invitation circular is not to members of the 
Association alone, but also to all who honour German 
science, and makes welcome the participation of 
foreign savants who feel themselves in contact with 
German research. This ninety -first assembly of the 
Gesellschaft Deutscher Naturforscher mid Aerzte ” 
takes place on Sept. 7—11, 1930. There will be general 
addresses, a short programme of sectional meetings, 
and numerous joint discussions. Festivities are to 
be limited in favour of the call of learning. The main 
topics include protoplasm, bird migration, logic and 
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natural science, the natural system of the elements, 
agriculture, and economics. The medical side will 
discuss blood pigments and bacteria, and will combine 
with biologists to discuss inheritance and with 
physicists to consider the ejQ, Joint discussions will 
deal with the cosmic frequency of the elements, the 
age of the earth, the synthesis of silicates and cosmic 
radiation. Botanists and agriculturalists will discuss 
meteorology. Various allied . scientific societies are 
holding their meetings at the same time and place. 
The programme of excursions includes the neighbour- 
ing sand-dunes, lagoons, bathing-resorts, fresh-water 
lakes, and historic monuments. Longer journeys 
include Finland for mineralogists before the meeting, 
and after the meeting Leningrad and Moscow. 
Kdnigsberg can be reached from Berlin without any 
further visa, passport, or tax ; eight times daily by 
train in 9-10 hours ; by fast motor-ship via Swine- 
munde-Zoppot-Piilau, 18 hours at sea ; also thrice 
daily by air in 4-5 hours. The subscription for those 
attending the meetings, but not regular members, is 
25 rm. ; applications should be sent to Secretary 
G.D.N.A., Prof. Dr. Rassow, Leipzig C.l, Gustav- 
Adolfstr. 12, and if possible by mid-May by those 
wishing to join excursions. 

The report on the work of the National Illumina- 
tion Committee of Great Britain, presented by the 
chairman at the annual special meeting on Jan. 30 
last, which has recently been issued in pamphlet 
form, illustrates the widening activities of this Com- 
mittee, Following recent international congresses, 
a considerable number of sub -committees has been 
formed, and a brief summary of the proceedings of 
each is presented. Amongst such sub-committees 
those dealing with coloured glass for signal purposes, 
traffic control signals, daylight illumination, colori- 
metry, lighting education, definitions and symbols, 
automobile headlights, factory and school lighting, 
street lighting and aviation lighting may be men- 
tioned. In five cases the British committee has 
assumed secretariat responsibility, which involves the 
collection of information from abroad. The work of 
the Illumination Section of the British Engineering 
Standards Association, which is closely allied to that 
of the National Illumination Committee, is also re- 
viewed. Technical committees dealing with nomen- 
clature and definitions, lighting ' fittings, street 
lighting, electric lamps and optical projection appara- 
tus are mentioned. Preparatory work in connexion 
with the International Illmnination Congress to be 
held in Great Britain in 1931 is actively proceeding. 
Judging from the developments summarised in this 
report, Britain should be able to present an impress- 
ive record of work done. 

The tenth Report of the Committee of the Institu- 
tion of Civil Engineers which is investigating the 
deterioration of structures in sea water has recently 
been published by H.M. Stationery Office (2s. net). 
It follows now familiar lines, recording the progress 
of the numerous test specimens exposed in various 
harbours of the world. Tests of iron and steel bars 
which have been corroded for five years at Plymouth 
showed that the interior of the metal was unaffected, 
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normal tensile tests being obtained after machining 
off the corroded surface. Heat-treated and polished 
bars of chromium steels were found after five years^ 
to be deeply pitted by sea-water, although the polish 
remained perfect between the pits. Similar bars 
were quite unaffected by exposure to air or fresh 
water for the same time. Of the numerous tests 
made to determine the protective effect of different 
paints, mention should be made of the high degree of 
protection given by a coat of white lead over tar, 
such plates being in perfect condition after 17 months 
at half- tide level. Of the experiments on wood a 
remarkable result is the very high concentration of 
arsenical compounds necessary to protect against 
Teredo. The addition of naphthalene to creosote 
appears to be of advantage. The behaviour of 
concrete is to be studied by means of a further series 
of test specimens. 

The first conversazione this year of the Royal 
Society will be held at the Society’s rooms on 
Wednesday, May 14, at 8.30 p.m. • 

De. J. BnoNTfi Gatenby, professor of zoology and 
comparative anatomy in Trinity College, Dublin, has 
been appointed Theresa Seessel Fellow of Yale Uni- 
versity and will work there at experimental cytology 
from Sept. 25 next until April 9, 1931. 

The Lord President of the Coxmcil has appointed 
Sir Ernest Rutherford, president of the Royal Society, 
to be chairman of the Advisory Council of the Depart- 
ment of Scientific and Industrial Research in suc- 
cession to Sir William McCormick as from Oct. 1 
next. Prof. V. H. Blackman will serve as chairman 
until October. 

Sir John Farmer, formerly professor of botany 
in the Imperial College of Science and Technology, 
London, and Prof. Edmund Beecher Wilson, Da Costa 
professor of zoology in Columbia University, New 
York, have been elected honorary fellows of the 
Royal Microscopical Society. 

The twentieth meeting of the Australasian Associa- 
tion for the Advancement of Science will be held 
in Brisbane during the week commencing May 28, 
under the presidency of Mr. E. C. Andrews, Govern- 
ment Geologist, Sydney. The local honorary secre- 
tary for the meeting is Dr. D. A. Herbert, the Univer- 
sity, Brisbane. 

The Linnean Gold Medal for 1930 of the Linnean 
Society of London has been awarded to Prof. J. P. 
Hill, professor of embryology, University College, 
London, and the Trail Award and Medal has been 
awarded to Dr. Kathleen Bever Blackburn, of the 
Botanical Department, Armstrong College, Newcastle- 
on-Tyne. The presentations will be made at the 
anniversary meeting to be held on May 24, 

“ National Baby Week ” is to be celebrated in 
Great Britain this year on July 1-7, and the National 
Baby Week Council (117 Piccadilly, W. 1) suggests 
that at conferences special attention should be given 
to (a) the need for a national maternity service scheme, 
(b) better provision of nursery schools, and (c) spread 
of knowledge of parentcraft. 
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The thirty -fifth general meeting of the German 
Bimseii Society (Deutsche Bunsen- Gesellschaft) for 
experimental johysical chemistry, the leading German 
society in this field, will be held at Heidelberg, for 
many years the scene of Bunsen’s work, on May 28- 
June 1. The pirincipal subject for discussion will be 
spectroscopy and formation of molecules. The names 
of those desirous of participating should be sent to 
the “ Ortsansschuss der Deiitscheii Bimsen-Gesell- 
schaft, Heidelberg, Ploeck 55 ”, with particulars of 
any accommodation required. 

OwHSTG to the prevalence of psittacosis or parrot 
fever in England, and Wales during the last two 
months, the Minister of Health has issued an Order 
prohibiting as from May 20 the importation of parrots 
into the country (Statutory Buies and Orders, 1930, 
No. 299, Covering Circular 1108. London: H.M, 
Stationery Office). ‘ Parrot ’ includes macaws, cocka- 
toos, love birds, lories, and others. The prohibition 
does not apply, under safeguards, to birds required 
for research, or consigned to the Zoological Society 
of London, 

Curtis's Botanical Magazine, the beginning of 
periodical illustrated botanical literature, first ap- 
peared in 1787, and has an unbroken record of con- 
tinuity. Beginning in 1827, each volume has been 
dedicated to an eminent botanist or horticulturist, 
and the Royal Horticultural Society, which now owns 
the magazine, is arranging to publish a commemora- 
tive volume with a short life-history of these jDersons, 
with their portraits. Of the portraits required, only 
seven now remain to be obtained, namely: Rev. John 
Clowes (1777-1846), Capt, Sir James Everard Home 
(1798-1853), George Curling Joad (died 1881), John 
Parkinson (died 1847), Sir Law(u)rence Peel (1799- 
1844), Mrs. Sherbourne, and Mrs. Wray. Any informa- 
tion regarding these portraits should be addressed to 
the Secretary, Royal Horticultural Society, Vincent 
Square, S.W.l. 

Faemebs’ and farm workers’ associations and 
clubs, chambers of agriculture and horticulture, 
students’ societies and other bodies interested in 
agriculture or market gardening, are invited to inspect 
the Rothamsted and Woburn Experimental Plots 
during the coming summer under the guidance of 
Mr. H. V. Garner and Capt. E. H. Gregory. At 
Rothamsted the soil is heavy, and the experiments 
deal with the manuring of arable crops, especially 
sugar beet, potatoes, mangolds, fodder mixtures, 
barley, oats, wheat, and meadow hay. At Woburn 
the soil is light, and the experiments there are con- 
cerned more particularly with the manuring of 
potatoes, sugar beet, malting barley, wheat, and the 
use of green manures. All communications and 
requests to visit the Stations should be addressed to 
the Secretary, Rothamsted Experimental Stations, 
Harpenden. 

The Ministry of Health has issued a ‘ scheme ’ 
providing for the payment of contributions by county 
and county borough councils to voluntary associa- 
tions which provide services for the welfare of blind 
persons ; an explanatory circular (No. 1086) accom- 
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panies it. The scheme has been made under Section 
102 (1) of the Local Government Act, 1929, and came 
into force on April 1 last. Without such assistance 
the lot of the blind would be a pitiable one. An 
article in the January-March issue of The World's 
Health (vol. 11, No. 1) points out that a large propor- 
tion of blindness is preventable and that an Inter- 
national Association for the Prevention of Blindness 
has been created, supported by twenty-eight countries, 
the League of Nations, the League of Red Cross 
Societies, and others. 

The Statistical Report of the Health of the Navy 
for the Year 1928 has been recently issued (London : 
H.M. Stationery Office, 5s. net). The returns for the 
total force, 90,820 strong, for 1928 show decreases in 
the incidence of disease as compared with the five 
years’ average and with 1927. The total number of 
cases of disease and injury was 40,505, equal to a 
ratio of 445*99 per 1000, a decrease of 26*64 in com- 
parison with the five years’ average and of 33*06 in 
relation to 1927. The strictest attention is paid, 
especially in foreign waters, to sterilisation of water 
and milk, as well as to the control of dangerous 
articles of diet, with the result that only seven cases 
of typhoid and paratyphoid fevers occurred. Venereal 
diseases, though showing some decrease compared 
with the five years’ average, number 6175 cases, a 
slight increase relative to 1927. Malaria, with 469 
cases, also shows a slight increase. 

A BioGBAPHY of Erasmus Darwin, author of 

Zoonomia ” (1794-96) and grandfather of Charles 
Darwin, has been written by Mr. Hesketh Pearson 
and will be published shortly by Messrs. J. M. Dent 
and Sons, Ltd. Mr. Pearson is a direct descendant 
of Darwin, and had access to his commonplace book 
and letters, as w^ell as to family documents and other 
unpublished material. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — An assist- 
ant lecturer in engineering at the Cardiff Technical 
College — The Principal, Technical College, Cardiff 
(May 17). A lecturer in mathematics and a foundry 
instructor at the Constantine Technical College, 
Middlesbrough — The Director of Education, Educa- 
tion Offices, Middlesbrough (May 19). A junior 
engineer under the Safety in Mines Research Board, 
for research on colliery wire ropes — The Dnder- 
Secretary for Mines, Establishment Branch, Mines 
Department, Dean Stanley Street, S.W.l (May 19). 
An assistant engineer and lecturer in the School of 
Civil Engineering of the Gordon Memorial College, 
Khartoum — The Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, 
S.W.l (May 20). An assistant lecturer in mathe- 
matics at the Belfast Municipal College of Technology 
— The Principal, Municipal College of Technology, 
Belfast (May 20). Lecturers in mathematics and 
metallurgy at the Sir J ohn Cass Technical Institute— 
The Principal, Sir John Cass Technical Institute, 
Jewry Street, E.C.3 (May 22). An assistant lecturer 
in metallurgy at the County Technical College, 
Wednesbury— The Director of Education, County 
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Education Offices, Stafford (May 24). Evening 
teachers for building construction, carpentry, and 
joinery at the B-ichmond Technical Institute — The 
Education Secretary, Hotham House, Heron Court, 
Richmond, Surrey (May 24), An engineering assist- 
ant in the City of Nottingham Water Department — 
The Town Clerk, Gruildhall, Nottingham (May 26). 
An assistant lecturer in the department of zoology 
and geology of University College, Southampton — 
The Registrar, University College, Southampton 
(May 26). An assistant lecturer in the department of 
metallurgy of the University College of Swansea — ^The 
Registrar, University College, Swansea (May 28). An 
assistant lecturer in political science at the London 


School of Economics and Political Science— The 
Secretary, London School of Economics, Houghton 
Street, Aldwych, W.C.2 (May 29). A professor of 
zoology in the University of Cape Town — The Secre- 
tary, Office of the High Commissioner for the Union 
of South Africa, Trafalgar Square, W.C.2 (Aug. 31). 
A lecturer in mathematics at the Diocesan Training 
College, Ripon — ^]\Iiss Eva Lett, 14 Ladbroke Square, 
W.ll. A civil engineering draughtsman under the 
South Staffordshire Waterworks Company — The 
Engineer-in-Chief, 26a Paradise Street, Birmingham. 
Temporary assistant chemists in the i\.dmiralty 
Chemist’s Department, Portsmouth — The Admiralty 
Chemist, H.M. Dockyard, Portsmouth. 


Our Astronomical Column. 


New Comet, 1930 d. — ^A new comet of the tenth 
magnitude vras found by Prof. Schwassmann and 
Dr. Wachmann at Bergedorf early on May 2 ; it is 
the fourth comet that they have jointly discovered ; 
it makes the fifth observed comet to pass perihelion 
in 1930. The following positions for 1930-0 have 
been telegraphed by the I.A.U. Bureau, Copenhagen : 

Date. Il.A. N. DecL Observers. Place. 

d h m h ra H o / // 

May 2 0 38-2 U.T. 16 1 40 35 57 Schwassmann Bergedorf 

and Wach- 
mann 

2 22 0-3 16 3 59-13 36 6 29 Struve Neiibabels- 

berg 

3 21 39-3 16 6 46-00 36 17 35 Vinterhansen Copen- 

and Mbller hagen 

The roughly estimated position for the evening of 
May 10 is R.A. 16^ 28“^, N. Deck 37° 42', about 2f ° 
S.W. of 7} Herculis. 

The Total Solar Eclipse of April 28 in California. — 
Extensive preparations were made by the Californian 
astronomers to utilise the brief totality of this eclipse 
to the utmost. The eclipse afforded especial oppor- 
tunity for observations of the flash spectrum ; it was 
also hoped to obtain some photographs of the inner 
corona. Observers in aeroplanes were to try to photo- 
graph the moon’s shadow on the ground. No astro- 
nomical reports are yet to hand, but from the telegrams 
in the daily papers it appears that the weather was 
clear. It will be remembered that the predecessor of 
this eclipse in 1912 was just total in Portugal, and 
narrowly annular near Paris. In 1858 it was almost 
total in England. 

The Lowell Planet. — The Flagstaff orbit for this 
planet, with eccentricity 9/10 and period 3200 years, 
is still very uncertain. Prof. Banachiewicz and Dr. 
C. Smiley have calculated parabolic orbits on the 
hypotheses (1) that the motion is inward, which gives 
perihelion in 1958, (2) that it is outward, which gives | 
perihelion in August 1902. Ephemerides on the two 
hypotheses are given in A.U.I. Giro. No. 274 for the 
last three years. Even in November 1927 the two 
orbits give positions differing by 8' only, so that a 
longer arc than that of two months is required for a 
trustworthy result. The nod© is now known to be 
within 1' of 109° 22' ; the inclination is within half a 
degree of 17° 10' ; it is noteworthy that these two 
elements were predicted nearly correctly by Prof. 
W. H. Pickering in his 1919 forecast, which also gave 
the present longitude correct within 5°. He gave 
node 100°, inclination 15°, with estimated xmcertainty 
5° in each. The present distance from the sun does 
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not differ from 41 by more than a unit, but it is 
doubtful whether it is increasing or diminishing ; 
increase is more probable. Several orbits are given 
by E. C. Bower and F. L. Whipple in Lick Btilletin, 
No. 421 ; four ellipses are given with periods 229 yr,, 
390 yr., 264 yr., 264 yr. ; also two parabolic orbits. 
Prof. W. H. Pickering states in a letter that he has 
found a period of 210 yr. Unless images should b© 
found on old plates, no decision on the eccentricity or 
period is possible until a longer arc is available. 

Harvard Announcement Gardli^o. 123 states that Mr. 
Henroteau and Miss Burland have discovered an 
object on plates taken at Ottawa in 1924 that appears 
to be trans -Neptunian ; it cannot be the Lowell 
object, being too far north ,* the following positions 
are given, referred to the equinox of 1875-0 : 

1924 Feb. 7-666 G.M.T. B.A. 6^ 36m 55« N. Bed. 23’ 42-4' 
24-556 Position not given 

29-560 6 35 40 23 39-3 

The magnitude is not given. 

From these figures Dr. A. C. D. Crommelin derives 
the following circular elements referred to equinox of 
1924: Distance, 39-82 ; period, 251 -3 years ; node, 
280° 29-4' ; inclination, 49° 7'. In the Lowell planet 
the circular hypothesis gave a good approximation to 
the distance, so it may do so here also. 

New Constellation Boundaries.- — At the Leyden' 
meeting of the International Astronomical Union in 
1928, Commission III. was requested to prepare maps 
of the constellations, simplifying the constellation 
boundaries. M. E. Delporte, with a committee to 
assist him, imdertook this task, and the resulting star 
atlas has just been published by the Cambridge Uni- 
versity Press. The rule has been followed that the 
boundaries should be formed by lines parallel or per- 
pendicular to the equator of 1875. The objection was 
raised at Leyden that the constellations have already 
lasted for thousands of years, and may last for a long 
time in the future, in which case the boundaries will 
become much inclined to the equator. The ecliptic 
would have been a more stable direction. However, 
on the basis that was adopted the work has been very 
well done, and the maps giving the new boundaries 
show also the stars down to magnitude 6 inclusive. 
The boundaries have been laid down on the principle 
that variable stars should be kept in the same con- 
stellations as before, and that there should be as little 
disturbance as possible of stars that bear constellation 
letters or numbers. The boundary between Pisces 
and Aquarius is so laid down that it will be about 
6|- centuries before the equinox enters the latter 
constellation. 
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Research Items. 


The Nisenan. — Mr. A. L. Kroeber publishes in 
vol. 24, No. 4, of the University of California Publica- 
tions in Archaeology and Ethnology , a study of a section 
of the Nisenan or Southern Maidu. Those with whom 
he deals are the valley people, who differ from those 
of the hills, though the two groups are sometimes 
classed together, on the ground of their unity of 
speech. In fact, Nisenan is not a specific tribal name, 
but is used in default of a native ethnic name. The 
Nisenan, now practically extinct, lived near Sacra- 
mento on the American and Feather Rivers. From 
the geographical and topographical information ob- 
tained, it was clear that native communications 
prevailingly followed the large streams, and therefore 
the ethnic outlook was directed towards the north and 
north-west within the Great Valley. The San J oaquin 
portion of the Valley was foreign. It seems that 
the groups tended to segregate themselves according 
to physiographic areas. Their dwellings were earth- 
covered, but at the mouth of Feather River they were 
tule-covered. They used as boats balsas made of tule 
and an approach to the canoe in the form of a log 
raft. Clothing comprised bark or tule aprons and 
duck feather blankets for the women, round shawls 
of tule for the men, and occasionally moccasins of 
buckskin. Their weapons were the bow with arrow 
points of obsidian, a spear of willow, used only in war, 
and a sling. The chief was selected when he was 
young, and succession was usually from father to son. 
Marriage within the village was not forbidden. Those 
who died of disease were cremated ; but those killed 
in war were buried, as were also small children. A 
bear skin and ornaments were put on a dead person 
so that he should not trouble his living kin. The 
Kuksu cult or religious organisation comprised two 
societies with separate initiations. One was confined 
to men, the other took in a limited number of men 
and women. The dances were held in the summer 
in the dance house. The members of the te’me^ya 
ceremony or society wore a white ornament in the 
septum of the nose, which was bored for the 
purpose. 

Acquired Characters. — The possibility that acquired 
characters may be inherited pushes itself more and 
more into the foregroimd, and Dr. M. F. Guyer’s 
address to the Section of Zoological Sciences at the 
American Association for the Advancement of Science, 
on the last day of 1929, was a plea for further con- 
sideration of a theory which, twenty years ago, 
was regarded as discredited (Science, p. 169, Feb. 
1930). He reviews some of the results of recent 
genetic studies by Muller, Metcalf, Goldschmidt, anH 
others, and is led to ask whether the gene itself, or 
that larger vital unit of y^hich it is a part, is really the 
fixed unvarying thing it is tacitly regarded to be. 
Genes must be nourished like other living things, 
since they multiply and grow and apparently display 
the other characteristics of living matter. They must 
therefore be open to the vicissitudes which beset other 
living substance. Once it is conceded that the con- 
stitution of the gene may wax and wane, then the 
way is open to the conception of how this may be 
induced through nutritive, toxic, or functional means. ' 
An acquired character might become an inherited 
character by some sort of germinal fixation that 
establishes it as part of the more habitual expression 
of the germ-plasm. The plasticity of the organism, 
to which these adaptations are attributed, must itself 
have genic significance, for the fact remains that the 
organism has the inherent capacity for acquiring the 
somatic modification. 
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Adelginae (Phylloxeridas) of North America. — In 
the Stanford University Publications, Biological 
Sciences, vol. 6, No. 1, Dr. P. N. Annand has a useful 
contribution towards a monograph of the American 
species of the group formerly knowm as the Cher- 
mesin^ and now, owing to changes of synonymy, 
termed the Adelginse. In this work he describes 
and figures all the known American species, and gives 
a useful review of our knowledge of the biology of 
this exceedingly difficult subfamily of the aphides. 
Few groups of insects have so complex a life-cycle, or 
so great a range of polymorphism as is exhibited by 
the Adelginse, while their importance, as pests of 
Conifers, renders it necessary that their economy 
should be adequately understood. Their primary 
host, so far as is known, is the spruce, while the 
intermediate hosts include such genera as Larix, 
Pinus, Abies, Pseudosuga, or Tsuga, as the case may 
be. Some species, however, are confined to the 
primary host, and others to the intermediate host 
without migration between the two. For the most 
part, however, migration takes place and this fact 
has an important bearing upon control measures. 
What is known of the life-cycle of these insects is 
due to the labours of a number of European investiga- 
tors of several nationalities. A general summary 
of their work is provided and the terminology of 
Marchal is adopted in the systematic accounts of the 
American species. The latter form the greater part 
of the memoir and are drawn up with evident care 
and exactness. Dr. Annand’s work brings together 
the essentials of what is known concerning these 
insects and should provide a stimulus to a better 
knowledge of the American species. 

Buttress Roots. — ^Mr.* T. Fetch has an interesting 
note on this characteristic occurrence in the tropical 
forest in the Annals of the Royal Botanic Gardens, 
Peradeniya, vol. 11, part 3, January 1930; this is 
illustrated by some excellent photographs, which are, 
however, incompletely labelled for identification, 
whilst a text figure referred to in the paper frequently 
seems to be missing entirely. Buttress roots have 
usually been explained along teleological lines as 
supports to massive crowns, or as determined in 
position by prevalent winds. Mr. Fetch’s examina- 
tion of their distribution does not confirm these 
theories, nor does he find them confined to the trees 
of the tropical rain forest. He points out the value, 
for observations and experiments upon this problem, 
of a tree like Poinciana regia, which sho-ws wide 
differences as to the occurrence and distribution of 
such buttresses. He points out that in this species 
they may be found in young trees two to three years 
old, growing in quite sheltered positions; incident- 
ally, he notes their occurrence in a seedling from a 
parent tree which was quite free from buttresses. He 
suggests as a working hypothesis that the presence 
of buttress roots is associated with a deficient tap root 
and that their formation is due to the restriction of 
the food and water currents to limited narrow regions 
of the stem continuous with the lateral roots. Mr. 
Fetch also describes very interesting plank buttresses 
where the lateral stems join the main trunk, well 
above the ground, in some trees of Ganarium commune; 
this occurrence, less commonly noted than the typical 
buttress roots, is illustrated by a very striking photo- 
graph. 

Wankie Coalfield and its Fossil Flora, — Bulletin No. 
15 of the Geological Survey of Southern Rhodesia is 
of particular interest in view of the discussion now 
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proceeding as to the age of the late Palaeozoic glacia- 
tion of Gondwanaiand. Mr. B, Lightfoot describes 
the geology of the central part of the Wankie Coal- 
field. The Karroo succession ranges from the Lower 
Wankie sandstones to the Batoka basalts, the former 
resting on a floor of Archaean gneisses. No inter- 
vening representative of the Dwyka conglomerate has 
been found in any of the exposures, but as this horizon 
elsewhere is older than the Wankie sandstones, the 
age of the latter is of critical importance. Dr, J. 
Walton has already announced in Nature (Oct. 19, 
1929, p. 614) the significant discovery in the Upper 
Wankie sandstones of several species and genera of 
plants which are characteristic of the European type 
of Upper Palaeozoic flora. No such assemblage has 
hitherto been found in association with Glossopteris. 
Dr. Walton describes this mixed flora in a beautifully 
illustrated contribution to the Bulletin, and concludes 
that the evidence favours a Lower Permian or greater 
age for the Upper Wankie sandstones. The South 
African glaciation is therefore early Lower Permian 
or late Carboniferous. 

French Floods of 1930 . — The disastrous floods in the 
Midi of France early in March this year are described 
by M. L. Fournier in an illustrated article in La Nature 
for April 1 . It is clear that the amount of rainfall, 
though heavy, was not alone responsible. Thus at 
Clermont-Ferrand the falls in January and February 
were 40 mm. and 30 mm. compared with the mean 
average of 35 mm. and 32 mm. At Nimes the figures 
for the two months were 167 mm. and 108 mm. against 
a normal fall of 47 mm. and 45 mm. At Montpellier 
and Perpignan the excess was comparably as great. 
But this excess of rainfall would not alone have caused 
floods of such magnitude had it not melted consider- 
able winter snowfall and so enormously increased the 
deluge of water. Furthermore, the rivers flowing to 
the west, the Aveyron and the Tarn, with their tribu- 
taries, flow in deep ravines which of course prevent 
the flood waters spreading and increase their dis- 
astrous effect. The deforestation of the Cevennes and 
adjoining regions had much to do with the violence of 
the floods, in allowing the water to sweep over the 
surface instead of soaking into the soil held in place 
by matted roots. Much of the destruction of buildings 
and bridges was certainly due to tree trunks swept 
against them, but these were isolated trees that were 
of no help in diverting the quick drainage of the hill- 
sides. 

Electron Diffraction Rings. — Some remarkably fine 
photographs of electron diffractioxi rings have been 
published by H. Mark and R. Wierl in the Zeitschrift 
fur Physik for Mar. 18, They were obtained by pass- 
ing electrons with velocities equivalent to between 
30 and 50 kilovolts through sheets of aluminium, 
silver and gold about 10 ~^ cm. in thickness, and are 
mostly analogous to the rings obtained in the powder 
method of X-ray analysis. The extreme sharpness 
of the rings is largely due to the fact that the time of 
exposure of the recording film has now been reduced 
to a fraction of a second, during which there is little 
chance for conditions to change within the apparatus. 
The importance of this work lies partly in the informa- 
tion that it gives concerning the law of scattering of 
electrons by atoms, and partly in the fact that it is a 
step in the development of a new technique for the 
examination of thin films. 

Flow of Underground Water. — In a paper entitled 
the “ Exponential Law of Subsoil Flow read by 
Dr. N. K. Bose before the Punjab Engineering Con- 
gress, 1930, an interesting light is thrown on the 
diflicult subject of the flow of xmder ground water. 
From observations upon a series of wells, from one 
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of which water was pumped, Dr. Bose shows that the 
ratio of any incremexits in the rise of the water-level 
varies as the times of these rises, thus : 

if Bq =tlie depression below rest-level at time 

“ fi 3f 99 G 

“ ""^{^1 "^ 0 ) 

The observations on several wells were carried out 
during a period of 8 days and appeared to confirm 
this relationship. It is analogous to Slichter’s re- 
lationship where, in the above, X is a fxmction of the 
yield and dimensions of the well. Rewriting the above 
in the form 

the author proceeds to correlate this exponential re- 
lationship with the similar laws of velocity flow 
(Stockes’s equation) of viscous fluids. 

Anode Spots, — In addition to the well-known 
striations of the electric discharge in gases, another 
periodic structure occasionally appears in the form 
of a highly symmetrical arrangement of bright spots 
on the anode. One investigation of the conditions 
under which these appear was reported by O. S. 
Duffendach and C. H. Thomas in the first January 
number of the Physical Review, and a second paper 
on the same subject has been published recently by 
J. Oishi and K. Yosiaka in the Proceedings of the 
Physico -Mathematical Society of Japan (vol. 12, 
No. 1 , January 1930). Cases have been recorded in 
which upward of seventy spots have formed on an 
anode a few square centimetres in area. Occasionally 
the rings of spots rotate, presmnably under the action 
of the magnetic field of the current passing through 
the discharge tube, but neighbouring rings of spots 
may move in opposite senses. Spots have been found 
in hydrogen, carbon monoxide, nitrogen, and some 
other gases, but not in pure oxygen, argon, or neon. 
The explanation of the origin of the spots is as yet 
incomplete ,* Prof. Duflendach and Mr. Thomas have 
adduced considerable evidence which tends to show 
that they are formed by gas being evolved from the 
material of the anode, and have made on this basis 
a study of some of the processes of evolution and 
absorption of gas in the discharge. The Japanese 
investigators, however, from their work with hydro- 
gen, question if this view is correct. The regular 
array of spots is strongly reminiscent of a diffraction 
pattern. 

A New Lateral Extenso meter. — Few subjects, if any, 
have received more experimental attention from 
engineers than the measurement of Young’s modulus, 
jE^, over a very wide range of conditions, and many 
extensometers such as those of Ewing and Marten 
are in common use. On the other hand, apparatus 
for determining Poisson’s ratio, rj, are relatively few. 
Among those who have devised such instruments is 
Prof. E. G. Coker, who in Engineering for April 11 
describes a new form of the lateral extensometer 
designed some years ago by Dr. Scoble and himself. 
An essential feature of such delicate instruments for 
measuring small displacements is that the forces pro- 
duced in it should be minute, and this is obtained by 
the chief control being exerted by a light spring. In 
general the instrument consists of a horseshoe frame 
carrying between its jaws two pointed spindles, one 
of which is provided with a micrometer screw, while 
the other presses against the short arm of a bell 
crank lever, the longer arm of which is connected to a 
small mirror which can rotate through a small angle. 
The movement of the mirror will be proportional to the 
contraction of the specimen. The horseshoe frame is 
mounted on a compound slide rest which in turn is 
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pivoted to a block which can be moved np and down 
a vertical pillar fixed in the base of the monnting. 
One illustration shows the extensometer in use on a 
rod under tension, the reflected spot of light from the 
mirror being recorded autographically on a vertical 
revolving cylinder. 

Oxidation of Benzene. — x4n investigation of the 
kinetics of the oxidation of gaseous benzene is reported 
by C. N. Hinshelwood and R. Fort in the April 
number of the Proceedings of the Royal Society, It 
has been found that the reaction is predominately 
homogeneous. A first stage which occurs without 
change in pressure is followed by further oxidation 
of the initial products by a mechanism not unlilie 
that of the oxidation of ethylene and acetylene, 
probably first to glyoxal, formaldehyde, and formic 
acid, and finally to steam, carbon monoxide, and a 
little carbon dioxide. It appears that the reaction is 
of the chain type, and from the greater sensitivity of 
the rate of reaction to benzene concentration than to 
oxygen concentration, that the chains are propagated 
more readily when the initial oxygenated product 
encounters another molecule of hydrocarbon than 
when it is oxidised further by oxygen. 

Vapour Pressure of Solutions. — ^A modified form of 
wet-bulb hygrometer suitable for the measurement 
of vapour pressures has been described by Prof. A. V. 
Hill in the April number of the Proceedings of the 
Royal Society. A symmetrically constructed thermo- 
pile is set up in a test-tube, in which the vapour 
pressure is maintained practically constant by the 
presence of a suitable solution supported on filter 
paper. Two other strips of filter paper are moistened 
with the two solutions to be compared, and are laid 
one on each face of the thermopile, when a difference 
in temperature is set up on account of the different 
rates of condensation which is proportional to the 
difference between the vapour pressures of the 
solutions on the two faces. The constant of the instru- 
ment is found by calibration with known solutions. 
It takes rather more than half an hour to obtain a 
reading, and the error of a single observation is of 
the order of 1|- per cent of the difference read. This 
method for measuring vapour pressures has the great 
advantage that it requires very small quantities of 
the solutions, whilst it has a wide range, it being 
possible to measure, on one hand the difference in 
vapour pressure between 0*1 M. sodium chloride 
and 0*2 M. cane sugar, or, on the other, the difference 
between 5 M. sodium chloride and water, the latter 
difference being of the order of 500 times the former. 

Dielectric Constants of Water and Hydrogen Per- 
oxide. — Measurements of the dielectric constant of 
water at various temperatures, made by Cuthbertson 
and Maas, are given in the February number of the 
Journal of the American Chemical Society. The tem- 
perature range used was 0°-75°. The results of 
previous observers are divergent, and little attention 
has been paid to the measurement of the temperature 
coefficient over a wide range. The values at 0°, 15°, 
25°, 50°, and 75° 0. were found to be 84*4, 78-5, 75*4, 
69, and 62 *9, respectively. From 25° to 75° the rela- 
tion to temperature is approximately linear ; at 
lower temperatures the numerical value of the 
coefficient is greater. The authors point out that the 
value at room temperature, 18°, namely 77*0, is 
appreciably lower than the mean of the values found 
by other observers, namely, 81-05, whilst their values 
for non-conducting liquids found with the same 
apparatus agree well with the accepted values. They 
also note that the Debye equation for polarisability 
has no significance for a liquid such as water, in which 
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the tendency to association probably varies with the 
temperature. A second paper by the same authors 
deals with hydrogen peroxide, the dielectric constants 
of which and its aqueous solutions were measured. A 
maximum occurs at 35 per cent of hydrogen peroxide. 
The value for pure hydrogen peroxide is 89*2 at 0°. 
The specific conductivity was less than 2 x 10"*^, 
indicating only very slight dissociation. 

Active Nitrogen. — The March number of the J ournal 
of the Chemical Society contains a further paper by 
E. J. B. Willey on active nitrogen, in which the decay 
of the afterglow has been especially studied. 
Previous work indicated that the ternary reaction 
2N +N 2 =2^2 4- glow would provide an explanation 
of the negative temperature coefficient of the decay, 
but further work showed that the process was to be 
represented as 2]!Sr 2 N 2 = SNg and that the luminosity 

and chemical activity are closely related, and not 
independent as formerly suggested. Other workers 
have found that the spectrum of the afterglow is 
independent of the nature of the impurities which 
must be present to cause nitrogen to develop its glow 
when sparked, and the view has gained ground that 
these ‘ photogens as they are called, poison the 
walls of the vessel and prevent recombination of 
atoms thereon. If this theory is correct, a quantita- 
tive relation will exist between the decay mechanism 
and the purity of the nitrogen, and this was investi- 
gated experimentally, the glow being measured by 
means of a photo-cell. The afterglow was found to 
be probably partly homogeneous and partly hetero- 
geneous, according to experimental conditions. Unless 
the walls of the vessel are poisoned by foreign gases, 
the recombination process is non-luminous and 
occurs as a surface reaction. As the concentration of 
impurity rises, the wall reaction diminishes and the 
homogeneous decay increases. The afterglow prob- 
ably originates in a reaction N - 1 - 1 ^ 2 ^ + ISTg = 

2]Sr2( 4- afterglow), being a metastable 2*3 volt 
atom which is the chemically active species the energy 
of which has been measui*ed earlier. No changes are 
to be seen in the order of decay as it proceeds, neither 
do the spectral characteristics of .the glow between 
5900 A. and 4000 A. appear to alter. 

New Developments in Technical Electrolytic Pro- 
cesses. — A lecture given by Prof. Billiter to the Society 
of Austrian Chemists forms the subject of a lengthy 
article in the Chemiker-Zeitung for Mar. 12. Tribute 
is paid to the excellent work which has been done in 
this field by Americans. Whereas it was generally 
supposed twenty years ago that electrolytic methods 
would gradually be replaced by thermo-electric pro- 
cesses, it is now realised that electrolysis is destined 
to play a leading part in technical operations in the 
future. Amongst the processes which are carried out 
in aqueous solutions the following are described : 
the refinement of copper, the extraction of zinc, the 
electrolysis of water, and the preparation of hydrogen 
peroxide. The increased demand for pure water 
which is needed for electrolytic operations and for 
filling accumulator cells, has led to the development 
of methods of purifying water by elec tro-osmcfeis, 
which yields a purer product than distillation. Im- 
portant progress has also been made in the use of 
molten electrolytes, particularly fluorides, by means 
of which the technical production of beryllium has 
become possible and improvements have also been 
made in the extraction of sodium and aluminium. 
Sodium can now be obtained from the molten chloride, 
and aluminium is refined by the electrolysis of molten 
fluoride to a higher degree of purity than was possible 
in the older process. The use of molten fluorides in 
electrolysis is rapidly becoming more common. 
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The Future of British Agriculture. 


ANY people to-day are searching for remedies 
jxl. fQj. depression that hangs so heavily over 
agriculture^ particularly in Great Britain. In a 
recent paper before the Surveyors’ Institution, Mr. 
T. Wibberley makes his contribution to the prob- 
lem, and envisages a future for British agriculture 
when it will rest, even more than to-day, on livestock. 
This will be achieved, in his opinion, not by the 
further extension of grassland, but rather by using 
arable land, to a much greater extent than at present, 
for the production of food for livestock, by the 
growth of forage crops, either for grazing, or for cutting 
for hay or silage, or for harvesting as mixed grain, 
and by keeping the land more continuously cropped. 

Livestock certainly holds out more promise than 
most other branches of farming. Sir William Haldane 
has forecast a reasonably bright future for beef- 
production at home, provided it be of good quality 
and that there are no great developments elsewhere, 
as yet unforeseen. The stock population of Great 
Britain has lately decreased all round, and, if our beef 
has to face competition from chilled imports of high 
quality, our mutton is free from similar competition 
because of transport costs ; our pork is at present 
protected by the import embargo, and there is abund- 
ant room for greater bacon production if we could 
but compete successfully with the Danish article. In 
addition, we still have a sheltered market for milk, a 
market capable of considerable expansion by educat- 
ing the public to the value of milk for children : the 
poultry industry also is developing. 

As against this, grain can be produced so much 
more cheaply in other parts of the world that it can 
be transported for thousands of miles and still com- 
pete successfully with the home-grown product. It 
would appear imsormd to base the future of our agri- 
culture on the production of imeconomic crops. At 
the same time, it is difficult to picture a farming 
system without grain, and even where it is unecono- 
mical to sell, the farmer can feed more of his own 
grain to stock. In successful farming systems in 
Great Britain or in Denmark at the present time, 
nearly half the arable area is still devoted to grain ; 
indeed, Denmai’k recovered from the depression at ‘the 
end of last century without appreciably altering the 
proportion of arable area devoted to grain. Since 
the period 1889-93 this proportion has been consist- 
ently 2 or 3 per cent below that of England, but 
about 14 per cent greater than that of Scotland, 
where more use is made of temporary leys. Grain 
crops are needed for the production of straw, required 
by the animals on the farm. Arable land cannot yet 
be farmed successfully without farmyard manure, 
whether it be made naturally or by chemical means. 

The proportions of arable land devoted to different 
crops in the various periods from 1889 to 1927 is as 
follows : 



1889-93. 

1899-1903. * 

1909-13. 

1923-27. 

England. 

Scotland. 

Denmark. 

England. 

Scotland. 

Denmark. 

England. 

Scotland. 

Denmark. 

England. 

Scotland. 

Denmark. 

Com crops 
Roots 

} Green crops 
i Faliow 

52 36 49 
17 17 5 

27 46 39 

4 .. ■',7 

1 

: 50 36 49 
17 17 9 

30 47 36 

3 .. 6 

52 36 46 
18 18 14 
' 27 46 35 

3 .. 6 

51 35 49 
! 17 17 18 
28 48 31 
' 4 .. 2 


* Eoots ’ includes potatoes. 

‘ Green crops * includes temporary grass, lucerne, mustard, etc. 


Denmark emerged from her agricultural crisis by 
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increasing the root break and the livestock population, 
although, even now, the proportion of arable area 
mider roots is only slightly greater than in Great 
Britain, and much below what it is in particular 
districts, such as East Lothian and the Holland 
division of Lincolnshire. Mr. Wibberley suggests a 
similar change now for British agriculture, except 
i that the increased production of stock food should he 
in the form of various forage crops rather than roots. 

There seems little doubt that forage crops are 
cheaper to produce than roots, and this economic 
problem reacts on the agricultural situation in a way 
that is frequently overlooked. The labour situation, 
at least in the southern parts of Great Britain, is 
neither sound nor stable, and no farming system can 
be sound if it rests on an unsound foundation. 
The farmer, under present conditions, cannot face a 
higher total wage bill ; but it is equally impossible 
to retain the best men amongst the agricultural 
labourers at present wages, despite all efforts at rural 
education, particularly if and when an industrial 
revival occurs. The future will probably see fewer 
workers, and, unless agriculture is content to struggle 
along with inferior labour, these will be more highly 
paid and will produce more, many aspiring, possibly, 
to eventual independence. Labour considerations 
alone indicate developments of agriculture in three 
directions : 

(1) A more extensive mechanised farming, demand- 

ing, of course, large fields and open coimtry. 

(2) More stock-keeping, affording scope for good 

well-paid men. 

(3) Smaller holdings worked by families setting a 

high value on independence, and recruited 
from the rising generation of keen young men, 
such as those sons of rural workers turned 
out in increasing numbers by farm institutes. 

Mr. Wibberley is not hopeful of intensive grassland 
management. However, if only the existing grassland 
in Great Britain were better managed, our stock- 
carrying capacity would be greatly increased ; but 
this would accentuate the problem of providing 
sufficient food to last the winter. 

The extent to which arable land should be further 
utilised for animal food production is difficult to 
decide. Each district or even farm must be con- 
sidered separately. The weather is liable to upset a 
complex forage-cropping system ; soils in drier 
districts may dry out ; weeds may get out of control, 
specially if the next crop is sown on the unploughed 
stubble of the old ; particular farms — or farmers — ^may 
not be suited to tractor work, and certain soils would 
prove unsuitable for continuous cropping. The crops 
grown would also differ : in those parts where high 
yields are obtainable, and labour is efficient, roots can 
hold their own. At very least, better advantage 
could be taken of the full growing season, and an end 
should be made of such practices as leaving a winter 
oat stubbie untouched until the winter, and bare of 
crop from August to March or April. 

The future of British agriculture seems to demand 
a closer relationship between the grassland, well 
managed, and the arable; a better demand for the 
produce, particularly that raised under sheltered con- 
ditions ; a better marketing organisation, more educa- 
tion, and the reduction of losses which may at present 
be preventible or non-preventibie. One feels on safe 
ground in believing that the future of agriculture in 
any district will continue to be largely influenced by 
local conditions, economic, geographic, and climatic, 
and in accepting the Prime Minister’s phrase, the 
I inevitability of gradualness H. G. Millbb. 
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The Physical Reality of ‘Side-bands.’ 

By F. M. Colebeook:, Wireless Division, National Physical Laboratory. 


variation of the amplitude of a continuous 
electric wave in a periodic manner is commonly 
understood as being equivalent to adding waves of 
certain defined frequencies to the original wave train. 
The mathematical formulation underlying this inter- 
pretation has not been questioned, but Sir Ambrose 
Fleming, an eminent authority on wireless com- 
munication, has recently voiced, in the columns of 
Natcteb, a doubt that many others may have shared 
as to the physical reality of the added radio -fre- 
quencies attributed to the process of modulation. 

It is necessary to consider what is meant by the 
words ‘ physical reality ’ in this connexion. It will 
probably be generally agreed that no more than the 
purely pragmatic criterion is involved. If an ampli- 
tude modulated continuous wave is found to behave 
in every respect as if it consisted of waves of the 
original frequency associated with waves of the hypo- 
thecated side frequencies, then the latter can be said 
to exist physically in the only sense in which the 
phrase has any useful meaning. 

From the purely practical point of view of wireless 
communication, the criterion can be still further 
limited to those characteristics which are actually 
involved in the processes of transmission and reception. 

Prof. Fortescue ^ and Mr. Rateliffe ^ have pointed 
out in the course of correspondence on this subject 
that there is experimental evidence for the physical 
reality of side-bands in the above sense. The follow- 
ing experiments are thought to give clear and decisive 
evidence to the same effect. 

A valve -maintained oscillator was adjusted to a 
frequency of 40,100 cycles per second. In the field 
of this oscillator a receiving circuit was set up, con- 
sisting of an inductance and a tuning condenser. A 
valve -voltmeter was connected across the terminals 
of the latter, and the ordinary tuning curve of the 
receiving circuit was recorded. It was found to be 
a single-peaked resonance curve of the ordinary type. 
The oscillator was then modulated at 4010 cycles per 
second by means of the e.m.f. induced in a suitably 
tuned circuit coupled to an audio frequency oscillator 
set at the above frequency. The tuning curve of the j 
receiving circuit was again recorded. It is shown in 
Fig. 1. The timing capacities of the side peaks corre- 
spond very approximately to the frequencies 40,100 




4-4010 and 40,100 -4010 cycles per second. This 
demonstrates that the modulated continuous wave 
behaves as if it had wave components which pro- 
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Fig. 2. — Curves 1, 2, 3 : calculated resonance curves corresponding to 
carrier and side frequencies, assuming equal e.m.f .’s for each. Curve 
4: calculated variation of the modulation frequency output with 
tuning capacity. Carrier frequency, 80,000 cycies/sec. ; modulation 
frequency, 8000 cycles/sec. 

duce resonance in a circuit tuned to the above sum 
and difference frequencies. 

The next step was to in- 
vestigate analytically and ex- 
perimentally the result of rec- 
tifying the potential difference 
across the tuning condenser pro- 
duced by the modulated field. 
It is well known that the recti- 
fied current will contain a com- 
ponent of modulation frequency . 
The case was analysed in general 
terms for square law rectifica- 
tion and a formula was derived 
expressing the variation of the 
intensity of the modulation 
frequency component as a 
function of the tuning capacity. 
As a numeidcal example the 
following values were assumed : 

X =3768 metres 

(w =27r X frequency =51 x 0®), 
Modulation frequency = 7960 
(i.e, 2 t xmod. freq. =5 x 10^), 
Receiving circuit inductance = 4 millihenries. 
Receiving circuit resistance =40 ohms. 

This case is illustrated in Fig. 2. It will be ob- 
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served that there are three distinct tuning maxima 
corresponding very approximately (though not quite 
exactly) to the tuning capacities for resonance of the 
sum and difference frequencies. Further, of the two 
side maxima, that corresponding to the smaller 
tuning capacity is taller and narrower than the other. 
An important point is that the shape of this curve is 
independent of the modulation depth (that is, the 
relative magnitude of the amplitude change due to 
the modulation). The ordinates, however, are pro- 
portional to the modulation depth. 

For the experimental investigation a rectifying 
valve was connected across the 
tuning condenser, and the in- 
tensity of the modulation fre- 
quency component of the 
anode - circuit current was 
measured by means of the 
same valve - voltmeter as was 
used in the radio frequency 
experiment. Care was taken 
that the received voltage ap- 
plied to the rectifier was small 
enough to result in square law 
rectification, and also that the 
recorded output voltage con- 
tained no appreciable radio 
frequency components (these 
being filtered out by the action 
of an audio frequency trans- 
former). The result is shown 
in Fig. 3. The circuit constants 
and frequencies were different 
from those considered in the 
analytical case, and the re- 
spective curves are not there- 
fore in quantitative agree- 
ment. The principal features of the analytical de- 
ductions are, however, fully confirmed, there being 
three distinct tuning maxima with similar relative 
heights and breadths. (It will be noted that the 
radio frequency differs slightly — J per cent, in fact — 
from that in Fig. 1, but this is immaterial. In each 
ease the audio frequency was set to exactly one -tenth 
of the radio frequency, to avoid interference between 
the latter and the tenth harmonic of the former). 

The above analysis was based on the usual repre- 
sentation of the modulated wave as the sum of a 
carrier frequency and the two sum and difterence 
frequency wave trains. The experimental confirma- 
tion, therefore, shows that these side frequencies exist 
physically in an actual modulated wave train in the 
sense in which that phrase has been defined above. 


It should be pointed out that if in another actual 
case the three peaks are not observed, it will not be 
a logical deduction that the side frequencies do not 
exist. The matter is quite comparable with spectrum 
analysis in optics. There is a limit to the resolving 
power obtainable with a spectroscope or grating. 
Similarly there is a limit to the resolving power ob- 
tainable in a tuned receiving circuit. For example, 
with carrier and modulation freciuencies of a million 
and a himdred cycles per second respectively, there 
would almost certainly be one peak only in the tuning 
curve, unless by some means, such as the use of retro- 


action in the valve rectifier, the receiving circuit 
resistance were reduced to very much less than its 
normal value. Thus the separate peaks may not be 
observable under medium wave broadcasting condi- 
tions. It was found, however, that three peaks were 
observable in another set of measurements made at 
frequencies comparable with those involved in long 
wave broadcasting. 

Full details of the theoretical and experimental 
work described above are given in a paper entitled 
“ The Kectification of a Modulated Continuous 
Wave ” which will shortly be published in Experi- 
mental Wireless, 

1 Nature, Feb. 8, 1930. 

“ Nature, Feb. 22, 1930. 



Kevin-Sunburst 

lyrXJCH is heard concerning the oil possibilities of 
J3J_ Bocky Mountain States of North America, 
but in spite of all the survey work accomplished in 
likely regions, there has really only been one con- 
spicuous development. Salt Creek, Wyoming, a field 
which is still producing well over 20,000 barrels of oil 
per day. It is therefore encouraging to note the 
progress of the comparatively new Kevin-Sunburst 
field in Montana, which, with a daily production of 
more than 6000 barrels and with reasonable prob- 
abilities of extension, ranks second in importance 
throughout the mountain States. 

Oil was originally discovered at Kevin in March 
1922 in a structure known as the Sweetgrass arch, an 
uplift comparable in many respects with the better- 
known Cincinnati fold of Ohio. The Kevin-Sunburst 
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Oilfield, Montana. 

structure is essentially a ‘ bulge ’ on the crest of the 
arch, located just south of the Canadian boundary. 
In the five-year period to 1927, some 1500 wells were 
drilled into this structure, of which more than 880 
were productive, a proportion which, for the Bocky 
Mountain fields, is quite high. The area has more 
than usual stratigraphical interest, since it includes 
a prominent representative of the Jurassic system 
beneath the thick spread of Cretaceous rocks so 
characteristic of this part of the world. One does not 
expect extensive developments of Jurassic rocks in 
the Rocky Momitain States, having regard to geo- 
logical conditions in general at this epoch ; still more 
surprising is the fact that the best production ^ of 
petroleum in this^ field comes from the Ellis formation 
of that age, from sands situated not far above the 


s: 



728 


NATURE 


[May 10, 1930 


base, an nnconfomiabie contact with the Carboni- 
ferous. There is also minor production from the 
Cretaceous beds. 

The point at once arises that the Carboniferous 
rocks (Madison limestone) may be the ultimate source 
of the oil and that the Jurassic can only claim migrated 
supplies. The unconformity is a big one, so that this 
may indeed be the case, though Mr. A. -J. Collier, 
the author of the recent bulletin on the subject (U.S. 
Geological Survey, No. 812-B) giving the latest account 
of this field, inclines to the view that the indigenous 
source is the Ellis formation, and backs his opinion 
with data of more than local interest. 

^ ^ 

University and Educational Intelligence. 

Cambbidgb. — -The Sheepshanks Exhibition for 
proficiency in astronomy has been awarded to R. D. H. 
Jones, scholar of Gonville and Cains College. 

The Appointments Committee of the Faculty of 
Archa3ology and Anthropology has reappointed R. U. 
Sayce to be University lecturer in material culture 
arid physical anthropology. 

Sir William Pope announces that Dr. Ernest 
Fourneau, of the Pasteur Institute, * Paris, will give 
a lecture on the Liversidge Foundation on Friday, 
May 9, at 5 P.M., on “ Chemo -Therapy 


Applications for grants from the Chemical Society 
Research Fund must reach the Assistant Secretary of 
the Society, Burlington House, W.l, not later than 
June 2. The requisite form is obtainable upon 
request. 

Ramsay memorial fellowships for chemical research, 
one limited to candidates educated in Glasgow, will 
shortly be awarded. The fellowships will each be 
of the yearly value of £250 plus, possibly, a grant for 
expenses. They will be tenable for two years, with a 
possible extension of a year. Applications must be 
■sent to reach the secretary of the Ramsay Memorial 
Fellowship Trust, University College, Gower Street, 
W.C.l, by June 5 at latest. 

State grants to Universities in Great Britain are 
to be increased by £250,000 a year. For five years 
they have stood at £1,550,000, to which figure Sir 
Austen Chamberlain raised them in 1925. When the 
Universities presented to the Chancellor of the Ex- 
chequer last November, through a deputation intro- 
duced by Lord Cecil, the case for a further increase, 
they asked also for capital grants for buildings. Mr. 
Snowden recognised “ the great and increasing extent 
to which they are serving the social and industrial 
progress of the people ” and that “it is quite reason- 
able that the State should contribute in substantial 
measure to the cost of maintaining our universities 
and colleges as active centres of education and re- 
search, and few, if any, items of public expenditure 
-can be of clearer national value ”, but he holds that 
there is comparatively little weight in the arguments 
for capital grants. The most cogent argument for 
increased assistance is based on the increased ex- 
pensiveness, due to the progress of science, of the 
plant and staff requisite for maintaining the high 
standard of efficiency in instruction and research 
which is indispensable for national well-being in the 
face of the economic competition of other nations in 
the world of commerce. For the provision of new 
plant Mr. Snowden thinks that “ the fine record of 
benefactions received by the universities during the 
last four or five years encourages the hope that during 
the coming quinquemiium private generosity may 
again prove not unequal to the task 
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Historic Natural Events. 

May II, 1894. Remarkable Hail. — During a severe 
hailstorm at Vicksburg (U.S. A.) a remarkably large 
hailstone was found to have a solid nucleus, consisting 
of a piece of alabaster, from J to | inch in length. 
During the same storm, at Borina, 8 miles east of 
Vicksburg, a gopher turtle, 6 in. by 8 in., and entirely 
encased in ice, fell with the hail. These hailstorms 
occurred on the south side of a region of cold northerly 
winds ; they were apparently accompanied by local 
whirls which carried heavy objects from the earth’s 
surface up to the clouds, where they were encased by 
successive layers of snow and ice. 

May 12, 1 81 1. Tornado in Derbyshire. — ^About 
5 p.M. at Bonsall, in the Beak district, a singular 
motion was observed in a cloud of serpentine form, 
which moved in a circular direction, from south by 
west to north, extending itself to the ground. It began 
near Hopton, and continued along a course about five 
or six miles in length and about four or five hundred 
yards in breadth, tearing up plantations, levelling 
barns and miners’ cots. It uprooted large ash trees, 
carrying them 20-30 yards, and twisted the tops from 
the trunks of other trees, dropping them 50-100 yards 
away. Cows were lifted from one field to another, and 
injured by the fall ; miners’ bubble-tubs, wash-vats, 
and other materials were carried to a considerable 
distance and forced into the ground. The tornado was 
accompanied by a tremendous hailstorm ; stones and 
lumps of ice fell which measured from nine inches to a 
foot in circmnference, breaking windows and injuring 
cattle. 

May 13, 1922. Hailstorm at Montpellier, France. — 
On this date a hailstorm occurred at Montpellier, 
France. So great was the fall that traffic was blocked 
in the streets, and the inhabitants were obliged to clear 
the pavements with shovels. The hailstones averaged 
half an inch in diameter, and on open ground they lay 
to a depth of four inches, but in streets where they 
were washed into heaps by the accompanying rain, 
and caked together, they formed a layer from li to 
2 feet deep. 

May 13-17, 1921. Magnetic Storm and Sunspot.— 

A magnetic storm of great intensity and long duration 
commenced on May 13-6 and lasted until May 17. 
At Greenwich the traces of declination, horizontal 
force, and vertical force passed continually beyond 
the recording sheets ; the measured ranges of the 
three elements were resiDectiveiy >100', >7407, and 
>4607. At Kew the corresponding ranges were 132', 
>6507, and I5OO7. The storm reached its greatest 
intensity between 0^ and G.M.T. on May 15. 
Oscillations of the needles were frequently so rapid 
that the movements were barely recorded on the 
photographic sheets. The disturbance was accom- 
panied by brilliant displays of the aurora, and there 
were serious dislocations of the telephone and tele- 
graph services over a great part of the world. At the 
time of the commencement of the storm, a large 
naked-eye sunspot was one day’s travel east of the 
sun’s central meridian. The spot, which was situated 
on the sun’s equator, was of miusual development. 

May 14, 1886. Floods. — Fofiowing three days of ex- 
cessive rainfall in Wales and the west Midlands on 
May 11-13, disastrous floods occurred on May 14 and 
15. At Worcester the Severn rose to 17 ft. 10 in. 
above the ordinary summer level ; this was described 
as the highest flood for 115 years. The Trent at 
Nottingham was nearly 19 feet above the summer 
level, but did not equal the flood of 1852. 

May 15, 1586. Waterspout.— At Kestrzan in Bo- 
hemia a powerful whirlwind carried the water of two 
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ponds into the air with all the cai’p and pike that they 
contained. On the following day there w^as a water- 
, spout on Lake Constance near Meilen. 

^ Mayi5, i6o8. Cold Spring. — Not only the winter of 

1607-8 (see Jan. 10) but also the following spring, 
were abnormally cold . The rivers remained frozen well 
into the spring, and it is recorded that so late as May 
15 boys were sliding on the frozen ditches at Dantzig. 
The season was also severe in North America, and re- 
sulted in the destruction of the European colony of 
Sagadahoc. 

May 15, 1893. Drought. — The famous ‘spring 

drought ’ of 1893 was, while it lasted, one of the most 
severe on record in England and the neighbouring 
parts of Europe For a period of 1 14 days commencing 
I on Flib. 28, the total rainfall in London was only 1 *09 

in., and during the four months March to June less 
than a third of the normal rainfall was experienced in 
southern England. At Hurst Castle (Hampshire) a 
period of 59 days from Mar. 18 to May 15 was com- 
pletely rainless, and a large part of southern England 
had no rain in April. 

May 16, 1646. Rain of Brimstone. — Worm relates 
that “ the whole city of Hasnia [? Asniara Is. off 
Italy] and all its streets w^ere inundated with a mighty 
rain so that men w^ere prevented from walking and 
the air was infested with a sulphureous odour ; when 
the w^aters had subsided somewhat it w^as possible in 
some places to collect a sulphureous j>owder, some of 
which would pass for real sulphur as regards taste, 
colour, smell, etc.”. 


Societies and Academies. 

London. 

Geological Society, April 9. — Leon W. Collet : The 
structure of the Canadian Rockies. The results of a 
twn months’ expedition (financed by the Shaller Fund) 
along the Athabasca Valley (Jasper National Park) 
and round Mount Robson A complete section 

across the Rockies was made, from the eastern border 
to Yellow Head Pass. This mountain-chain is made 
up of seven ‘ blocks ’ thrust one over the other from 
w^est to east, and separated by ‘ clean-cut thrusts ’ of 
the type of the North-West Highlands of Scotland. 
The Canadian Rockies and the Alps show tw’o different 
types of folding. The structure in blocks of the Cana- 
dian Rockies corresponds to Argand’s ‘ ground folds ’ 
(plis defend)^ while the Alps are made up of ‘recum- 
bent folds ’ developed in a geosyncline. In the Cana- 
dian Rockies the energy necessary for the folding w^as 
much greater than in the Alps for in the former the 
strata have been cut into blocks as far down as the 
Pre-Cambrian. The Ordovician and the Silurian are 
missing in the eastern part of the Rockies. The Ordo- 
vician alone appears in the western part. This strati- 
graphical gap is a repercussion, across the Canadian 
Shield, of the Caledonian folding of the Canadian 
Appalachians. 

Royal Meteorological Society, April 16. — S. K. 
Banerji : The electric field of overhead thunderclouds. 
Changes in the electric field produced by eighteen 
thunderclouds during their passage over the Colaba 
Observatory in 1929 suggest that the majority were 
of the ‘ unitary type ’ and. had their front part nega- 
tively charged, the central part positively charged, 
and the rear negatively charged. A few were of the 
‘ double type ’ and produced changes in the field as if 
two thunderclouds of unitary type had passed over in 
succession. In those thunderclouds which caused 
heavy rainfall, fluctuations in the central positive 
field occurred by loss of charge by rainfall or by in- 
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creased concentration of positive charge by increased 
vertical current, in agreement \¥itli the breaking-drop 
theory. The monsoon clouds produced an electric 
field which was pre-emiiieritly negative during periods 
of rainfall.-— F. J. W. Whipple : The great Siberian 
meteor and the waves, seismic and aerial, w^hich it pro- 
duced. On June 30, 1908, a great meteor fell in 
Siberia, probably the greatest meteor wdiich has oc- 
curred in historic times. The blast of air produced by 
the meteor devastated the forests over an enormous 
area, Leonard Kulik explored the region in 1927 and 
found the numerous holes in which, it is presumed, the 
fragments of the original meteor are buried. The 
impact of the meteorites caused seismic weaves which 
were recordiUh.ak four observatories, the most distant 
of which w^as Jena. Remarkable waves recorded by 
sensitive barographs in England were produced by the 
meteor. The waves took five .hours to travel from 
vSiberia to England, the velocity being a little greater 
than that of the waves due to the famous eruption of 
Krakatoa. 

Paris. 

Academy of Sciences, Mar. 24.— Bigourdati : The 
instruments and observations of P. J. de Beauchamp. 
Historical account of the astronomical instruments 
used at the end of the eighteenth century by Beau- 
champ at Bagdad and elsewhere. — A. Cotton and M. 
Scherer : The magnetic double refraction of speci- 
mens of petroleum from various sources. Six 
specimens, with boiling points up to 250° C, and 
roughlj^ refined, were examined, the large Bellevue 
magnet being utilised for the observations. The ratio 

~ X 10^^, where was the double refraction for 

unit field and unit thickness, varied between 5*53 for 
Pechelbronn petroleum to 27*0 for the Morenic oil, — 
Henri Villat and Maurice Roy : The problem of Saint- 
Venant in the case of pure torsion. — Alfred Rosenblatt : 
Certain relations between the integrals of the first 
species of Picard belonging to an algebraic surface. — 
M. Cioranescu : Certain inverse prolelerns relating to 
potential. — Maurice Coissard : A class of partial 
differential equations of the first order, with two 
independent variables. — Antonio Signorini : A mixed 
problem. — T. Bonnesen : Inequalities between arith- 
metical means. — Dieudonne : Some applications 
of the lemma of Schwarz. — Henri Cartan : The ana- 
lytical transformations of encircled domains. — L. 
Ahlfors : Some properties of meromorph functions. — 
Elie Cartan : Linear representations of simple and 
semi-simple groups. — R. Swyngedauw : The measure- 
ment of the power dissipated in organs of transmission. 
— N. S. Argeanicoff : The theory of Witoszinsky.— 
Alexandre Rajchman : An algebraic equation which 
occurs in the kinetic theory of gases. — Th. De Donder : 
The signification and invariance of the quantic con- 
stant h deduced from gravifics.- — Pierre Bricout : An 
absolute micromanometer with electrostatic compen- 
sation. — A. Poirot : The anodic rays of sodium, 
potassium, calcium, and barium.- — Constantin Sal- 
ceanu : The magnetic double refraction of organic 
substances in the fused state. The measurements 
were made with the large electro -magnet of the 
Academy of Sciences in a field of about 43,000 gauss. 
Data are given for /3-methylnaphthalene, at tempera- 
tures between 89° C. and 36*5° C., and for three 
different wave-lengths. — R. Coustal and F. Prevet : 
The optimum concentration for the phosphorogen and. 
flux in zinc sulphide, copper, and the variation of this 
optimum with the temperature of the preparation. 
Copper behaves differently from other phosphor ogens, 
especially as regards the extremely small quantities 
required when the temperature of preparation is high. 
— Guy Emschwiller : The photolysis of organic 
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iodides : the utilisation of the light. The photolysis 
of organic iodides is a complex phenomenon. The 
coefBeient of utilisation of the ultra-violet light de- 
pends oil the temperature and on the nature of the 
organic compomid. The c|uality of the radiation also 
has an effect. In the calculations it is necessary to 
take into account the fact that the iodine set free acts 
as an internal screen. Details of experiments on 
ethyl iodide are given. — Maurice Francois : The 
action of concentrated ammonia on the compound 
HgCi22]SfH3, The formation of monoinercurammon- 
ium chloride, HgNHoCl, and of hydrated dimercur- 
ammoiiiiim chloride, HgaNChHaO. — J. J. Rutgers: 
The micro-estimation of mercury in organic com- 
pounds. The organic compound is burnt in a current 
of oxygen mixed with the vapour of aqua regia, the 
mercuric chloride formed being afterwards electro- 
lysed. Examples are given showing the accuracy of 
the method. — Edmond Rabate and Jean Fleckinger : 
A colour reaction for the proteids of the wheat seed. 
The hydrobromic acid reagent suggested by Deniges 
as a specific test for ionised copper is also a good re- 
agent for the proteids of the embryo and the diastase 
layer of wheat seeds. — Albert Kirrmann : The con- 
densation of pyruvic acid with the fatty aldehydes. — 
Desmaroux and Mathieu : The solutions of diphenyl- 
urea in nitrocellulose. Study of the alterations pro- 
duced in the X-ray photographs of films of nitro- 
cellulose by the additions of varying proportions of 
diphenylurea to the nitrocellulose solutions before 
forming the film. — M. Bourguel and R. Truchet : The 
action of the chlorides of the aromatic sulphonic acids 
on the sodium derivatives of acetylene hydrocarbons. 
In an attempt to prepare acetylene sulphones the re- 
action w'as abnormal ; there was no sodium chloride 
produced, the reaction found being 

R •CsC'Na + CiS02R' = B -CsC -Cl + R'SCsNa, 
a simple exchange of chlorine for sodium, the reaction 
products being a sulphinate and a-chloro derivative 
of the acetylene hydrocarbon. — L. Berthois : Study 
of the heavy minerals of the granite massif of Fougeres 
(Ille-et-Vilaine). Details of the isolation of zircon, 
tourmaline, monazite, sphene. In the contact zone 
were found andalusite, sillimanite, and zoisite. — 
Ch. Gerard : Some particular points of the strati- 
graphy of the ferruginous Aalenian of Meurthe-et- 
Moselle. — Andre Riviere : A section observed in the 
middle valley of the Djerjeroud (Persia). — H. Arsan- 
daux : The present eruption of Mt. Peiee. The pro- 
ducts of consolidation do not differ from those of the 
previous eruption. — Mile. D. Le Maitre : The pre- 
sence of alg 80 and of foraminifera of the genus 
Endoihyra in limestones of Devonian age, — A. Demolon 
and G. Barbier : The valuation of the phosphoric 
acid deficiency of soils. The basis of the method is the 
amount of phosphoric acid extracted by the soil from 
a phosphate solution containing 1 per cent of acetic 
acid ^ and varying proportions of phosphate. It is 
considered that such measurements form a better 
criterion of the deficiency of the soil in phospha.tes 
than the determination of the amounts of phosphate 
extracted from the soil by the usual methods. — Emile 
F. Terroine and Mile. Therese Reichert : Common salt 
in cattle feeding : its action on nitrogenous meta- 
bolism.— A. Vandel : The production of intercastes in 
the ant, Pheidole pallidulaf under the action of para- 
sites of the genus 

Deneva. 

Society of Physics and Natural History, Feb. 20.— 

P. Chodat : A new method for the determination of 
the iso-electric point by ferments. The author com- 
municates the results of his experiments relating to 
the variations of the curve expressing the activity of 
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the ferment catalase as a function of the real acidity 
of the medium : according to the nature of the system 
employed, saline or protein, normal or deviating 
curves are obtained. Deviations are interpreted as 
being due to the isoelectric state of the particles of 
proteid utilised as a buffer. — R. Wavre : The method 
of the cavity and the internal movements of the 
planets. The author shows that the method of the 
cavity, for the discussion of the equilibrium figures 
relating to the fluid stars, is still applicable if the 
latter are endowed with permanent rotation of genus 
one. The study of the internal movements of genus 
one, although longer, does not introduce essentially 
new theoretical difficulties compared with the study 
of equilibrium figures. 

Rome. 

Royal National Academy of the Lincei, Jan. 5. — T. 
Levi-Civita : Characteristics and bicharacteristics of 
Einstein’s gravitational equations . The general theory 
of characteristics developed by Volterra and Hada- 
mard is applied to the particular case of the gravi- 
tational equations of relativity. — V. Nobile : The in- 
termediary trihedra of reference for stellar dynamics : 
criteria of selection,— L. Rolla and L. Mazza : Systems 
of telegraphy and telephony by means of pencils of 
infra-red radiations. Experiments are described in 
which the source of the radiation is an arc between 
hollow carbons packed with mixtures of halides 
(mainly fluorides) and oxides of alkali and alkaline 
earth metals. The modulation circuits were analogous 
to those used by other investigators, but were fitted 
with devices to render the arc more stable, while the 
modulation current was obtained by amplifying the 
microphone current by a thermionic valve. The 
transmitter consisted of a small parabolic mirror (dia- 
meter 18 cm.), of ray filters, and of a special electro- 
magnetic vibrator connected with a Morse telegraphic 
transmission instrument. With arcs carrying 100 
watts, satisfactory telephonic communication was pos- 
sible over distances exceeding 6 km. — G. Tizzoni and 
G. De Angelis : Certain causes which may weaken 
or destroy the immunising power of our phenolated 
anti-cancer vaccine. Infection of adeno -carcinoma 
pus (Ehrlich), even with common bacteria, modifies 
appreciably and in some cases completely annuls the 
I activity of the phenolated vaccine. Such infection has 
no effect on the growth or power of the virulent can- 
cerous pus, which has thus greater resistance than the 
vaccine. It is hence absolutely necessary that the 
vaccine should be bacteriologically pure. — E. Bom- 
piani ; Projective interpretation of certain ordinary 
differential equations of the second order. New re- 
sults are given in connexion with the projective inter- 
pretation, already published, of certain types of 
differential equations v" —Fiu, v, v^) on a surface o- of 
Ng. — L Laboccetta : Segmental interpolation and 
classification of polygonal functions.- — C. Popovici : 
Integro-fmictional equations. — L. Godeaux : A pro- 
perty of the envelope of certain families of quadrics.- — 
B. Finzi : Djmamic actions relative to plane irrota- 
tional motions of viscous liquids. Formulae are de- 
termined which permit of the characterisation of the 
dynamic actions exerted on a line of flux by a viscous 
liquid in irrotational motion. The expressions ob- 
tained represent the sum of two terms, the first being 
independent of the viscosity of the liquid and express- 
ible by the known formulae of Blasiiis, while the 
second gives the effect due to the viscosity. The 
expressions defining the viscosity are partieulaiiy 
simple and are analytical in character ; moreover, they 
are valid not only for lines of flux but, unlike the ex- 
pressions of the formulae of Blasius, also for any line 
whatever. — N Siracusano : New phenomena observed 
in the annular discharge. The two hypotheses, 
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advanced by J. J. Thomson and Lehmann respectively, 
to explain the annular discharge observed when the 
discharge currents of two large Leyden jars excited by 
a coil or an electric machine are passed through a few 
coils of copper wire round a highly evacuated glass 
tube or flask, are discussed. The conclusion drawn is 
that both hypotheses may be accepted, since the con- 
ditions of excitation and gas pressure are such as to 
give rise to the causes assumed by each. Various new 
observations are described. — Remo de Fazi and F. 
Pirrone : Studies on indones ; new reactions of 
a-ethyi-/3-phenylindone and of a -methyl -/3-phenylin- 
dorie (10). Attempts to prepare diethyldiphenyltrux- 
ones by the action of copper on a/3-dichloro-a-ethyl-j3- 
phenylhydrindone, obtained by passing chlorine into a 
solution of a-ethyl-/3-phenylindone in anhydrous car- 
bon tetrachloride, resulted in the formation of aa^- 
diethyl-/3/3i-dichloro-/S/3f^-diphenyIdihydrindone and a- 
ethyl-6-phenylmdone. — E. Oddone : The depth of 
activity of the hypocentres of earthquakes and the 
causes of the latter. — M. Tirelli : Irreversible change 
in the viscosity of the eggs of Bomhyx mori L. The ex- 
periments described deal with the changes produced in 
the viscosity of silkworm egg juice with eggs of a pure 
Chinese race and of a Chinese-Italian cross by heating 
and by treatment with gaseous ammonia. — C. Jucci : 
Pigments of the blood, cocoon, and egg of the silk- 
worm. — G. Lentati : Study of the primary endocrine 
tissue of the pancreas of birds. — G. Mezzadroli and E. 
Vareton : Further investigations on the action exerted 
by a radio -oscillator for ultra-short waves of 2-3 
metres wave-length on the germination of seeds and 
on the growth of plants (1). Uitra-short electromag- 
netic waves always exert a favourable influence on the 
germination of seeds and on the development of plants, 
the extent of the action increasing with the nearness 
of the radio -oscillator and, within certain limits, with 
the intensity of the waves. Interposition of a Lak- 
hovsky oscillating circuit over the germinator or plants 
during the exposure to the waves enhances the effects. 
— -L. De Caro : Regulating power of the principal con- 
stituents of muscle juice. 


Official Publications Received. 

British. 

The Proceedings and Transactions of the Nova Scotian Institute of 
Science, Halifax, Nova Scotia. Vol. 17, Part 3, Session 192S-1929. Pp. 
xix-xxxii-f 149-212-l-m. (Halifax, N.S.) 50 cents. 

Commonwealth of Australia: Council for Scientific and Industrial 
Re.search. Pamphlet No. 17 : The Mineral Content of Pastures. Pro- 
gress Report on Co-operative Investigations at the Waite Agricultural 
Re.search Institute. Pp. 29. (Melbourne : H. J. Green.) 

Government of India : Meteorological Department. Magnetic, Meteoro- 
logical and Seismographie Observations made at the Government Ob- 
servatories, Bombay and Alibag, in the Year 1925, under the direction of 
Dr. S. K. Banerji. Pp. iv-f 135-f-5 plates. (Calcutta: Government of 
India Central Publication Branch.) 

Union of South Africa : Department of Agriculture. Science Bulletin 
No. 74 : South African Tanning Materials. Part 2: Trees and Plants 
other than the Black Wattle. By C. O. Williams. (Division of Chemistry, 
Series No. 93.) Pp. 68. (Pretoria : Government Printing Office.) Qd. 

The Ross Institute and Ho.spital for Tropical Diseases (Incorporated), 
Putney Heath, London, S.W.15. Annual Report and Accounts for 1929. 
Pp. 65. (London.) 

Quarterly Journal of the Royal Meteorological Society. VoL 56, No. 
234, April. Pp. 103-205. (London : Edward Stanford, Ltd.) 7.s. 6d. 

Journal of the Chemical Society. April. Pp. iv-f 569-905 -fx. (London.) 

Proceedings of the Cambridge Philosophical Society. Vol. 26, Part 2, 
April. Pp. 123-284. (Cambridge : At the University Press.) 7s. 6<i. net. 

The Quarterly Journal of the Geological Society. Vol. 86, Part 1, No. 
341, April 23rd. P|). xlviii -f 128-f 14 rdates. (London : Longmans, Green 
and Co., Ltd.) 7s. 6tf. 

. Foreiqx. 

Mitteilungen der Prahistorisehen Kommission der Akademie der 
Wissenschaften. Band 2, Nr. 5 : Der Oberleiserberg, ein Centrum vor- und 
fiiihgeschichtlicher Besiediung. Von Dr. Herbert Mitseha-Marheim und 
Dr. Ernst Nischer-Palkeiihof. Pp. 391-438 -f 19 Tafeln. (Wien: Hblder- 
Pichler-Tempsky A.-G.) 

Field Museum of Natural History. JZoological Series, Vol, IS, No. 1 : 
Descriptions of Five new Indo-Chinese Birds, By Outram Bangs and 
Josselyn Van Tyne. (Publication 272.) Pp. 4. (Gliieago.) 
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University of California Publications in American Archaeology and 
Ethnology. Vol, 28, No. 3 : The Gho.st Dance of 1870 in South-Central 
California. By A. H. Gay ton. Pp. 57-82. (Berkeley, Calif. : University 
of California Press; London : Cambridge University Press.) 35 cents. 

The Peking Society of Natural History. Bulletin, Vol. 4, Part 3: 
Yenehing Science Conference Papers. Pp.Il7. (Peking.) 1.50 dollars. 

Flora Sinensis. Series B, Vol. 24, Part 1 : Chinese Medicinal Plants. 
Ephedra. Part 2 : The Botany of Mahuang. By Prof. Bernard E. Read. 
Abstracted from the work of J. C. Ijiu, wibli additional Notes from 
Stapf, Meyers, Groff and others. Pp. 29-f2 plates. (Peping: Peping 
Union Medical College.) 

Journal of the Faculty of Agriculture, Ilokkaido Imperial University, 
Sapporo, Japan. Vol. 26, Part 1 ; Flora of Hokkaido and Saghalien. 1 : 
Pberidophyta and Gyno.sperrnae. By Kingo Miyabe and Yushiin Kudo. 
Pp. iii-f79-f3 plates. (Tokyo: Maruzen Co., lAd.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
Nos. 228-231 : Does Puncture Test under Oil give the 'True Electric 
Strength of Insulators?, by Takeshi Nishi ; Contribution to the Study of 
Photographic Chemi.stry, Report 1 : On the Dispersion of Silver Halides 
through Aqueous Medium, by Tsuneo Suzuki ; On the Spark Ignition of 
Low Inflammable Gas Mixtures, by Kiyohiko Yumoto ; Colour of Alloys, 
by Masawo Kuroda. Pp. 275-3204- plates 20-23. 95 sen. No. 232 : The 

Near Infra-Red Spectra of Helium and Mercury, Part 2. By Toshio 
Takamine and Taro Saga. Pp. 64-3 plates. 25 sen. No. 233 : On the 
Absorption Spectra of Salt-Solutions. 2 : The Absorpvtion Spectra due to 
the Oxyaeidic Antons. By Sechi Kato. Pp. 7-21. 25 sen. No. 234 : 

The Angular Intensity Di.stribution of Continuous X-ray Spectrum, 2. 
By Yo.shikatsu Suginra. Pp. 23-47. 50 sen. No. 235 : On the Absorp- 
tion Spectra of Salt-Solutions. 3; The Absorption Spectra due to the 
Cation.s. By Sechi Kato. Pp. 40-58. 25 sen. (Tokyo : Iwanarni Slioten. 


Catalogues. 

A General Catalogue of the Manufactures of Adam Hilger, Ltd., con- 
taining Sections D, B, F, H, K, L, M, and N. (January 1930.) Pp. S-f 
D29 4- E49 4- F44 4- H44 4- K3 -f- L9 -f- M30 4- Nl 6 4- x. ( London : Adam Hi! ger, 
Ltd.) 

Classified List of Second-hand Scientific Instrnment.s. (No. 97, April 
1930.) Pp, vi-j-oS. (London : C. Baker.) 


Diary of Societies. 

FRIDAY, May 9. 

Royal Society of Arts (Indian Meeting), at 4.30.— Dr. D. Clouston : 

The Report of the Royal Commission on Indian Agriculture. 

Royal Astronomical Society, at 5.— Dr, J. S. Plaskett: The Higli 
Temperature Stars (George Darwin Lecture). — Radcliffe Observatory, 
Oxford : Positions of tlie New Planet from Photographs taken at the 
Radcliffe Observatory. 

Royal College of Surgeons of England, at 5,— Sir Arthur Keith : The 
Anatomy of Fossil Man : The Races represented by Fossil Remains 
discovered by Miss Dorothy Garrod in the Caves of Palestine. 

Physical Society (at Imperial College of Science), at 5. — E. J. Williams : 
(a) The Inductance of Electromotive Forces in a Moving Liquid by a 
Magnetic Field; and their Application to the Investigation of the 
Flow of Liquids ; (5) The Motion of a Liquid in an Enclosed Space.— E. 
Simeon : The Generation of Sound by the Siren Principle.— Demonstra- 
tion by Dr. A. G. Milligan of the Regional Absorption of Dyes by 
Crystals of Alum and Rochelle Salt. 

Royal Society of Medicine (Clinical Section), at 5.30.— Annual General 
Meeting. 

Malacolooical Society of London (at Linnean Society), at 6. — E. R. 
Sykes : On a New Species of Turns Rom Japan.— G. G. Robson : Re- 
marks on Melanism in Land Mollusea. 

Institution of Electrical Engineers (London Students’ Section) 
(Annual General Meeting), at 6.15.— J. W. Moffatt and J. 0. Emer.son : 
The Rotary Automatic Telephone System. 

Bedson Club (Armstrong College, Newca.stle-iipon-Tyne), at 6.30.— Prof. 

J. B. Cohen : Synthetic Drugs (Bedson Lecture). 

Society of Chemical Industry (Chemical Engineering Group) (Annual 
General Meeting) (at Criterion Restaurant, Piccadilly), at 6.45. — Sir 
Frederic L. Nathan and others : Discussion on The International Ab- 
stracting and Classifying of Scientific Literature.— Or. H. Levinstein : 
Chemistry House— the Present Position. — H. J. Pooley : The Jubilee 
Meeting of the Society, 

Royal Institution of Great Brit.-iin, at 9. — Prof. J . Garstang : 
Archseology and Bible History. 

Royal Society of Medicine, at 9.— Prof. J. Murdoch : Radium Treat- 
ment of Cancer (Lecture). 

SATURDAY, May 10. 

Physiological Society (in Physiology Department, Cambridge), at 2.30. 
— W. H. Forbes and F. J. W. Roughton : The 0.\ygen Dissociation 
Curve of Dilute Blood Solutions.— N. B. Taylor, H. D. Branion, and 
H. D. Kay : Some Effects of the Administration of Excessive Doses of 
Irradiated Ergosterol to Normal and Parathyroidectomised Dogs.— 
H. J. Jordan : The Viscosity of Muscles in Lower Organisms, its 
Biological Significance and its Regulation by Nervous Centres.— Dr. 
G. V. Anrep: Respiratory Arhythmia.— G. Stella: Coronary and 
Thebesian Circulation.— E. Volhard : Carotid Sinus. —Prof. J. Barerofb : 
Some Effects of Trauma on the Volume of the Spleen.— T. Cunliffe 
Barnes : Impulse Discharges in the Nerves of the Crab. -S. Zuckerman 
and Dr. A. S. Parkes : The (Estrous Cycle of the Hamadryas Baboon. 
—Samson Wright: Action of Adrenaline and Related Substances on 
Respiration.— Demousfnifioas.-— I. de Burgh Daly and W. V. Thorpe: 
A Variable Cam Poppet Valve for Negative Pressure Respiration.— 1. de 
Burgh Daly : A Brodie-Starling Kymograph Extension for Doubling the 
Recording Surface.— Prof. B. D. Adiian ; Persistent Discharges from 
Injured Nerve Fibres.— C. A. G, Wiersma : An Experiment on the 
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‘ Jt(‘S;tnance Theory’ of Muscular Action. — H. Taylor: The Effect of 
Hydrocyanic Aeui on tfie Total Ventilation. — Prof. J. Barcrott, A. 
Dale, G. Emiies, B. Mattiiews, and H. Taylor : Circulatory and Hespira- 
tory Pfienoinena in the Marmot. -~E. N. Willmer and Ij. P. Kendal: 
Apparatus for Oiaainin^ Piiotograpliic Records of Tissues growing in 
<'(.h'u.---Aiison iS. Pale ; Apjianmt Eflect of Vagus Drugs on the Ventricle 
of tiie PerTusiid Mammalian Heart. — Prof. J. Barcrott : Some Points in 
Blood Gas Techui<iue,— B. H. 0. Matthews: («) The Response of a 
Single Sensory Xei-ve Ending; (b) A Simple Amplifier for Class Use.— 
A. Hemingway : An Adaptation of the Montgomery-Lipscomb Flow 
K(?eorfier. 

Royal Sooinry of Medicine (Balneology and Climatology Section) (at 
Tonpiav). 

SUNDAY, May 11. 

Royal Society of Medicine (Balneology and Climatology Section) (at 
Torquay). 

MONDAY, May 12. 

Victoria Institute (at Central Buildings, Westminster), at 4.30. — Prof. 

J. Garstang : Joslma and the Higher Critics. 

Royal GE<.)('iRArHicAL Society (at Lowther Lodge), at 5. — Major 

K. Mason and ottiers : Discussion ou Nomenclature in the Himalaya. 
Royal C<iLLEOE of Surgeons of England, at 5.— Sir Arthur Keith: 

The Anatomy of Fossil Man : A Review of the more Recent Discoveries 
of Fossil Man made in A:rica. 

Chemical Indgsj’rv Cj.ub, at S.—Dr. H. Moore: Waves and Quanta. 
Medical Somurv of London (Annual General Meeting), at 8. — Sir Arthur 
Keith : Modern Mcflicine and Evolution (Annual Oraiion). 

Royal Irish, Academy (Dublin). 

TUESDAY, May 13. 

Royal Society op Medicine (Therapeutics and Pliarmacology Section) 
(Annual General Mfct iug), at 5.— Sir James Purves-Stewart and others : 
Informal Discussion on Tlie Treatment of Di.sseminated Sclerosis. 
iNSTiTurioN OF CIVIL Eniukeers, at ti. — Annual General Meeting. 

Iron and Steel Jn.^tituie (at Royal Metal Exchange, Swarivsea), at 
E. Mort : Tin and Sheet Mill Rolls ; Their Treatment, Perform- 
ance, and Premature Failure in Service. — R. Wliitfield : Single-Sheet or 
Thin-Pack Normalising, or Heat Trefitment verms Box -Annealing of 
Sheet.s, — A. R. Page ami J. H. Partridge : The Properties of some Steels 
eontaining Chromium . 

Institute OF Marine Engineers, atd.SO.— E. W. Green: Developments 
in Powdered f’liel Practice for Marine vService. 

QuEEici'T Mii'roscopical Oijjb (at 11 Chandos Street, W.l), at 7.30.-— 
Exhibition by D. J. Seourrteld of Lantern Slides of Marine Organisms 
prepared by .Dr. Sorby.~G. Tandy: A Botanist on the Great ^Barrier 
Reef. 

Royal AN'rHiiop<)LOGicAL Institute, at 8,30.-- H. A. Stayt : Tire Bavenda, 
WEDNESDAY, May 14. 

Royal College of Surgeons of England, at 5.— Sir Artliur Keitli: 
Tlie Anatomy of Fossil Man: /iii Account of Human Fossil Remains 
discovered in Pieisiocene Deposits of China and described by Prof. 
Davidson Black. 

Royal Society of Medicine (Surgery : Sub-Section of Proctology) 
(Annual General Meeting), at 5. — Sir CJiarles Gnrdon-Watson (who will 
show a film illustrating the treatment,* followed by M. Lacassayiie), 
S. Cade, Mr. Lockhart- Alummery, W. S. Perrin, and others : Discussion 
on Radium in Cancer of the Rectum and Colon. 

Geological SociETvg at 5.80.— C. BaiTingtoii Brown : Tlie Geology of 
ISTorth-Eastern British Somaliland. 

Society OF Rauiographebs (ill Reid-Knox Alemorial Hall), at 7. - C. H. 

Holoeach : The Planning of an X-Ray Department. 

Society of CHEivrioAL Industry (Newcastle Section) (jointly ivith Coke 
Oven Managers’ Association— Northern Section) (at Armstrong College, 
Newcastle-upon-Tyne), at 7.30.— Dr, F. S. Sinnatt ; Cenospheres and the 
Structure of Coke. -J. H, Carlisle and Dr. F, S. Sinnatt: The Forma- 
tion of Cenospheres as a Means of Studying the Swelling Capacity of 
Coal. 

Royal Society of Arts, at S.— C. E. Douglas: Rice Cultivation and 
Treatment. 

THURSDAY, May 15. 

Electrical Association for Women (at Park Lane Hotel, Piccadilly), 
at 11. 15 A.M. (Annual General Meeting). — FromSto 10.30(at Institution of 
Electrical Engineers).— Reception. — L. B. Atkinson: Some Electrical 
Reminiscences, 

Royal Society, at 4— Election of Fellows.— At 4.30.— Prof. H. B. 
Armstrong: The Origin and Mature of Coal and Chars.— Prof. E. V. 
Appleton and A. L. Green : On some Short-Wave Equivalent Height 
Measurements of the Ionised Regions of the Upper Atmosphere. — 
M, L. B. Oliphant : The Liberation of Electrons from Metal Surfaces 
by Positive Ions. L— M. L. E. Oliphant and P. B. Moon : The Libera- 
tion of Electrons from Metal Surfaces by Positive Ions. IL— To he nead 
in title oab/ Prof. E. V. Appleton and J. A. Batcliffe: On some 
Simultaneous Observations on Downcoming Wireless Waves.— S. Rama- 
ehandra Rao : (a) Total Secondary Electron Emission from Poly- 
erystalliiie Nickel; (5) Total Secondary Electron Emission from a 
Single Cr ystal Face of Nickel— N. F. Mott : The Scattering of Electr ons 
by Atoms. — J. Hargreaves : The Effect of Nuclear Spin on the Optical 
Spectra ILL— H. S, W. Massey: Scattering of Fast Electrons and 
Nuclrar Magnetic Moments. -J. L. Burchnell and T. W. Ghaundy : 
Commutative Differential Operators. II,— Prof. W. A. Bone, L. Horton, 
and S. H. Ward : Researches on the Chemistry of Coal. VL— L. c! 
Jackson and L- F. Broadway : An Application of the Stern-Gerlach 
Experiment to the Study of Active Nitrogen.— Prof. O W. Richardson : 
The Emission of Secondary Electrons and the Excitation of Soft 
X-Rays. — G. Temple : The Operational Wave Equation and the 
Energy Levels of the Hydrogen Atom.— A. Eagle and R. M. Ferguson : 
On the Coefficient of Heat Transfer from the Internal Surface of 
Tube Walls,— O. H. Wansbrongh-Jones : (a) The Interaction of Oxygen 
with Nitrogen after Collision with Electrons; (5) The Formation 
of Ozone from Oxygen after Collision with Electrons,— Prof. T. M. 
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Lowry and G. P. Snow : The Optical Rotatory Power of Quartz on 
either Side of an Infra-Red Absorption Band.— Sir William Hardy: 
Problems of the Boundary State.— F. Francis, 8. H. Piper, aiid 
T. Malkin: The u-Fatty Acids.— Dr. H. Jeffreys: The Wake in 
Three-Dimensional Fluid Flow. — L. Rosenhead : The Spread of 
Vorticity in the Wake behind a Cylinder. — S. Venkateswaran and 
S. Bhagavantani : The Raman Spectra of some Aldehydes and of 
Mesitylene. — M. Ritchie : The Density and Compressibility of 
Phosphine Gas: the Atomic ’Weight of Phosphorus.— B. A. Moelwyn- 
Hughes: Phloridzin : An Investigation of Certain of its Chemical 
Properties and its Behaviour towards Suerolastic Enzymes.— L. J. 
Freeman : The Spectra of Trebly-Ionised Oxygen (O IV) and Trebly- 
Ionised Nitrogen (N IV).— A. Elliott: The Absorption Spectrum of 
Chlorine IL— G. Temple : The Group Properties of Dirac’s Matrices.— 
Prof. O. W. Richardson and U. Andrewes ; A Comparative Study of 
the Excitation of Soft X-Rays from Single Crystal Surfaces and from 
Polycrystalline Surfaces of Graphite and Aluminium. — Prof. O. \V. 
Richardson and S. Ramachandra Rao : (a) The Excitation of Soft 
X-Rays from some Polycrystalline Metal Surfaces; (5) The Excitation 
of Soft X-Rays from a Single Crystal Face of Nickel. 

Linnean Society of London, at 5.— H. R. Hewer: Studies in Colour 
Changes in Fish. Part 5. The Colour Patterns in Certain Flat-fish 
and their Relation to the Environment.— Dr. E. M. Delf : The Release 
of Oogonia in the Fucacese. 

London Mathematical Society (at Royal Astronomical Society), at 5. — 
Prof. G. 1. Taylor: Recent Work on the Flow of Compressible Fluids 
(Lecture). 

Institution of Electrical Engineers, at 6.— Annual General Meeting. 

Institution of Electrical ENGiNEERS(Irish Centre— Dublin) (at Trinity 
College, Dublin), at 7,45. — Annual General Meeting. 

Chemical Society, at 8.— D. C. Jones and L. Outridge : Adsorption by 
Silicic Acid Gel in the System '?i-butyl Alcohol-benzene. — B. W. Brad- 
ford and G. 1. B'inch: On the Dielectric Strengths of some Explosive 
Mixtures containing Carbonic Oxide. 

Royal Society of Tropical Medicdne, at 8.15.— Dr. H. M. Shelley ; 
Pellagra in Nyasalaiid. 

British Institute of Radiology (Annual General Meeting) (in Beid- 
Knox Memorial Hall), at S.30. — Dr. P. J. Kerley : The Pathology or 
Early Pulmonary Tuberculosis as revealed by X-l'iays. 

Institution of Electrical Engineers (Hampsliire Sub-Centre) (at 
Southampton), 

Institution of Mining and Metallurgy (at Geological Society). 

FRIDAY, May 16. 

Royal Society, Edinburgh, at 4.30.— Prof. G, Wiegner: Base Exchange 
(Addres.s). 

British Institute of Radiology (Medical Meeting), at 5.— Radiology 
in Urinary Di.seases and General, 

Royal College of Surgeons of England, at 5.— Sir Arthur Keith : 
The Anatomy of Fossil Man; The More Recent Discoveries of 
Neanderthal Man in Europe. The Pre.sent Position of the Neanderthal 
Problem. 

Institution of Electrical Engineers (Scottish Centre) (at Dundee 
Technical College), at 7.30.— R. H. Fowler: Some Recent Advances in 
the Electron Theory of Metals (Kelvin Lecture). 

Roval Society of Medicine (Obstetrics and Gymecology Section), at 
8.— Annual General Meeting. 

Royal Institution of Great Britain, at 9. — Dr. C. M. Yonge : The 
Great Barrier Reef of Australia. 

A.SSOCIATION OF ECONOMIC BIOLOGISTS (at Forcst Products Research 
Laboratory, Princes Risborough). 

SATURDAY, May 17. 

Philological Society (jointly with Oxford Philological Society) (at 
Magdalen College, Oxford), at 5.30. 


PUBLIC LECTURES, 

MONDAY, May 12. 

London (R.F.H.) School of Medicine for Women, at 5.30.— Dr. 
A. Lacassagne : Treatment of Uterine Cancer by Radiations. (Suc- 
ceeding Lectures on May 13 and 15.) 

TUESDAY, May 13. 

London School of Hygiene and Tropical Medicine, at 5.30.— Prof. 
A. J. Kluyver : The Chemical Activities of Micro-organisms. (Succeed- 
ing Lectures on May 15 and 16.) 

University College, at 5.30.— Prof. W. E. Blatz : Modern Theories 
in Habit Training in the Pre-School Child. 

WEDNESDAY, May 14. 

Society for Cultural Relations between England and TJ.S.S.R. (at 
London Central Y.M.C.A., Toitenham Court Road), at 8.30.— J. G. 
Crowther : Science in Soviet Russia. 

THURSDAY, May 15. 

University College, at 2.30.— Sir Flinders Petrie; Recent Discoveries 
at Beth-Pelet, Palestine. (To be repeated on May 24 and 26.) 

Institute of Pathology and, Research, St. Mary’s Hospital, Padding- 
ton, at 5,— Dr. Leonard E. Hill : The Physiology of Diving. 

Royal Sanitary 1n.stitot.e, at S.— E. ‘ Willis : The Collection and 
Disposal of Refuse (Chadwick Lecture). 

CONGRESSES.' 

FRIDA F, May 16. 

Society of Medical Officers of Health (at Harrogate), at 4. — 
Discussion on Rheumatism in its Public Health A.specte. 

..May 19, 20, and, 21. 

International' Congress ON Malaria (at Algiers). 
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The Rules of Zoological Nomenclature . . . 733 

International Trade. By W. G. Linn Cass . . 735 

Preservation of Scenery in the Thames Valley. By 
Dr. Vaughan Cornish ...... 737 

Fossil Brains. By P. J. van der Feen, Jr. . . 738 

Our Bookshelf 739 

Letters to the Editor : 

Reflection of Positive Ions by Crystals. — Prof. 

A. J. Dempster . . . " . . . 741 

A Point in the Theory of ' Critical Illumination ’ 

in the Microscope. Dr. L. C. Martin - .741 
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The Rules of Zoological Nomenclature. 
iS already announced in Nature, the Inter - 
^ national Zoological Congress will meet at 
Padua next September. week before,, the Con- 
gress opens, the International Commission on 
Zoological Nomenclature will resume its sittings 
so as to report to the Congress on numerous cases 
that have been submitted for its opinion and on 
certain important proposals that have been under 
consideration since the last Congress. It is useful 
to remember that this Commission has carried on 
its work continuously since its appointment in. 
1895. Even during the War its members were in 
correspondence, and, though a longer interval than 
usual elapsed between the Congresses, there was 
no break of any kind. The composition of the 
Commission of eighteen members has continued 
subject to the bye-laws, according to which mem- 
bers are elected for a term of nine years and one- 
third retire triennially. Thus the wisdom of 
experience is seasoned with new ideas. Criticism 
has been levelled at the constitution of the Com- 
mission, hut it is difficult to devise any better 
method. Great care is taken that the various 
branches of systematic zoology and the different 
parts of the world should be represented. A com- 
missioner must be interested in the subject and must 
have access to a good library, but no attempt is 
made to seek out the holders of particular opinions. 

However such an international body he appointed, 
and with whatever care it weighs the arguments, 
its decisions cannot please everybody. It would 
be absurd to suppose that all zoologists could agree 
on these disputed questions. Inevitably also there 
is perennial conflict between the general zoologist 
and the specialist, ' betw^een the morphologist and 
the systematist. It seems obvious that the de- 
cision must rest with those who are constantly 
dealing with names and have studied the prin- 
ciples of nomenclature ; but since the Congress 
at Monaco the Commission has accepted fairly the 
compromise there agreed upon, by wffiich the rules 
may be suspended when their rigid application 
would lead to w^orse confusion. 

At Budapest, in 1927, the Commission spent 
several days in attempting to meet the view^s of 
many critics. No final decision was reached, but 
certain amendments were suggested in the Com- 
mission by way of compromise, and they have to 
be finally voted on at Padua. An account of these 
and other proposals of later date w^'as recently 
given by the Secretary of the Commission, Prof. 
C. W. Stiles, to the International Congress of 
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Eiitomologyj and is published in its Transactions 

PP- 622-645). Some of them may be men- 
tioned here. 

At an early date the Congress refused to receive 
from the Commission any amendments to the 
rules that had not received a unanimous vote in 
Commission. Of recent years the view has gained 
groundj particularly in Europe, that this per- 
mitted an obstinate minority (possibly of one) to 
bar generally desired reforms, and it has been pro- 
posed that any amendments which obtain a major- 
ity vote in Commission should be reported to the 
Congress and decided by it in open meeting. This 
plainly goes too far in the other direction and it is 
not surprising that the Commission has rejected it 
twice. It is, ho'vrever, to come up again, and a 
compromise has been proposed, as follow's : 

At least all those proposals for amendments to 
or additions to the International Rules of Zoo- 
logical Nomenclature which have obtained— 
a majority of five-sixths of the total membership 
of the Commission of Nomenclature for the time 
being, and subsequently, five-sixths of the votes of 
those present at the meeting of the Commission, 
shall be the recommendations of the Commission 
to the Congress.” 

This has been countered by a proposition that 
The stability of the rules is a prime and funda- 
mental principle Theoretically, most workers 
will accept this, for constant revision of the rules 
w^ould be disastrous. It is further argued that rules 
based on a unanimous vote should not be altered 
except by unanimous vote. The practical question 
seems to be whether a rule which experience has 
showm to be objectionable should be modified soon 
or at a later date. No doubt impracticable or un- 
wise proposals will be made from time to time, but 
it is highly improbable that they would ever gain 
the votes of five-sixths of the Commission. On the 
other hand, it does seem probable that any pro- 
posal supported outside the Commission by a large 
body of w^orking zoologists and inside it by fifteen 
of its eighteen members w’^ould some day gain the 
sufirages of all the Commissioners. Is anything 
gained by postponing that day ? 

Other proposals that fall to be discussed this 
year concern type-designation by elimination, the 
acceptance of generic names used by non-binominal 
authors, and the change of starting-point from 
Linnaeus' '' Systema Naturae ”, Ed. X. to Ed. XII. 
This last would, if accepted, throw an enormous^ 
amount of work accomplished during the past 
thirty years on to the scrap-heap ; but its accept- 
ance is in the highest degree unlikely. 
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It is a somewhat curious fact that on all these 
questions except the last there is an apparent 
cleavage of opinion between American and Euro- 
pean zoologists. If one could discover the true 
reasons for this divergence, one would probably 
arrive at the best solution of the matters in dispute. 
Some will tell us that the American pack merely 
comes to heel at the call of Prof. Stiles, an absurdity 
that carries its own refutation to anyone acquainted 
with American conditions. Perhaps one reason is 
to be found in the mentality that leads citizens of 
the United States to organise their activities, 
whether of business or sport, on lines of mechan- 
ical thoroughness manifest in such apparatus as 
rationalisation, classifications, card-indexes, and 
rules. The Englishman, if not the European at 
large, prefers freedom to over-much legislation. 
He is quite as law-abiding as any American, and 
has indeed so high a respect for the law that he will 
not pass laW'S unlikely to be obeyed and is ready 
to reform those that prove harmful. 

Prof. Stiles maintains that, because eighteen 
(or fewer) people have once unanimously agreed on 
a rule, that rule should never be altered except by 
unanimous vote. At the outset unanimity was 
forced on the Commission by the Congress, and it 
looks as though the Commissioners were conse- 
quently more unanimous in their votes than they 
were in their opinions, for the sake of getting some- 
thing done. Anyone with experience of committees 
know^s how^ often practical considerations lead him 
to vote for a proposition wdth wdich he does not 
fully agree. If now there is a real demand by zoo- 
logists that the power of veto resident in any single 
commissioner should be taken aw'ay, and a five- 
sixths effective majority substituted, is there any 
good reason why the Commission should not accept 
this and thus conciliate the opposition ? The 
further reason given by Prof. Stiles is that the 
rules should be stable in principle and that any 
reversal would be disastrous. With this thesis 
most zoologists will doubtless agree, though there 
might not be such general agreement on what is a 
principle and what is not, and some might claim 
that a non-retroactive change is not a reversal. 
However that may be, it appears highly improb- 
able that when rules have been maintained for 
thirty years on a unanimous basis, any serious 
alterations will win the votes of five-sixths of the 
Commission. Important as the stability of the 
rules doubtless is, it is no less important that they 
should be generally accepted and applied. The 
Commissioners may be so immovable that the 
flood of zoologists will pass them by. 
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■ International Trade. 

Unsolved Problems : National and International, 
By John S. Hecht. Pp. 288. (London : Jarrolds 
Publishers (London), Ltd., 1930.) 105. net. 

O N April 25, 1835, the Academie des sciences 
morales et politiques — one of the five 
academies comprising the Institut de Prance in 
Paris — announced a prize competition, and offered 
the sum of 3000 francs for the best essay in answer 
to the following question : 

When a nation intends to establish free trade 
(la liberte du commerce), or to modify its tariff 
laws, what are the facts which it ought to take into 
consideration in order to reconcile in the most equit- 
able manner the interests of producers and of con- 
sumers ? ” 

Among the competitors was a German engineer, 
Priedrich List, whose name is among the greatest 
in the annals of economics, and who, after devour- 
ing all the works on political economy he could 
find in the great Paris bibliotheque, wrote out his 
essay in feverish haste, working day and night. 
The result was an elaborate treatise on economics 
which, although it did not win the prize — the prize 
was not, in fact, won by anybody — ^formed the basis 
of his subsequent work on a national system of 
pohtical economy. 

The prize was not won, and now after nearly a 
hundred years it seems that the world still awaits a 
satisfactory solution of the above problem, although 
it is now stated in a rather more comprehensive 
form, and with less emphasis on the distinction 
between producers and consumers. It is a problem 
which, in so far as its solution appeared to lie in 
the direction of free trade, has always profoundly 
interested the scientific world ; for, justly or unjustly, 
the doctrine of free trade has always appeared to 
have a sounder scientific foundation than any sort 
of protectionist theories which, on the contrary, 
appeared to rest on a merely empirical basis, 
grounded in expediency, self-interest, and sheer 
opportunism. Pree trade seemed also to have an 
even higher and nobler origin in or association with 
that philosophy of freedom and liberty which shone 
so clearly and strongly in eighteenth century 
thought, and it is no wonder that it appealed 
powerfully to both philosopher and scientific worker, 
and that the most learned body in Europe, nearly 
a hundred years ago, deemed it not beneath its 
most serious consideration ; but some shadow of 
doubt is now emerging whether free trade really 
deserves this rich cloak of aristocratic association 
whilst protectionism shivers in the rags of em- 
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piricism. In the most authoritative work yet pub- 
lished on the history of economic doctrines (that 
of Profs. Gide and List) it is stated that 

“ If there is one lesson more than another that 
emerges from a study of the history of economic 
doctrines it is the necessity for a more critical spirit 
and a more watchful attitude, always ready to test 
any new truths that present themselves, to extend 
a hearty w^elcome to every fresh observation or new 
experience, thus enabling the science to enlarge its 
scope and gain a deeper significance without sacri- 
ficing any of its essential tenets.” 

One presumes, in passing, that the only real test 
of new truth is practical experiment, even in the 
social sciences, that indeed a vast amount of ex- 
perimentation in the social sphere has been an 
outstanding feature of the last twenty or thirty 
years, that such experiment should be continued 
and extended and the results collected and collated 
with the utmost possible diligence and mental 
acumen, and that all real or imaginary association 
with worn-out theories or philosophy should be 
broken. 

This and the above quotation may be said to 
form the basis of Mr. Hecht’s new book, which 
may be strongly recommended for close study by 
everyone interested in commercial and industrial 
I problems ; and who to-day is not interested ? He 
says that our chief problems nowadays are naturally 
of an economic order, and the most pressing of 
them, because inability to solve it calls for doles 
with their demoralising influence, is unemployment. 
There is not enough work to go round, which seems 
strange when one considers that out of every hun- 
dred individuals the material desires of ninety-nine 
are unsatisfied. Then there are the correlated prob- 
lems concerning agricultural and industrial depres- 
sion, the insufficiency of the national dividend and 
consequent burden of taxation, and the restriction 
of credit. Further, what is the reaction of foreign 
commerce on the aforesaid problems ? Some thinlv 
that their solution and the prevention of ill-will 
among nations lies in freer trade and buying in the 
cheapest market. Others are equally convinced 
that for Great Britain the right policy is safeguard- 
ing and buying within the Empire. Can these 
things be put to the test of practical experiment, 
or must they for ever form the burden of endless 
argument and exacerbated controversy ? Mr, Hecht 
considers that the pivot of all these problems, both 
national and international, is wages, and it is 
mainly from the point of view of wages that he 
seeks, and claims to have found, a solution both 
of the wages problem or just distribution of wealth, 
and of the safeguarding problem and abatement of 



736 


NATURE 


[May 17 , 1930 


international discord. The French Academy offered 
a prize of 3000 francs. The British nation might 
well offer a prize of £ 35000,000 to am^one finding a 
satisfactory and practical solution of these weighty 
and hitherto intractable enigmas. 

There is not space here to do justice to Mr, Hecht’s 
discussion of the wages problem in the first part of 
his book, and we must confine our attention to a 
brief examination of the second part, treating of 
international trade, with special reference to free 
trade and safeguarding. He at least has no respect 
for free trade because of its affected association 
with an old and wnrn~out philosophy or pretence 
at scientific form. It does not indeed exist in real 
life, and is a mere abstraction. In regard to Great 
Britain it wnuld be quite justifiable to say that, so 
far from being scientific, it is not even correct in 
its name, and surely it is hopelessly unscientific to 
make a serious mistake right at the outset in 
terminology. Trade consists in exports as well as 
imports, and whilst the British export trade is 
hampered and shackled and overvrhelmingly bur- 
dened with high tariffs in nearly every market in 
the world, it cannot, except by a most ridiculous 
distortion of the truth, be called in any sense 
of the word free. A system merely of free im- 
ports is vastly different from free trade as under- 
stood by its greatest exponent, Adam Smith ; 
and to seek to uphold such a one-sided system 
under a false name is not science and is morally 
indefensible. 

Mr. Hecht insists on the profoundly important 
distinction between complementary imports and 
competitive imports. Forty or fifty years ago the 
imports into Great Britain were mainly comple- 
mentary and consisted in those things, largely raw 
material, which w^e could not produce ourselves at 
home. But as other nations became more advanced 
and industrialised the character of our foreign trade 
underwent a radical change, and our imports be- 
came largely competitive. Mr. Hecht shows that 
complementary imports decrease production costs 
and raise wages by economising labour, and by keep- 
ing labour and capital employed in those industries 
where both profits and wages are high. He shoves 
further, or certainly makes out a strong case for 
the contention, that competitive imports on the 
contrary increase production costs by reducing the 
efficiency of home industries and the possibility of 
mass production. Moreover, the cost of producing 
anything depends on another factor, namely, the 
continuity of demand, or in other words an assured 
and adequate home market. “ To expect industrial 
enterprise,’’ says Mr. Hecht, '' if an^article is to be 
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made at home one day and imported on the morro%v 
is absurd.” But foreign competition in the home 
market is always variable : in the absence of tariff's 
one can be sure that it will be intense, but the 
degree of intensity cannot be predicted. For the 
same reason the export markets are generally 
unstable, and little planning ahead for future 
demand — so essential for minimum costs — is 
possible. Therefore w'e may conclude that com- 
petitive imports involve the loss of what would 
be a certain and stable home market for what 
is necessarily an uncertain and unstable foreign 
market. 

Competitive imports destroy the stability of 
home industries, and cause thereby a twofold in- 
crease in production costs. For, first, although 
these imports mnst be paid for by exports, in- 
dustrial or commercial instability makes capital 
unproductive by leaving it standing idle ; secondly,, 
industrial or commercial instability makes labour 
unproductive by provoking unemployment.” (See 
Chaps. V. and vi. in the original.) 

The author next proceeds to examine a further 
disastrous effect of unrestricted competitive im- 
ports, namely, that of lowering the quality of home 
industries. It is fairly w^ell known by every British 
manufacturer that the keenest competition from 
abroad is in those industries where profits and/or 
wages are high, and where there is the maximum, 
scope for price-cutting. The ultimate effect of 
foreign competition, that is, competitive imports, 
is to drive labour and capital from those higher 
grade industries into those of lower grade where 
both profits and wages are lower. This degradation 
in British industry has been going on constantly 
for the last thirty or forty years, so that to-day 
the leading industries are low grade wherein profits 
I are almost negligible and wages dowm to a mini- 
mum, for example, in coal-mining, in many branches 
of the textile industries, in shipping, and in several 
others. 

Britain’s three principal exports — coal, textiles, 
shipping (this latter paying for imports by services) 
— are low grade in the sense that both w^ages and 
profits are very low, whereas German and American 
exports are the products of high grade industry. 
This is well illustrated by the character of the trade 
in textiles betw^een Germany and Great Britain in 
1913. In that year Great Britain exported to Ger- 
many hosiery, lace, cotton gloves, and other highly 
finished textiles to the value of only £633,776, 
whereas her imports from Germany in the same 
class of goods were £4,328,185. Of cotton w^aste 
and yarn (low grade semi-manufactured textiles), 
British exports to Germany amounted to £5,662,872, 



NATURE 



May 17, 1930] 


737 


and her imports from Germany £443,028. This was 
in 1913, and the position from the British point of 
Tiew has become much worse since then. It shows 
clearly that Germany is getting more and more of 
the trade in the higher class highly finished textiles 
and leaving the lower grade branches, of low w^ages 
and dowser profits, to Great Britain. This change 
in the quality of British industr}?- and British ex- 
ports is one of the most momentous in the industrial 
history of the country, and is not sufficiently 
appreciated in all its implications. 

A further charge in the indictment of our so- 
called ' free trade more correctly free or com- 
petitive imports, is contained in its effect on agri- 
culture. Mr. Hecht very truly says that home- 
growm food is our natural food ; imported food 
cannot be so fresh and is liable to deterioration, so 
that the health and productive poww of a people 
dependent mainly on imported food must suffer. 
Also the import of agricultural produce drives 
labour from the village into the town. But agri- 
culture is undoubtedly the healthiest industry 
known to man. It breeds a virile race. Conse- 
quently, competitive imports increase production 
costs by impairing the salubrity of home industries.” 
It may be that Mr. Hecht is not on quite such 
sure ground here as in other parts of his indict- 
ment; but he does make out a strong case for 
his main contention, that is, that competitive im- 
ports low'er w^ages in home industries, and that 
universal free trade would reduce w^ages through- 
out the world, down indeed to the level of the 
low'est paid labour,, such as that of India, China, 
or Japan. 

In a chapter showing how the current theory of 
international trade came to be tolerated, the author 
comes to the conclusion that that theory is well-nigh 
inexplicable in all its various postulates, including 
the assumptions that all imports economise labour, 
that the amount of labour economised is incalcul- 
able, that money pays for imports. That theory 
has indeed originated in the same false principles 
as the current theory of wages, and he quotes Sir 
William Ashley A Retrospect of Free Trade 
Doctrine ”) at great length in support of his de- 
nunciation thereof. The last two chapters in an 
excellent work, which should be closely studied by 
everybody, deal with the influence of money on 
international trade, and with the safeguarding prob- 
lem. In his examination of an exceedingly intricate, 
difficult, and highly contentious field the author 
has endeavoured to keep as closely as possible to 
the actual facts of our present industrial position, 
and shows, moreover, a fairly comprehensive grasp 


of the voluminous literature of the subject dealt 
with, as evidenced by the exhaustix^e documentation 
which supports the book. It is an invaluable con- 
tribution to the elucidation of the vital problems 
which now seem to involve the very existence of 
the British nation. W. G. Lifn Cass. 

Preservation of Scenery in the 
Thames Valley. 

The Thames Valley from Grichlade to Staines : a 
Survey of its Existing State and some Suggestions 
for its Future Preservation. Prepared by the 
Earl of Mayo, S. D. Adshead, and Patrick Aber- 
' crombie, with the assistance of W. Harding 
Thompson, for the Thames Valky Branch of the 
Council for the Preservation of Rural England. 
Pp. xvi-j-106 + 34 plates + 6 maps. (London: 
University of London Press, Ltd., 1929.) Limp 
cloth, 15.,9. net ; cloth boards, 215 . net. 

T he publication of this handsome quarto 
volume with fine type and good paper, 
admirably illustrated and well provided with 
specially prepared maps, will serve to mark an 
epoch in the history of landscape planning. Before 
the Industrial Revolution, the wealthy land- 
owner planned the environment of his mansion so 
that garden, open pasture of the park, woodland, 
and arable, combined economic efficiency with 
pictorial grouping. The time has now come when 
the nation should take control of the countryside 
and plan its development so as to combine the 
conditions of economy and beauty. 

The charms of the Thames-side betw’-een Crick- 
lade and Staines are described by the authors of 
this book with a restrained enthusiasm in keeping 
with the quiet beauty of the country itself, thus 
predisposing the reader to a sympathetic considera- 
i tion of the constructive proposals for preservation 
of beauty under progressive conditions. The river- 
side towns are dealt with in succession, particular 
attention being given to by-pass roads and other 
means for preserving the charms of the old High 
Street ; and the use and preserx^ation of every 
ancient . bridge is carefully considered. The ex- 
cellent photographs of these monuments remind us 
of the fact that in the shadowing of its arches an 
outdoor viaduct excels the beauty of nave or 
aisle ; and that the arches which span a smooth 
stream excel those of the viaduct because of 
their etherealised reflection. 

The most important, and perhaps the most 
novel, proposals are those relating to the pre- 
vention of building on the broad, flat meadow’'S 
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which Me in the embrace of the river’s curve. To 
the unwary visitor, these appear attractive for 
residence, or at the least for the week-end bunga- 
low, but are in fact unfitted for any dwelling-place. 
The ground is always waterlogged at a level 
little below the surface and is in most cases liable 
to flood, so that the site is unhealthy for the occu- 
pant. A still more important drawback is the 
difficulty of providing for disposal of sewage and 
of preventing contamination of the river. It is 
needful, moreover, that the river should be allowed 
to spread over these meadows in seasons of heavy 
rain, thus preventing sudden and excessive rise 
of level in the lower reaches. 

When we turn from the hygienic to the aesthetic 
aspect of the matter we find that it is a requirement 
of scenic grouping, or ^ landscape composition 
to keep these broad, flat meadows free from build- 
ings, for they are the foil of riverside towns and 
wooded bluffs, and also essential to the prospect 
from the opposite, higher bank, from which we 
obtain the wider view of the Thames Valley and 
its background of distant hills. 

The Council for the Preservation of Eural Eng- 
land has only been in existence for three years, 
but its influence upon public opinion is already so 
great that there is every reason to hope that the 
proposals put forward on behalf of its Thames 
Valley branch will receive careful and S 3 anpathetic 
consideration. Vaughan Cobnish. 


Fossil Brains. 

Diefossilen Gehirne. Von Tilly Edinger. Pp. 249. 
(BerHn : Julius Springer, 1929.) 36 gold marks. 

T he best results in science have been obtained 
mostly by combining two hitherto separate 
branches or methods. The author of the work 
before us is a daughter of the late Prof. Ludwig 
Edinger, who is well known as one of the founders 
of the comparative anatomy of the brain. She 
grew up, therefore, in a very centre of comparative 
neurology, and having also studied palaeontology 
from the geological point of view, she joined these 
two branches in a remarkable manner in palceo- 
neurology^ which is not an entirely new combina- 
tion, but has never been practised so thoroughly 
and methodically. The chance to make errors in 
this field is greater than anywhere else. For, as 
the author acknowledges in the very beginning of 
her book, a fossil thigh-bone is a thigh-bone anyhow, 
but a ' fossil brain ’ is not a brain at all : it is — 
with a few exceptions— only a natural (petrified) 
or artificial endocranial cast of a fossil skull. By 
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this fact we know more of the central nervous system, 
of many fossil animals than, for example, of their 
intestines, but to interpret the data with accuracy 
we must begin by studying in recent animals the 
relations between the brain and the form of the 
endocranial cavity, which is in many cases much 
more spacious than would be necessary to contain 
the brain only. These and other methodical and 
technical matters are discussed in detail and 
elucidated with many • illustrations in the general 
part (pp. 9-100) of the hook. 

Dr. Edinger has tried to write a clear and 
instructive hook for neurologists, for whom so many 
names of geological periods and fossil animals are 
mere ‘ words as well as for palaeontologists not 
versed in the neurological ^ jargon ’ ; and in this 
she has been successful. 

The other part of the book is a copiously illus- 
trated critical compilation (classified according to 
the zoological system) of all that is known about 
the central nervous system of fossil vertebrates ; 
and it is more than a compilation only, for the 
author, guided by her great experience on the sub- 
ject, often gives her own interpretation of the facts. 
The alphabetical bibliography (250 entries 1) has 
the practical feature that not only are the titles 
cited, but also with every article a brief mention is 
made of what it contains referring to the subject 
in question. 

In conclusion, some of the problems of general 
interest dealt with in the chapters may be men- 
tioned. Marsh’s ‘ law ’ suggesting that the species 
that proved to be the ' fittest to survive ’ had 
comparatively larger brains than the extinct forms, 
is not generally confirmed. Technical master- 
pieces of palseoneuroiogy are the reconstructions of 
the endocranial cavity with all canals and openings 
in fossil fishes, made by Stensio. It is confirmed 
that some of the giant forms among f ossM animals 
had small brains, but a relatively giant hypophysis. 
The sacral dilatation of the spinal canal in Stego- 
saurus is discussed in detail. The brain of the 
flying reptiles (Rhamphorhynchoidea and Ptero- 
dactyloidea) had many bird-like features, while the 
brain of the contemporary Archmopteryx was still 
more of the reptile type. The typical form of the 
bird’s brain seems to be in connexion with the 
function of flying. Like other organs also, the 
fossil brains make it clear that both buds and 
mammals have developed gradually from reptiles ; 
this evolution is partly a relative increase of the 
fore-brain. The brains of fossil Aiithropoidea are 
described in a special chapter. 

, :P. ' J. VAN, DEB. FeEN, ,Jb. 
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Our Bookshelf. 

Reports of the Progress of Applied Chemistry, Issued 
by the Society of Cbeniical Industry. Vol. 14, 
1929. Pp. 775. {London. : Society of Chemical 
Industry, 1930.) Is. 6d. to Members, 12^. 6d. to 
non-Members. 

The publication of a new volume of the annual 
reports of the progress of applied chemistry recalls 
the strange fact that there are still some industrial 
chemists who have never used, never even heard of, 
this excellent review. Chemists are usually bus}^ 
people, and busy people cannot be expected to read 
extensively the literature of those parts of the 
science with which they are not immediately con- 
cerned. They ought to do so, they admit, but can 
find neither time nor capacity for the enormous task. 
Nowadays, a chemist who claims to be w^ell in- 
formed is not necessarily a voracious reader of 
original papers, even in his own language, but is 
often one who, at least for his non-essential study, 
relies on records such as that under review, after- 
wards using them for the selection of the relevant 
literature to be consulted. How often do we now 
read not to acquire information but to discover 
where it is to be found ! Moreover, only the 
favoured few can afiord to maintain a reasonably 
adequate chemical library ; most of us are content, 
so far as journals are concerned, to keep the annual 
reports on pure and applied chemistry at hand and 
the corresponding abstracts within reach. By so 
doing we can at least rely on being kept in close 
touch with the development and application of 
chemical science. 

The present volume covers the same ground as 
its immediate predecessor with the exception of 
explosives, in which domain the survey is biennial. 
The chapters on general, plant, and machinery 
(B. Edgeworth- Johnstone) ; fuel (J. G. King) ; 
refractories, ceramics, and cements (W. C. Han- 
cock) ; iron and steel (0. O. Bannister) ; india- 
rubber (H. P. Stevens and W. H. Stevens) ; leather 
and glue (D. Woodrofie) ; foods (L. H. Lampitt) ; 
sanitation and water purification (J. H. Coste) ; 
fine chemicals, medicinal substances, and essential 
oils (E. Stedman) ; and photographic materials and 
processes (E. M. Hamer) have been entrusted to 
authors who were not concerned in the prepara- 
tion of last year’s report; the remainder of the 
twenty-four chapters have been contributed by 
the same authors as in 1929, either alone or in 
collaboration. A. A. E. 

Laboratory Guide to Vertebrate Dissection : for 
Students of Anatomy. By Dr. A. B. Appleton. 
Pp.xix + 152. (Cambridge: At the University 
Press, 1929.) 6^. net. 

As its title indicates, this is a book for use in a 
practical comparative anatomy course. It is in- 
tended for a somewhat unusual class of student, and 
consequently its contents, outlook, and method of 
treatment are unlike those of the standard texts 
in this subject. As stated in the preface, it is 
assumed that the student has already done a course 
in elementary zoology, including the usual verte- 
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brate types, and has also examined in more detail 
a mammal. ■ Unless this mammal were m.an, a 
number of comparisons in the book would be 
missed. To obtain full benefit from it the student 
should obviously have taken the preliminary 
medical studies, including a fair amount of human 
anatomy. This is not meant to imply that the 
student of advanced zoology cannot get many 
useful hints and fresh points of view' from its pages ; 
he undoubted.ly can. The types, treated in a series 
of regional dissections, are the lamprey, the dogfish 
(Squalus), Necturus^ the lizard, and the dog. As it 
is intended for assistance in dissection, information 
regarding osteology and the details of the central 
nervous system have been purposely omitted and, 
conversely, the muscles are treated somewhat more 
fully than is customary. 

In applying, so far as possible, the International 
(Basel Nomina Anatomica) Code of Nomenclature, 
the author has set a commendable example that 
might be followed wdth advantage by other works 
in comparative anatomy. On p. 28 it is stated that 
from the union of the pre- and post-trematic arteries 
dorsal of the first gill-cleft two vessels arise : the 
first efierent branchial artery and the internal 
carotid artery (lateral dorsal aorta) The former 
is better termed the first epibranchial and the 
latter is the hyoidean epibranchial — ^it is certainly 
not the internal carotid or the lateral dorsal aorta, 
as a glance at Scammon’s reconstruction of these 
vessels in the embryo would show. 

Atmospheric Corrosion of Metals : Third {Experi-^ 
mental) Report to the Atmospheric Corrosion 
Research Committee {British Non-Ferrous Metals 
Research Association). A Discussion held by 
the Faraday Society, 23rd May 1929. Pp. 173- 
252 4-475-502. (London: The Faraday Society, 
1929.) 55. net. 

Previoxjs reports to the Atmospheric Corrosion 
Committee have been concerned wdth laboratory 
experiments, and most interesting results have been 
obtained regarding the part played by an initial 
film of tarnish in determining the subsequent 
course of corrosion, especially of copper and its 
alloys. In the present state of our knowledge of 
corrosion, such carefully designed and executed 
experiments are of far greater value than a mere 
accumulation of empirical data, the number of 
which is already far too great. It was necessary, 
however, to confirm the laboratory results by field 
tests, and the latest report describes a systematic 
series of such tests, utilising the conclusions of the 
earher work. 

As is usual in field tests of corrosion, the results 
are by no means simple, and in fact the total 
amount of corrosion was so small as to suggest 
that typical non-ferrous metals should last for 
very long periods, even in industrial atmospheres. 
Much depends on the amount of exposure to rain, 
as the corrosion when the soluble products are 
continually removed may take a quite different 
course from that taken when the products accumu- 
late as a crust. For wire specimens, the change of 
electrical resistance gives a fair measure of the 
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extent of the corrosion. The effect of humidity 
and of the formation of deliquescent products is 
clearly brought out, and the results are of un- 
doubted value. In practice, local attack due to 
the concentration of the effects on a small portion 
of the exposed surface must play a large part in 
determining the life of a material, general corrosion 
having little effect. 

^La diffusion moUcidaire de la lumiere. Par Jean 
Cabannes, avec la collaboration d’Yves Rocard. 
(Beoueil des Conferences-Rapports de Docu- 
mentation sur la Physique, VoL 16.) Pp. viii 
-f 326. (Paris : Les Presses Universitaires de 
Prance, 1929.) 65 francs. 

The scattering of light by small particles observed 
by Tyndall was studied exhaustively by Lord 
Rayleigh, who showed in 1871 that each particle, 
assuming its dimensions small in comparison with 
the w^ave-length, sets up a secondary disturbance 
which travels in all directions. In 1899, Rayleigh 
concluded that the blue colour of the sky could be 
accounted for by the scattering of light by mole- 
cules of the atmosphere. In the book under notice, 
the author seeks to establish a coherent theory of 
the diffusion of light in the interior of a fluid on 
the assumption that the incident wave excites in 
each molecule a movement proportional to the 
field ; these little induced doublets vibrate with 
the frequency of the exciting wave and in their 
turn radiate diffused light. 

Although the idea of such molecular diffusion is 
comparatively modern, w^e are confronted to-day 
wdth an immense field of experimental and theo- 
retical investigation. The author has accordingly 
confined his attention almost entirely to the &- 
fusion of ordinary light in the interior of pure 
transparent fluids, and only in an appendix does he 
refer to the Raman effect. He has carried out a 
critical examination of the experimental results 
and also of the theoretical formulae. In the latter 
part of this work he has had the assistance of 
M. Rocard, who contributes two chapters deahng 
with the character of the diffused light as the 
critical point is approached, and with the study of 
the ' critical opalescence h The volume should 
be of great service to future investigators. 

Discoveries and Inventions of the Twentieth Century. 
By Edward Gressy. Third edition, revised and 
enlarged. Pp. xxi +476 + 177 plates. (London : 
George Routledge and Sons, Ltd. ; Hew York : 

E. P. Dutton and Co., 1930.) 12a. U. net. 

As the successor to Routledge ’s Discoveries and 
Inventions of the Nineteenth Century Mr, 
Gressy ’s book has enjoyed considerable popularity. 
First published in 1914, a second edition appeared 
in 1922, and to this further matter has now been 
added, and the number of illustrations has been 
increased. No one, perhaps, realises the difficulty 
of attempting to deal with modern discoveries and 
inventions in one volume, or of keeping such a 
volume up-to-date, more than the author himself. 

Mr. Cressy’s book is written in the first place for 
the non-technical reader, but we imagine many 
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engaged in scientific work and engineering will find 
its c&pters of great interest. The ground covered 
is mainly that of power generation and transmis- 
sion ; transport by land and sea and air ; com- 
munication by electricity, and such developments 
of chemistry and physics as may be included under 
the titles — soils and crops ; the borderland of 
modern chemistry; applications of photography; 
radium, electricity, and matter. Other subjects to 
which chapters are devoted are the electric furnace 
and refrigeration. 

Included in the text are many diagrams and 
photographs, the former being by far the more 
valuaWe to those wishing to know’' the why and 
wherefore. Whether the non-technical reader can 
understand the principle of the gyroscopic compass 
or the Ljungstrom steam turbine from the draw- 
ings given we are doubtful. In the chapter on 
gas, petrol and oil engines, the Eullagar engine is 
unfortunately showm upside down, while the state- 
ment that the internal combustion engine used in 
ships is not reversible needs correcting. 

The Conduction of Electricity through Gases. By 

Dr. K. G. Emel^us. (Blethuen’s Monographs 

on Physical Subjects.) Pp. x+94. (London: 

Methuen and Co., Ltd., 1929.) 2s. M. net. 

The phenomena of the electric discharge in gases 
are very striking in character and appeal strongly 
to those interested in physics. Besides, they have 
received numerous technical applications. But the 
subject is in reality complicated from an experi- 
mental point of view’ and is one which from a 
theoretical point of view is incompletely understood. 
The nature of the discharge is due to the occurrence 
of many elementary processes (the most important 
of which are ion formation and the excitation of 
light) linked together in a w^a}?' wffiich is obscure. 
Dr. Emeleus has presented fairly the present stage 
of development of the subject, and, therefore, we 
w^elcome his little work even though we may regret 
that he has not had more space to develop his views; 
for then the book wmuld have been more readable 
as well as more informative. But in compensation 
it is very cheap, and since, within its limits, it is 
extremely well written, we have no hesitation in 
recommending it. H. W. B. Skinheb. 

The National Benzole Association. Standard Speci- 
fications for Benzole and Allied Products, 1929. 
Pp. xiii + 145. (London : National Benzole 
Association, 1929.) 6s. net. 

Multiplicity of standard processes has been 
avoided by the whole-hearted adoption by the 
National Benzole Association of those portions of 
the ‘‘Standard Methods for Testing Tar and its 
Products’" (see Nature, April 26, p. 631) appro- 
priate to the examination of benzene, toluene, 
xylene, and naphtha. In addition, there are given 
for various commercial grades of these materials, 
fourteen specifications, apphcable only wLen the 
particular methods described are used. Allow^ance 
is made for the addition of any further specifica- 
tions or methods that may be made from time 
to time. , B. A. E. ' 
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Letters to the Editor. 

[The Editor does not hold himself resimnsihle for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natijbe. No notice is taken 
of anonymous communications.'] 

Reflection of Positive Ions by Crystals. 
Further experiments on the reflection of hydrogen 
positive rays from crystals, similar to those described 
in Nature for Jan. 11, have shown that the pheno- 
menon is more complex than might have been ex- 
pected. More than a hundred photographs showing 
reflected rays have been obtained imder various con- 
ditions, and they show several features of interest. 
Great differences have been found in the reflecting 
powers of different samples of calcite. Two were 
found that gave strong reflected rays when the glancing 
angle was less than two degrees. The images obtained 
on Schumann plates placed at right angles to the 
beam may be properly termed reflection patterns, as 
they show considerable complexity, vary in a regular 
manner with the angle of incidence, and can be re- 
produced at will with the same setting of the crystal 
and speed of the rays. Six other calcite crystals gave 
reflection patterns containing fewer lines or lines on 
a fogged background. Reflected rays were also ob- 
served with a diamond which was kindly loaned by 
Dr. D. Cooksej^. A natural cleavage face of this 
diamond had been used in experiments on the reflec- 
tion of gamma rays. A highly polished face gave 
indistinct patterns on a fogged background. Clear 
lines were obtained from two other faces, one of which 
was the natural cleavage face, and the other a face 
that had been cut and appeared rough, due to saw 
marks. No reflected rays were found in a few trials 
with rock salt, galena, and magnetite. 

The strongest parts of the patterns are produced by 
rays that have energies corresponding to more than 
six thousand volts. Slower rays may be present in 
the original bundle, as shown by a positive ray 
analysis, but they are not reflected so strongly as the 
faster rays. With a low potential on the discharge 
tube the reflection pattern lacks certain of the parts 
that appear with high potentials. A positive ray 
analysis of the ions reflected from one of the calcite 
crystals showed that in addition to the hydrogen 
atoms previously reported, all the positive ions in the 
original bundle are present in the reflection patterns, 
namely, hydrogen molecules, triatomic hydrogen 
molecules, and heavier ions that are probably oxygen 
atoms. With the present resolution, the various ions 
are superimposed in the streaks or lines formed by 
the reflected rays of various velocities. 

The dependence of the angle of deviation by the 
crystal on the energy of an ion, rules out the possi- 
bility of ascribing the reflection to the deviation of 
particles by electrostatic forces, which would require 
the reflected rays of various velocities to lie in a 
plane, and to have angles of deviation inversely pro- 
portional to the energies of the particles. In most 
cases the reflected rays of different velocities do not 
lie in planes, as they give curved images on the plate, 
and in the cases where a straight line is formed the 
deviation is not inversely proportional to the energy 
but is a linear function of the reciproca.1 of the velo- 
city. Charges would not be expected to accumulate 
on the crystal because of the secondary electrons 
liberated by the bombardment of metal parts near 
it, and its uncharged condition is shown by the fact 
that those rays which Just pass over the crystal with- 
out hitting it are undeflected. The small penetration 
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of the ions into matter, as compared with electrons 
of the same equivalent wave-length, suggests that 
energy changes at the surface or inside the crystal 
will have to be taken into account in a complete 
theory. The important factor in determining the 
angles may be a quantity analogous to a refractive 
index which would depend on the energy of the ion 
and its alterations. 

Small changes in the angle at which the incident 
rays hit the crystal produce a regular series of changes 
in the direction of the deflected rays. At nearly 
grazing incidence on one of the calcite crystals, with 
the rays parallel to an edge of the cleavage rhomb, 
there was a fan-shaped arrangement of the reflected 
rays in eight or more radial lines of different intensi- 
ties. As the angle was made steeper, the lines formed 
by the reflected rays of various velocities shifted to- 
wards the normal to the crystal surface, and became 
curved, the intensities altered, and new curved lines 
appeared at the sides, making the patterns more 
complex and more symmetrical. This change was 
produced by an increase of only one degree. With a 
second calcite crystal which was turned so that, at 
grazing incidence, the rays made an angle of about 
fifteen degrees with an edge of the cleavage rhomb, 
clear patterns were obtained which had an unsym- 
metrical character. These patterns, as well as those 
from the diamond, also changed in a regular manner 
with small increases in the angle of incidence. The 
dependence of the angles of reflection on the angle of 
incidence and on the velocity of the rays suggests 
very strongly that a theory of the phenomenon will 
have to contain other elements besides particles and 
the forces exerted on them by electric and magnetic 
fields. 

A. J. Dempster. 

University of Chicago, April 22. 


A Point in the Theory of ‘Critical Illumination’ 
in the Microscope, 

It is extremely difScuit to give any general theory 
of the formation of the image in the microscope, inas- 
much as the action differs with every different object 
and with the arrangement of the iilumination. On 
the other hand, it is possible to give a satisfactory 
account of particular cases which throw light on the 
various ‘simplifications’ which have from time to 
time been put forward. Modern views are repre- 
sented in a recent discussion on the Abbe theory 
{Jour. Boyal Mic. Soc., 49, pp. 123-142 and 228-264 ; 
1929). 

A case which allows of simple treatment is that in 
which the illuminating system is imagined to be pro- 
jecting the image of an axial point source s^ymmetrie- 
ally into the object plane. It may be assumed that the 
illuminating lens is free from aberration and that it 
has a rectangular aperture. 

The distribution of amplitude in the plane then 
follows the usual law 

, , sin'W 

a = constant X - 

u 

which is plotted in the thick curve of Fig. 1, Note 
that the amplitude may change sign, but the phase 
remains constant. The broken curve shows the 
relative intensity, represented by the square of the 
above function. As is well known, the central maxi- 
mum is very large in comparison with the lateral 
maxima, which rapidly decrease in intensity. Similar 
results are found for the distribution of amplitude 
and intensity along the diameter of the ‘ Airy disc ’ 
characteristic of a circular aperture. 

If Mi is the ‘ numerical aperture ’ of the illuminating 
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cone, tlie flistaiice h between the central maximum 
and the first dark miiiimnm {u =:7r) is given by 

- 0*5A 

We may select a case where a grating, typified by a 
row of very small apertures, lies symmetrically in the 



1?iG. 1. — Values of (sin full curve, and (sin troken curve. 


object plane. Then, selecting the spacing of these 
apertures as distant from the axis on each side by the 
intervals corresponding to 

U ='Jr/2, 37r/2, 57r/2, etc., 

it will appear that the amplitudes of the portions of 
the illuminating interference pattern exposed by the 
apertures are proportional to 

2/r, -2/3r, 2/57r, etc., 

on each side. 

Consider now the central pair of apertures. If 
each aperture is very small, the amplitude of the 
vibrations diffracted into various directions by one 
aperture will be fairly uniform. The amplitude effect 
of the two in a direction taken in an axial plane con- 
taining the row of apertures and at an angle B with 
the normal to the ‘ grating ’ will be 

amp. cos 


where is the amplitude due to one acting singly, and 
X is the spacing. 

The eSiect of the second pair is 2^2 cos . 

Thus the series representing the effect of the whole 
row becomes one of the type 


the central elements are illuminated in any marked 
relative, intensity. 

I have chosen one of the simplest possible cases to 
deal with above, but the discussion can be extended 
to the more general cases of gratings disposed un- 
symmetrically to the illuminating ‘ pattern and hence 
to gratings with finite apertures. In all cases which I 
have examined so far, the sharply bounded 
diffraction images appear. Therefore the 
idea underlying the so-called critical 
illumination of the microscopist, that is, 
that the sharply focused condenser or illu- 
minator destroys the effective coherence 
relations between the different parts of the 
object plane, is somewhat fallacious. Of 
course the extension to the practical case 
involves the illumination by a source of 
finite area, and an indefinite number of 
overlapping Airy discs appear in the object 
plane, so that the discussion of the above 
type of coherence can often be short- 
circuited (as can be shown in certain cases) 
in favour of a shortened ‘ equivalence 
principle’. However, the fundamental 
features of the optical action in such 
cases is very generally mis-understood, and 
many physicists have maintained that the resolv- 
ing power of the grating would be greatly diminished 
in such a case as the above in spite of Huygens’ prin- 
ciple. Whereas the usual ‘ Abbe theory ’ contemplates 
phase relations only between sets of homologous points 
or lines, the actual process involves phase relations over 
definite areas. The discussion of the consequences 
of these ideas is outside the scop© of a short letter. 

In order to test these conclusions practically, I have 
removed the eyepiece of a spectrometer and mounted 
a piece of process screen with about 200 lines to the 


^1, 




JM =1 (cos 5 


cos S(p Y 


etc. 


which is at once recognised as the Fourier expansion 
of ‘ unity 

The resultant e£ect of the series is seen in the dis- 
tribution of amplitude in the back focal surface of the 
objective of the microscope, which follows the Fourier 
graph, Fig. 2, in which the amplitude changes sud- 
denly from plus one to minus one at the values of 
given by — 7r/2, 7r/2, St/2, etc. The sharpness of the 
transition is determined by the number of terms in 
the series, in our case by the number of lines in the 
grating free to transmit light ; not by the number 
which are visibly illuminated. 

The regions of constant amplitude with their sharp 
boundaries correspond to the (touching) diffraction 
‘images’, of the condenser pupil formed by the 
objective, and if the light is unrestricted, the full re- 
solving power, proportional to the number of elements, 
is thus seen to be valid although only one or two of 
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Fia. 2. — Fourier expansion of unity (cosine series). 

inch in the plane of the spectrum, so that the lines of 
the grating are parallel to the monochromatic slit 
image, which is carefully focused in the ‘ grating ’. 
It is not difficult to ensure that not more than one 
grating element is appreciably illuminated. In spite 
of this the grating is found to produce sharp diffrac- 
tion images of the aperture of the telescope objective 
of the instrument. An interesting variation is to use 
the whole spectrum so that every element is apparently 
illuminated by a different wave-length. The diffrac- 
tion, of course, persists. 

In view of the importance of such considerations 
in the theory of the microscope, I hope to discuss them 
more fully elsewhere, and I may add that Mr. G. F. 
Bose has performed a number of very interesting 
experiments confirming the principle, which he will 
also describe. L. 0. Mabtin. 

Imperial College of Science and Technology, 

South Kensington, S.W.7, Mar. 28. 
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Atmospheric Light CoiumBS from Artificial Lights. 

The light columns observed by Mr. Currie (Natube, 
April 5, p. 526), though rather unusual phenomena, 
have been described previously. Once in France and 
twice in Italy, during the War, I noticed that gun 
flashes at distances of the order of 15 kilometres 
appeared as narrow vertical streaks of light centred 
about 10^-15° above the horizon. The occasion in 
France (Nov. 6, 1916) was a most striking one ; a note 
giving the details was published after the War in the 
Quar. Jour, Boy, Met. Soc.^ 45, pp. 366-368 (1919). 
About 9.30 F.M. on that evening there were visible, in 
addition, parts of a lunar halo of 22°, a horizontal 
circle or mock moon ring, and a halo of 90°. During 
the remainder of the evening continual gun flashes 
produced a weird and unnatural effect as of vertical 
slits opening and closing suddenly in a dark curtain 
with a fiery background. Later in the same evening 
a still more remarkable spectacle was presented in that, 
as a result of enemy action, a large ammunition depot, 
some 15 km. distant from the point where I was 
stationed, was set on fire. The fire (or fires) appeared 
also as great vertical streaks in the sky, with a dark 
patch at their centre, the altitude of this dark centre, 
measured by theodolite, being 32|°. 

The meteorological situation at the time was that 
northern France lay under the warm front of an 
advancing depression, and the sky by this time (11 
p.M.) was overcast with thin alto-stratus cloud, 
deteriorating, through which the moon still shone 
dimly. The optical phenomena produced on this 
evening by the coincidence of a modern bombardment 
and a great ammunition fire with the peculiar meteoro- 
logical and optical situation which produces mock 
moons, etc., have possibly seldom been equalled in 
history. Even in less sensational form, the pheno- 
menon of vertical light columns from artificial lights is 
apparently seldom seen in western Europe ; at least, 
even knowing of its existence, I have not often seen it. 

Again, Prof. Carl Stormer states (in Geof. Pub.^ 
vol. 4, No. 7, pp. 57-58) that he saw “ a singular 
atmospheric optical phenomenon ”, near Oslo on 
Feb. 5, 1922, when spectroscopic examination enabled 
a column of red light to be distinguished as not being 
an auroral ray. It was verified later that in this ease 
the fire had been 6 km. distant. It is remarked that 
there was diffuse thin cloud through which one could 
distinguish the stars, and that this cloud must have 
consisted of ice crystals and have been at a height of 
about 3000 metres. Prof. Stormer told me recently 
that he has not on any other occasion seen such a 
phenomenon. 

A. H. B. Goldie. 

Edinburgh, April 10. 

Mb. Hugh Nicol’s explanation (Nature, May 3, p. 
671) of atmospheric light columns from artificial lights 
is not merely an extension of mine but an alternative. 
My explanation, the orthodox one, is that the columns 
are due to the reflection of light from laminar crystals ; 
his suggestion is that the columns are due to diffraction 
by laminar or acicular particles. 

I do not think the diffraction hypothesis can be 
accepted. The laminar crystals which are in the 
majority when phenomena like sun pillars occur are 
not microscopic objects. The diameters of flat crystals 
without rays were measured by Dobrowolski. He 
found, for example, that at -6*3° G. the average 
diameter was 1*7 mm. The cloud particles which pro- 
duce diffraction phenomena, coronse, are much smaller, 
having diameters of the order 0-02 mm. 

The most satisfactory demonstration that reflection 
does take place from crystals with horizontal sur- 
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faces comes from aeronautical observations. It some- 
times happens that the aeronaut flying over a cloud 
sees on the cloud a white patch, the under-sun. When 
he comes to a break in the cloud and catches a glimpse 
of a sheet of calm water below, he realises that the 
direction of the brightest part of the under-sun is just 
that of the image of the sun in the water. 

As we are obliged to admit the effectiveness of re- 
flection in this case, there is no need to doubt that the 
same cause is operative in the other. 

F. J. W, Whiffle. 

Kew Observatory, 

Bichmond, Surrey, 

May 6. 

Telosynapsis or Structural Hybridity in (Etsotberm ? 

In a recent article^ I have put forward a hypo- 
thesis which I consider provides an explanation in 
terms of segmental interchange and parasynapsis of 

(i) the occurrence of ring - formation in (Enothera, 

(ii) its inheritance on selfing and crossing, and 

(iii) the occurrence of mutant forms differing In 
properties of ring-formation from their parents. 
These seem to be the essential requirements of a 
working hypothesis expressing the relationship of 
(Enothera with other plants and animals. Further, 
the premises on which the hypothesis is based have 
been defined very fully in later articles.^* 

Two of Prof. Gates’s pupils, Miss Sheffield® and 
Mr. Catcheside,’ have defended his earlier views and 
criticised this h^^othesis on general grounds, without^ 
however, providing any evidence that the hypothesis 
is incompatible with earlier observations. Their 
objections are directed against my first paper and 
would, I feel, be removed by a study of the theoretical 
principles enunciated with some precision and a 
great amount of detail in the later ones which 
they do not quote. It seems superfluous to define 
these principles again, for there is little to add and 
nothing to take away. 

Catcheside,^ however, has also made a new observa- 
tion, namely, that a ring of 21 chromosomes is 
formed in a triploid plant ; this he concludes “ com- 
pletely disposes of the hypothesis of segmental inter- 
change, adapted {sic) by Darlington as a basis for 
parasynapsis in (Enothera Mr. Catcheside has 
been good enough to show me his preparations. 
The critical structures seemed to me susceptible of 
being interpreted, not as a ring of 21 chromosomes, 
but as consisting of various configurations of the kind 
observed by Hakanssen in his account of triploid 
(Enothera.^ Thus the associations I made out were 
the following : (i) unpaired chromosomes ; (ii) 

rod pairs, united at one end ; (iii) ring pairs, united 
at both ends ; (iv) chains of three and of four chromo- 
somes ; (v) branched chains of chromosomes (with 
triple union) ; (vi) ring pairs associated (by a triple 
union) with one end of a third chromosome. Mr, 
Catcheside has given a formula, based on my hypo- 
thesis, with which these types agree. 

In view of the difficulty of interpretation of dia- 
kinesis figures in triploid (Enothera (cf. Catcheside’s 
figures 35 and 36), I think the novel conclusion that 
he has arrived at is a little precipitate. Earlier 
workers on triploid (Enothera have often hesitated 
to come to any decisive conclusion with regard to the 
delicate question of the association of the chromo- 
somes. Gates,® for example, has contented himself 
with saying that “the chromosomes are scattered 
for a considerable, distance along the long axis of the 
spindle”, and later that the 21 chromosomes are 
“ somewhat scattered along the spindle as is usual in 
many (Enotheras These difficulties led Gates to 
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conclude® “that there is usually no metaphase, 
strictly speaking 

P,6'. — Since writing the above I have received a 
paper by two of the leading authorities on this sub- 
ject in the United States “ who “ have compared the 
chromosomal phenomena in Datura and CB?%othera 
and have shown that segmental interchange is a 
possible basis of circle formation in both genera”. 
Further, these workers have been able to determine 
the type of configuration that would be shown by a 
hybrid, from a knowledge of the pairing properties 
of its parents’ chromosomes and the genetical pro- 
perties of their characters. In four cases tested 
these determinations {one of them a jirediction) were 
shown by observation to be correct. 

Those who are familiar with the sterile speculations 
prompted by the theory of telosynaj^sis will notice a 
welcome change in the close reasoning now being 
profitably applied to the chromosome analysis of 
(Enothera. C. D. Dabling'ton. 

J ohn Innes Horticultural Institution, 

Merton Park, London, S.W. 19, 

April 11. 

^ Barlnigton, C. I). J. Genets 20 : part 3 ; 1929. 

Barliiigtoii, C. B. J. Genet, 21 ; part 1 ; 1929. 

® Barlingtori, C. B. J.GeMet.,2i: part 2; 1929. 

^ Gairdner, A. E., and JDarlington, 0. 1). Nature, 125 ; Jan. 38, 1930. 

® Newton, W. C. I\, and Darlington, 0. D. J. Genet, 22 : part 1. 

« Sheffield, F. M. L. Proe. Hoy. Soe., 105 B ; 1929. 

’ Catcheside, 3). 0. Trans. Roy. Soc. Bdin., 56 : part 2 ; 1930. 

® Hsikansson, A. llereditas, 8 ; 1926. 

» Gates, n. li. Rot Qaz., 48 ; 3 909. 

’"Gates, B.R. Ann.Bot..Zl\ 1923. 

” Blakeslee, A. ,F., and Cleland, 11. B. Proc. Nat Acad. Set, 16 , 1930. 


The Integuments of Whales. 

In whales the integuments may be supposed to 
serve a double or treble purpose : the outer layers — 
the epidermis and the pars papillaris of the dermis or 
cutis vera protecting the imderlying parts, and the 
deeper — the thick and oily pars reticulata or ‘ blubber ’ 
preventing the loss of heat, and at the same time 
diminishing the specific gravity of the body and 
reducing its tendency to sink. 

In the Greenland whale (? also in the Atlantic 
whale) the epidermis is thicker than in the ‘ fin 
whales ’, and in the Delphinapteridse (that is, iii the 
narwhal and white whale) it is thicker, although not 
to the same extent, than in other ‘ toothed whales ’. 
Moreover, in the Greenland whale and in the Delphin- 
apteridse a pars papillaris which is tough and does 
not yield oil is present, a condition not met with in 
the ‘ fin whales ’ and in many of the ‘ toothed whales ’. 

Are the integuments thicker in the calf than in the ; 
adult ? The answer appears to be in the affirmative : 
the epidermis in the young sperm whale is f in. in 
thickness against f in. in the adult, according to Beale, 
and ill the calf of the Greenland whale nearly 2 in. 
against about half that thickness in the adult, accord- 
ing to Seoresby. 

An epidermis 2 in. thick is remarkable, but Seoresby 
makes the same statement in his “ J ournal of a Voyage 
to the Greenland Sea in 1822 ”, and in the log-book of 
his 1811 voyage preserved in the Whitby Museum. 

In the blue fine whale (B. Sibhaldi) the blubber is 
known to be thin and imperfectly formed at birth 
(see Turner, Tmns. Roy. Soc. Edin., vol. 26). As- 
suming tha,t this is also the case in the ‘ right whales 
might not the great thickness of the epidermis in 
the calf of the Greenland whale be a protection against 
the coldness of the Arctic waters until the blubber 
has reached its normal character and thickness t 
As mentioned in Buckland’s “ Notes and Jottings ”, 
p. 352, and recently by Sir Sidney Harmer (see 
Natubb, Feb. 22, p. 286), the “ inner skin ’ or pars 
papillaris of the narwhal and white whale Were at 
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one time used in making leather, but, so far as I know, 
the corresponding layer of the skin of the Greenland 
whale, although tough and J in. thick, according to 
Seoresby, was never put to a similar purpose. The 
whalers looked on it as valueless and threw it over- 
board together with, the thick ‘ black-skin ’ or epi- 
dermis attached to it. Not so the Eskimo ; they 
held it in high esteem as an article of diet. ^ Maktuk 
the Eskimo name for the rejected part of the whale’s 
integument, is, according to Low Cruise of the 
Neptune p. 261), usually eaten boiled: “when 
cooked it has the appearance of thick black india- 
rubber and is soft and gelatinous while its flavour 
approaches that of the clam The corresponding 
parts of the narwhal and white whale were cooked 
and eaten in the same way. Robeet W. Geay. 

8 Hartley Road, Exmouth, 

April 21. 


Search for an Inactive Isotope of the Element 
84 (Polonium). 

The elements 81 (thallium), 82 (lead), and 83 (bis« 
muth) have both radioactive and inactive isotopes, 
whereas the elements 84-92 are only known in an 
active form. Several attempts have been made to 
find inactive isotopes of the latter elements. Aston, 
using Ms mass spectrograph, tried to discover a stable 
isotope of radon in the atmosphere, and Hahn made 
extensive researches to find an inactive isotope of 
radium. All these attempts failed. 

We have recently tried to extend the series of in- 
active elements by searching for an inactive isotope of 
the element 84 (polonium), which follows bismuth. 
Through the work of the discoverer of this element, 
Mme. Curie, and her co-workers, as well as of Marck- 
waid and of many others, the chemical properties of 
polonium were found to be intermediate between those 
of bismuth and tellurium. Hence it is obvious that if 
a stable isotope exists, it must be associated in Nature 
with tellurium or bismuth. 

We looked for the elements 84, therefore, in the 
following tellurium and bismuth minerals : Hessite, 
calaverite, nagyagite, tetradymite, and bismuth glance 
as well as native bismuth. The minerals were dis- 
solved, and a known amount of polonium added as 
radioactive indicator. On removal of the polonium 
from the solution, it was to be assumed that any iso- 
tope present in the solution would accompany the ■ 
active polonium. By special methods devised for the 
purpose, it was possible to regain the added polonium 
electrolytically on molybdenum electrodes, the de- 
posit weighing only about 1/10 mgm. X-ray investi- 
gations, carried out by the secondary ray method to 
avoid the possible volatilisation of the substance under 
the action of the cathode rays, have shown that the 
deposit cannot contain more than 1/2 per mille of the 
element looked for. The X-ray line searched for was 
polonium Dap the wave-length of which was calculated 
from Moseley’s law to be 1111 X.U. All the lines on 
the plate could be identified as belonging to lead, bis- 
muth, silver, mercury, or tungsten . As we started with 
about 400 grams of each of the minerals mentioned, 

1 gm. of each mineral camiot contain more than 10~^ 
gm. of the element in question. This negative result 
is in agreement with generalisations arrived at by Dr. 

A. S. Russell. 

There is thus very little hope of finding an inactive 
polonium isotope, or of extending the series of radio- 
active elements which now exists beyond 83 (bismuth). 

G. Hevesy. 

A. Gixentheb. 

Institute of Physical Chemistry in the 
University of Freiburg im Breisgau. 
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The Oldest Record of a Slug. 

Miss Alice Mackie, writing from Egypt, sends me 
a photograph showing a couple of slugs represented 
on a wall at Karnak (Fig. 1). These figures are of 
course well known to Egyptologists, but probably not 
to malacologists. They a]3pear to represent the species 
VeroniceUanUotica (Cockerell, Nautilus, 3 BAXUBxy 1910, 
p. 108), which w^as found by the Nile above Khartoum. 
In my original account I could only give the colora- 
tion as shown by alcoholic material. Mrs. G-. B. 


Intensitat der sekuiidareii/i -Stralilung der Bromatome 
des Krista! Is grosser als in eiiier Richtung von kleirier- 
em Winkel gegen jene Achse ; ausserdem ist diese 
Strahlimg der Bromatome zuni Teil in der Weise 
polarisiert, dass die Intensitat dei‘ eiektrisch parallel 
jener Achse schwingenden Stralilung bis zu 20 per cent 
grosser als die Intensitat der senkrecht dazu schAviiig- 
enden Strahlung ist. 

Aus diesen Eigenseha,ften der ii-Strahliiiig der 
Bromatome aus Dibromanthrazen lassen sich folgeiide 
Schliisse ziehen : 1 . die Achsen der chemischeii Mole- 
kiile in dern Dibromanthrazenkris- 



tall liegen parallel zu einanden. ; 2. 
die Valenzachsen der Bromatome 
in diesern Kristall siiid einander 
parallel ; 3. die Elektronen der 
imtersten iind der nachstlioheren 
S eh ale des B romatoms, welchen die 
iv-Stra,hhmg zugeordiiet ist, besitz- 
en. in Bezug aiif eine ausgezeichnete 
Achse bestimmte Lagen. 

Ein ausfuhrlicher Bericht fiber 
die vorstehende IJntersuehung wird 
voraussichtlich in den Annalen der 
Physik erscheinen. 

J. Stabk. 

Crosshesselohe-Mfinchen, 

April 15. 


The Ancestry of Man. 

The theory I have been advan- 
cing during the last two years that 
man is not descended from the 


Longstaff found a specimen among papyrus on the 
river bank at Hillet al-Nuwer, an islet on the Bahr 
el-Gebei. She noted that the living animal was very 
dark grey above, beneath dirty yellow turning to 
deeper yello'w anteriorly.^ This agrees sufficiently 
with the Luxor figures, which are shown to be dark 
above and pale below. As this is the only slug of the 
kind known from this region, the identity is reasonably 
certain. T. D. A. Cockerell. 

University of Colorado, Boulder, 

Colorado, Mar. 30. 

^ Robson Joiirml Linnemi Soc., Zoology, 32, p. 268, 1914. 

Polarisierte und gerichtete Rontgenstrahlung aus 
einem Kristall. 

Durch mehi'ere experimentelle Untersuchungen 
liabe ich festgestellt, dass die Atome der Elemente 
Wasserstoff und Helium eine ausgezeichnete Achse 
besitzen, in Bezug auf welche die Gleichgewichtslagen 
ihrer Elektronen angeordnet sind. Auf Grund spek- 
traler Analogie kann man folgern, dass auch bei den 
schweren Elementen die Elektronen an der Atomober- 
flache in Bezug auf eine ausgezeichnete Achse ange- 
ordnet sind. 

Analog sind im Innern und auf dem Grunde der 
Elektronenhiiile der schweren Atome die Elektronen 
in Bezug auf eine ausgezeichnete Achse angeordnet. 
Dies lasst sich aus einer Erscheinung folgern, 
welche ich kiirzlich aufgefunden habe ; es ist die 
Erscheinung der Polarisation und der gerichteten 
Intensitatsverteilung der iC- Strahlung eines Elements 
aus einem Kristall. Die sekundare JC-Strahlung des 
Brom -Atoms, welche infolge der Absorption primarer 
Rontgenstrahlung von monoklinen y, y-Dibrom- 
anthrazenkristallen emittiert wird, zeigi namlich fol- 
gende Eigenschaften: in Bezug auf die Achse, welche 
senkrecht zur Symmetrieebene steht, ist in einer 
Richtung, welche senkrecht auf dieser Achse steht, die 


apes, but from a primitive common 
anthropoid stock which gave rise to the apes as well 
as to our own direct ancestors, has gradually come 
about from the intensive study of fossil man the 
world over as well as from our recent and more 
extended knowledge of the anatom^?' and the habits 
of the apes. This new knowledge reveals data 
entirely unknovm to Darwin, and he to-day would 
be among the first to grasp the new outlook and give 
it his unbiased consideration. I regret to find that 
advanced and entirely unauthorised reports of my 
presidential address before the American Association 
for the Advancement of Science at Des Moines were 
interpreted as disloyal to Darwin’s theory of the descent 
of man. More extended knowledge of the data on 
which the new point of view is founded wdll cause such 
criticism to subside, as disloyalty to the main features 
of Darwin’s theory of the descent of man is unthink- 
able. 

It seems that in human palaeontology new ideas of 
time and space, as well as of heredity and of the 
principles of descent or phylogeny, are compelling us 
to recast or reconsider all the older ideas to which we 
fell heir at the close of the nineteenth century. I 
regret that pressure of other wnrk compels me to 
postpone the assembling of fresh facts and the meeting 
of many of the arguments which are now being ad- 
vanced by several authorities for the older point of 
view. Like all other questions of descent, the problem 
of human ancestry can only be settled by fresh palaeon- 
tological discovery . In view of the fact that anthropoid 
ape remains are very rare and that primitive human 
remains are still more rare, we may have to wait for 
several decades before the fortunate discovery is made. 
The ancestors of man were the most clever of all 
animals and, therefore, the first to avoid natural burial 
and fossilisation. Henry Fairfield Osborn. 

Osborn Research Rooms, 

American Museum of Natural History, 

April 7. 
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Scattering of X-rays by bound Electrons. 

^923, Compton gave a theory with experimental 
venfacations of scattering of hard X-rays by free 
electrons, and in a subsequent paper he considered 
theoretically the case of modification of radiation 
pattered by bound electrons (Compton : “ X-rays and 
Electrons , p . 2 8 6 ) in wliicli the latter ma,y be removed 
troin one orbit to the other. Recently, I have observed 
that a part of the monochromatic X-rays in passing 
through carbon undergoes a change in frequency and 
appears on the longer waye-length side of the primary 
radiation. Copper /Ca radiation was allowed to pass 
through carbon soot and the transmitted radiation was 
analysed by a caicite crystal fitted up in a Siegbahn 
spee^ograph. A current of 8 m.a. was passed through 
tJie X-ray tube at a peak voltage of 28 k.v In ad- 
dition to the original copper Ka radiations and other 
lines 111 the tungsten E -series, a new diffuse broad 
Ime^ of wave-length 1592 X.U. (^/i? -572) appeared 
on the photographic plate. This new line appears to 
have a more or less sharp edge on the short wave- 
length side. The wave-length of this line w^as com- 
pared with those of other lines the presence of w-hich 
might be expected from the X-ray tube excited under 
the given condition and was found not to coincide with 
any one of The time of exposure was varied 

trom b to 14 houre m different cases and all of them 
show^ed the same effect. 

. 1 . explained by the fact 

that the copper Aa radiation in passing through carbon 
loses a part of its energy equal to that of removing 
the electron from the /i-shell either to the optical level 
or to u^ity. The frequency difference between this 
line and the original coi3per Xa lines is 20-1 (in vjR) 
whereas the value of carbon Ka is 20-4 dn v/7? • 
iSoderman, ZeU.f. Phys,, 52). I / • 

It may be mentioned here that the possibility of this 
of radiation -was also predicted by Kramers and ' 
Heisenberg, and it show^s a certain similarity with the 
Kaman effect in molecules. 

Nickel Xa radiation produces a similar effect on 
pasamg through carbon. Further, this effect has also 
been observed m the case of oxygen and nitrogen for 
copper Aa, nickel Aa, nickel A^j, tungsten Zuj radia- 
tion, the measurements of which with photographs 
will be published m due course. B B Ray 

University College of Science, 

92 Upper Circular Road, Calcutta, 

April 8. 


of which were fluid sols and others typical jellies hni- 
soattenng of which was identical tithin the 
th^/thf ®^^P®^™®ntal error. They further suggest. 

eiihanced intensity of the scattered light in 
the gels observed by me might be due to a partial 
curding or crystallising out. paitiai 

It may be permissible to point out here that J. W 
en appears to have previously observed a slightly 
opalescence during the formation of gels 
from soap sotoions (of. McBain’s article in J. 
Alexanders Colloid Chemistry”, vol. 1, p 140i' 

duetfrit?in'd as electriSll con-' 

Sjcted. vap^r pressure, remain 

11 William Kamsay Chemical Laboratories, 
university College, 

London, W.C.l. 


Intensities in Band Spectra. 

Prof. E. Condon (Phijs. Rev. 32 d 858 * 
LrtlSi*nuetear\ra''® new quantum mechaLiost 

transitiortCi^rTob™^^ 

actual intensities of the lines emitted depend upon the 

S tife the wfve fTctiom 

of the initial and of the final states. The evaluatim? of 

tliM mtegral can be approximately carried through for 
symmetrical diatomic molecules. The intensitfes of 
the hues associated with vibrational electroS^ toaL? 

terms ofThe cr"^°"®>® and ex^seTfr 

thrtransSn separation of the nuclei during 

weli^tif by this method agree very 

t';? 

^all, thus being m good agreement with the exnerf 

“ ierS'p »<• 

states for iodine is also exnlainpd « T^^ntuni 

regular deviations from^Sen^rthTcr^^^^ 
hydrogen that have not as yet been exnlfn'nAri Tk 
SL"*" bepnbhshed the 

Berlin, Friedenau, ^ Hxttchisson. 

April 17. 


The Identity of Colloidal Particles in Soap Sols 
and Gels. 

Db. M. E. Laing MoBain and Prof. J. W. McBain 
found about ten years ago that several properties 
for example, the conductivity, lowering of vapour 
pressure, concentration of sodium ion, etc. of the 
sols and gels of sodium oleate are identical ; ^d from 
this they came to the conclusion that the colloidal 
particles m the two states are identical in nature and 
amount. 

It is well known that Ught scattering gives us an 
accurate idea of the delicate changes in the colloidal 
particles m sols and gels, and is therefore a very 
significant property of colloids.' During my investi- 
Mtions^on the scattering of light in soap sols and gels 
I found that the mtensity of the light scattered by 
gels of sodi^ oleate is distinctly greater than that 
m sols at the same temperatui'e (Xattjre Kov 2 
1929, p. 690) Tn a recent letter to NATUBE’(Jan.'26,' 
19M, p. 126) Dr. M. E. Laing McBain and J W 
MoBain report that they have succeeded in preparing 
samples of the same solution of sodium oleate, som® 
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The New Planet. 

aiiorcfrfth^ dfrcovS; :Sh\rrpfaiet''r 

suggested that the object might represS tti 
mostmember of the family of planete form 

^gTe’tSeS^%iret7‘^'“f''^ coLideSble 

coupled with its great distance, wouM °appear^ toTe 

better explamed by the theory of canture^^ 4f U 

It may be said that the capture 

sideration. If capture is koslible th A 

might be regarded as the firsf of a new serier'' FurtlT’' 

of the Stiirs have captured planets. * majontp 

, Maidstone, April 25 ' 
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Angler-Fishes.*^ 

By Dr. C. Tate Regan, F.R.S. 


T he fins of fishes are formed of a membrane 
supported by rays, which are generally 
flexible and jointed. But in one great group of 
fishes — the perch group — some of the fin-rays, and 
particularly the front rays of the fin on the back, 
are converted into strong, sharply pointed spines, 
weapons of attack and defence. It might be 
thought that these specialised structures would be 
end-products of evolution ; but that is not so, for in 
various offshoots of the perch tribe the spines are 
modified for other purposes. In the flat-fishes, 
which swim by undulating movements of the body 
and the long marginal fins, the spines are recon- 
verted into articulated rays — an example of re- 
versible evolution. In the sucker-fishes, which 
attach themselves to sharks, turtles, and other 
marine animals, the spinous dorsal fin is trans- 
formed into a laminated adhesive disc placed on 
top of the head. In the angler-fishes the spinous 
rays of the dorsal fin have become slender and 
flexible, and the first is placed on the head, and 
forms a line and bait. 

The angler-fish found in British seas has a large 
flat head, and a wide mouth furnished with sharp 
depressible teeth. The bait is a flap of skin — 
sometimes white in colour — ^placed at the end of 
the line, near the mouth. The angler lies on the 
bottom — and waves about the bait, which is perhaps 
better termed a lure, for it is not meant to be 
seized — and so entices other fishes near enough to 
be caught. 

In the seas of other parts of the world there are 
other anglers more or less similar to ours. In 
some of these, as in Lophiomus naresii from New 
Guinea, the skinny flaps that look like weeds, and 
help to conceal the lurking fish, are much more 
developed than in the British species. 

Another group of anglers includes a number of 
small fishes, compressed in form, and often brightly 
coloured and marked with patterns of stripes or 
spots. They are found in warm seas, many in- 
habiting the crevices of coral reefs. One fives 
among the Sargassum weed, where its coloration of 
mottled brown on yellow renders it inconspicuous. 

The two groups of anglers so far described in- 
clude fishes that live in the light ; they have a 
coloration that harmonises with the ground on 
which they fie, or the rocks and weeds amongst 
which they rest, and their lure is a flap or a tassel 
at the end of the fine. A third group includes the 
anglers that live out in the ocean, and deep down 
in the dark, generally from about 100 fathoms to 
500 fathoms below the surface ; not at the bottom, 
but in mid-water. These are uniformly coloured, 
generally blackish. Their lure is luminous, the 
swelling at the end containing a glandular sac with 
a luminous secretion ; the sac is partly enclosed in 
a pigmented cup, fined inside by a peculiar mem- 
brane that acts as a reflector ; the light shines 

* Friday evening disconrse delivered at the Eoyal Institntion on 
Mar. 7. 
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out through the mouth of the cup, and there is 
some evidence that it can be turned on or off at 
will. Generally the mouth is large, and the teeth 
are strong, sharp, and depressible inwards. 

Another peculiarity of the oceanic anglers is the 
extraordinary distensibility of the stomach. In 
the depths of the ocean meals are scarce, and the 
angler does not want to refuse one because it is too 
big. There are several examples known of anglers 
that have swallowed fishes two or three times their 
own length and several times their own weight ; 
two of these had just begun to digest the fish they 
had swallowed, and then took baits and were hooked 
and caught on fines I Others have been carried 
upwards by the struggles of their victims when 
these were first seized, and have been found at the 
surface of the ocean, alive but helpless. I believe 
that these could not have escaped their fate, for 
their teeth are so arranged that they hold the 
victim that is struggling to escape, but lie down 
and allow a little more of it to pass inside every 
time its efforts relax ; so that eventually it is com- 
pletely engulfed, and makes a considerable altera- 
tion to the figure of its captor. 

In Linophryne the teeth are stronger than in any 
other angler. In L. arbor if er the large luminous 
lure is carried by a short stout line, and below the 
I chin is a large branched barbel, or beard. The 
use of this appendage is unknown ; it may be 
luminous, or the little swellings on the terminal 
branches may be sensory organs, perhaps giving 
warning of the approach of other fishes. In 
other species of Linophryne the beard is different 
in structure, and the lure may have a series of 
filaments on each side of the bulb. 

Edriolychnus has the skin translucent, although 
the stomach is pigmented ; the luminous organ is 
sessile, without any line. Gigantactis is remarkable 
for the long fine line, in one species four times as 
long as the fish itself. One is reminded of a fly 
fisherman. The movements of the small lure may 
imitate the swimming movements of a small 
luminous animal. 

The fine is a fin-ray, and like other fin-rays is 
articulated to the end of a basal bone ; this lies 
in a hollow on top of the head, but in Gigantactis 
its end projects. In Bolopichthys the basal bone 
projects more distinctly, and in some other anglers 
the whole of it may be permanently protruded, 
and it may increase in length, forming a rod. 

Lasiognathus (Fig. 1) is a complete angler, for 
it has not only a rod and a line, but also a triangle 
of hooks, like those used by a pike-fisherman. In 
this extraordinary fish the upper jaw is connected 
to the head by a membrane ; the prey, perhaps 
brought to the mouth by the hooks, must be com- 
pletely enclosed by a downward movement of the 
upper jaw, when the membrane connecting it to 
the head forms the sides of a pouch ; the teeth are 
bristle-like, of no use for piercing, but meeting 
across and closing the gap in front of the lower jaw^ 
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when the prey is inside the month. I suspect that 
this fish may feed on Pteropods, which are small 
enough to be taken in whole, and would offer a good 
hold. for the hooks. 

There is a considerable diversity among the 
anglers of the ocean. The lure differs greatly in 
size and form, and may be sessile on the head, or 



Pig. 1 . — Easiognathus saccostoma. isaitiiral size.* 


at the end of a short or a long line, and the line 
may or may not be connected with a rod ; one 
fish even has hooks, as "well as a rod and line. We 
can get some idea of the meaning of this diversity 
if we reflect that human anglers specialise ; there 
are salmon fishermen, trout fishermen, pike fisher- 
men, and roach fishermen, each using a different 
sort of rod, line, and bait or lure. Moreover, 
human anglers may use a variety of baits for the 
same fish ; the trout fisherman, for example, may 
use artificial flies, spinning minnows, or worms, not 
to mention other methods. It w^ould also be of 
advantage to the angler-fishes to display a variety 
of lures, for if all fished with the same bait, in the 
same way, the inhabitants of the ocean might come 
to look upon it as a danger signal. 

The typical members of the group have a uni- 
form coloration, a luminous lure, a large mouth, 
strong teeth, and a very distensible abdomen. 
This is an example of correlated adaptations ; 
these characters are related to the habits and con- 
ditions of life of these fishes, and can scarcely have 
been evolved by accident, which is a modern 
theory of evolution that has some popularity. 

Further correlated adaptations have developed 
within the group. In Himantolophus the lure is 
very complicated in structure, with numerous 
tentacles, ending in luminous tips. In young 
examples of this genus, about 2 inches long, the 
lure is simpler, and the mouth smaller, than in the 
adult. At a still earlier stage, as in all these 
anglers, there is no line or lure ; it grows out from 
the head. These young fishes, with relatively 
small mouth and feeble teeth, and with the lure 
absent or little developed, live nearer the surface 
than the adults, and feed on minute organisms. 
But some retain these juvenile habits throughout 

* The figures are talcen from two sets of picture postcards issued hy the 
British Museum (Natural History), entitled Oceanic Angler-fishes 
and sold at Q(L a set of five cards, with leaflet. 
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life ; they never grow to more than two inches 
long, and the line and lure do not develop. Lipac- 
Us is very similar in structure to a young Himanto- 
lophus, but has no lure, somew^hat larger eyes, 
and much larger nostrils, indicating that it seeks 
its food by smell and sight. The species of Rhyn- 
choceratias differ in their pincer-like jaws, and some 
by still larger nostrils. The final stage in this 
series — Acer atlas — differs from Rhynchoceratias in 
having the eyes directed forwards (Fig. 2) ; and 
the snout is shortened in relation to stereoscopic 
vision, as in man. This little fish differs consider- 
ably from the typical anglers of the ocean ; but its 
modifications of structure are all related to the 
adoption of a new habit, search for food by smell 
and sight. 

Neocemtias (Fig. 2) is probably related to 
Giganfactis ; it has also lost the line and lure and 
developed the olfactory organ, but on a different 
plan, one nostril being at the end of a tube. This 
curious fish has teeth outside its mouth, on the 
surface of the head ; each is long, slender, hooked 
at the end, and inserted in a muscular papilla, so 
that it is independently moveable. One may 
imagine the ends of tw^o or three teeth coming- 
together to catch something, and then passing it on 
to the other teeth, until it gets inside the mouth. 

Now comes the most remarkable thing of all. 
All these free-swimming oceanic angler-fishes, 
black and mostly rather terrible in appearance, are 
females. The only males of this group known are 



Fig. 2. — ^Above, Aceratias macrorhinus ( x 2) ; below, Seoceratias 
sjnnifer ( x 3). 


dwarfs parasitic on the females. A pair of fishes 
was taken in a trawd to the south of Iceland ; 
they belong to a genus — distinguished 
by the spiny skin, and by the very long rod and 
short line. The wife is 40 inches long; her 
husband is only 4 inches long, so that she is a 
thousand times his weight. He is attached to her 
in the mid-ventral line. The male (Fig. 3) has a 
general similarity to the female ; but he has no line 
and bait, and no teeth. He is attached to her by 
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iiieaiis of oiitgrowtlis in front of the snout and of the 
lower jaw, wiiich meet in front of the mouth and 
unite wi’th a prominence on the skin of the female. 
The union is so complete that it is difficult to say 
where one fish begins and the other ends ; the con- 
necting tissue is fibrous and full of blood-vessels, the 
general direction of which is from one fish to the 
other, and the male is a mere appendage, nourished 
by the continuity of his blood system with that of 
the female . He is quite incapable of feeding himself, 
for Ills mouth is closed in front and has no teeth, 
and his digestive system is reduced to a vestige. 
But he has a heart, and gills, so that he is able to 
breathe ; w^ater for respiration enters through the 
mouth. Another large female Ceratias w^as so for- 
tunate as to possess twn males, attached close 
together on the side of her abdomen. 


In these fishes the eggs are shed in the sea, and the 
males must be free when they are first hatched, and 
attach themselves if they find a female, first holding 
on by the mouth, and then becoming grown to her. 

In Photocorynus a female three inches long has a 
male only f of an inch long attached to the top of 
her head above the right eye. In Edriolychnus 
a female about 3 inches long has a fully adult 
male, f of an inch long, attached under the 
spine of the prseoperculum, and upside down. 
The attachment of the male Photocorynus is of the 
same type as in Ceratias, by means of outgrowths in 
front of the snout and the lower jaw, whereas in 
Edriolychnus the main attachment is inside the 
mouth, which is choked up. In both we must 
suppose that the male first nipped a piece of 
the skin of the female between his jaws, and 
that the ends of the lips fused with the papilla 
so formed. Then if the tongue pressed against 
and fused with this papilla inside the mouth, the 
Edriolychrms axmngement would result ; but if it 
w^ere pushed forward between the branches of the 
lower jaw to effect a union wdth the female below 
the mouth, subsequent growth would give the other 
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arrangement, wdiich. has the advantage that the 
mouth has more room for the intake of wnter for 

respiration. 

These fishes are unique amongst backboned 
animals in having dw'arfed and parasitic males, and 
unique among all animals in their method of 
parasitism, for in no other animal is there a union of 
the blood-systems of host and parasite . The nearest 
approach is the embrjn of the placental mammals, 
where also parasite and host are of the same species. 

How^ if we consider the habits and conditions of 
life of these fishes we can understand the evolution 
of the dwnrfed and parasitic males. The oceanic 
anglers are feeble swimmers; they float about 
w^aiting for their prey, and they are necessarily few^ 
in numbers as compared with the more active 
fishes that they attract with their luminous lure. 


They live a solitary life, and they are in the dark. 
Imagine such a fish, out in the middle of the Atlan- 
tic, perhaps half a mile below’ the surface ; How 
could it find a mate ? But there may be thousands 
of males in a brood, hatched out at the same time 
from the eggs shed by a single female ; and if these 
at once look for females, the chances of finding one 
are much greater than if they waited until later, when 
their numbers had diminished. If they are lucky 
enough to find one they unite with her and develop 
at her expense ; if not, presumably they perish. 

These extraordinary habits of the males have led 
to the degeneration of the organs they no longer 
need — ^the lure, the teeth, and the digestive system. 

The males of these oceanic angler -fishes are 
another example of correlated adaptations, of 
several independent changes of structure related to 
new habits. These cannot be explained by the 
theory of evolution by accident — of changes of 
structure being due bo changes in the germ-cells, 
that have no relation to habits and environment. 
They fit in better with the theory/ that the actions 
and reactions of the animals themselves result in 
modifications of structure that become hereditary. 
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The Geological History of the Pacific Ocean.^ 

By Prof. J. W. Gregoey, P.E.S. 


T he Pacific Ocean, as the greatest geographical 
unit on earth, mth an area greater than that 
of. all the land, presents the difficulties as well as 
the attraction of its size. Its broad trigonal shape, 
nearly 10,000 miles wide from New Guinea to Peru, 
forms a striking contrast to the relatively narrow 
trough of the Atlantic ; and the difierences in size 
and shape render the recurrence of the same 
structural and biological units, which is so con- 
spicuous with the opposite coasts of the Atlantic, 
less likely with the Pacific. Its 3000 islands give 
little evidence as to its geological history, for most 
of them are composed of comparatively young 
volcanic ejecta or coral rock. 

The first striking feature of the Pacific is its 
apparent unity. Its surrounding lines of volcanoes, 
the so-called ' girdle of fire its unstable marginal 
earthquake zone, the parallelism of its bordering 
mountain chains to its shores, the features which 
led Suess to describe its coasts as so different from 
those of the rest of the world as to constitute the 
Pacific Coast-type, and the association by Prior 
and Barker with this typ)e of a special suite of rocks, 
have all supported the conclusion that the Pacific 
Ocean has a geographic and geological unity which 
indicates its permanence throughout geological 
time. This view, urged by Dana in 1846, has been 
adopted by many’* geologists, such as Eusseli 
Wallace, and palaeontologists such as W. D. 
Matthew, and is supported by the recent verdict 
(1929) by^ Professor Schmidt of the Zoological 
Museum, Leningrad, that '' The Pacific was formed 
in very ancient times and has undergone no im 
portant changes 

This belief in the j)ernianence of the Pacific has 
been rejected by many^ authorities. The existence 
of a Pacific continent was advocated in his pre 
sidential address to the Geological Society sixty 
years ago, by Huxley, That the Pacific is the oldest 
ocean is accepted by some authorities, as von 
Huene, who reject its permanence. In 1899, how- 
ever, I argued against the Pacific Ocean having 
been permanent, and expressed the view that “ the 
Pacific Ocean may have undergone great changes 
later than the other oceans To that opinion I 
still adhere. 

Faith in the unity of the Pacific was strengthened 
by widely accepted theories of its origin. The 
view that the Pacific Basin is the hollow left when 
the moon was torn away from the earth is unten- 
able, as the moon is 37 times too big and 20 per 
cent too heavy. The standard geological theory 
of the origin of the Pacific is that of Suess, who 
inferred from the parallelism of the surrounding 
mountains its unity of origin and from the marine 
Triassic rocks on the coasts its Triassic age. 

That the margins of the Pacific have been greatly 
altered is certain. All authorities on the geology 
of the East Indies agree that they are fragments 

^Residential address to the Geological Society of London on | 
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of a continuous land, which lasted throughout the 
Palseozoic and extended far into the Pacific, This 
ancient Malaysia was continued northward as the 
Cathaysia of Grabau by which China extended 
eastward into the Ocean. Australia, it is gener- 
ally accepted, was once continued eastward to 
Fiji and New Zealand, while Asia extended, south 
of Japan, to the line of the Liu Kiu and Ladrone 
Islands. 

On the American side the former occupation of 
the eastern Pacific by land — ^the Schuchertland 
and Burckhardtland of von Ihering — is necessary 
to explain the stratigraphy of western America, 
the coarse conglomerates in Chile, and the sudden 
truncation of the structural grain of South America 
in Peru and in Ecuador near Paita. 

On the northern side the Pacific was once occupied 
by the land-bridge from Mongolia to the United 
States, south of the Bering Sea, which was used 
in four different epochs by large quadrupeds. To, 
the south the replacement of sea by land is affirmed 
by all those who beheve in the connexion of 
Australia and New Zealand to South America 
either directly or by Antarctica. 

A marginal reduction of the Pacific is, however, 
not enough, for many botanists, zoologists, and 
j)al9eontologists, from very different lines of evid- 
ence, insist that the range of plants and animals, 
living and extinct, requires the existence of exten- 
sive lands in the Central Pacific, and probably of 
land lines nearly or wholly Trans-Pacific, such as 
the Archigalenis of von Ihering. 

Such striking coincidences in structure as occur 
on the opposite sides of the Atlantic are not to be 
expected with the Pacific ; and it may be im- 
possible to disprove that the community of organ- 
isms in America and Asia is not due to passage 
across the Bering Sea : but in many cases that 
route is improbable, as it was not in existence at 
the time required, or was too far north' to be in a 
suitable zone of latitude. Many zoologists claim 
that the chief Pacific islands have been peopled 
either by inhabitants who developed in the 
Centra] Pacific or reached the islands there by 
migration across a land connecting them with the 
continent to the south-west that occupied Polynesia. 

The geological evidence is fully consistent with 
this conclusion. It indicates not a persistent 
Pacific Ocean, but the occupation of its site by a 
succession of narrow seas separated by land and 
with a predominant trend west and east. Thus 
in the Lower Cambrian the Oleiiellus Sea to the 
north was separated from the Eedlichia Sea to the 
south-west ; in the Middle Cambrian one sea spread 
from the Himalaya to the Eocky Mountains, and 
an arm of it, in the Upper Cambrian, overspread 
eastern Australia. The whole of the southern 
Pacific from New Zealand to South America may 
have been land, for the only Cambrian in South 
America was an arm of the iltlantic. 

The Ordovician in Pupiao in southern China 
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has ‘\scarGelyaii.y trace of an American element ’’ ; 
the fauna there is European. China and western 
America had no direct marine connexion. 

In the Devonian the East Indies and the China 
Sea wnre occupied by a land that extended into 
the western Pacific and bounded the sea by which 
the European fauna reached south-eastern China 
and Tongking. In the Middle Devonian the sea 
with the Elabellites fauna lay along w^estern South 
America and in the valleys of the Amazon and 
Mississippi ; but it did not reach Australia, where, 
in the Upper Devonian, the Chemung fauna of 
New York invaded New South Wales : the absence 
of this fauna from Asia and California shows the 
separation of the north-vrestern and south-eastern 
Pacific seas. 

The Carboniferous had the same separation of 
the Asiatic and West American marine faunas ; 
and evidence of land is given by Gigantopteris, 
a member of the Gondwana flora, which is found in 
southern and eastern China and in Texas, and 
doubtless entered both from a Pacific land. 

The Trias has a wide range around parts of the 
Pacific, but was deposited in separated seas — an 
Arctic Ocean with a guK to British Columbia : 
the western end of a southern European sea which 
reached Venezuela and South California ; the 
eastern end of the same sea extended past the 
Himalaya to New Zealand. It is represented in 
New Zealand by a distinct province which was in 
a gulf and was not the opening to a Pacific Ocean. 
Evidence of trans -Pacific lands in the Trias is given, 
according to von Huene, by the affinities of the 
Triassic reptiles of South America to those of India. 

The Jurassic was the time of the main develop- 
ment of the Pacific continent of Haug. The 
Liassic sea of the North Pacific was separated from 
the contemporary seas in Central and South 
America. The Malm fauna of Chile ranged west- 
ward to the Himalaya, but was different from that 
of the North Pacific and the European fauna in 
the Antillean region. The Pacific region in the 
Upper Jurassic according to Uhlig was occupied 
by faunas of four geographical provinces. 

In the Cretaceous shallow water connected 
California and India ; while later a land separated 
the Senonian faunas of California and Japan from 
that of Chile and New Zealand. The North Pacific 
was crossed by the giant Sauropods in their range 
between Mongolia and Montana, and a land route 
in a suitable latitude was used twice later by large 
quadrupeds. The South Pacific was crossed in 
the Cretaceous by reptiles, that migrated between 
South America and Asia, as the route via North 
and Central America was not then a vailabl e . Lands 
west of x4merica allowed the diffusion of the Dakota 
flora (Turonian) southward to the Argentine. 

In the Kainozoic Era the trans -Pacific lands 
seem to have lasted until the Oligocene or early 
Miocene, since the alligator, various reptiles, 
amphibia, insects, crayfish, land mollusca, primi- 
tive mammals, etc., indicate migration routes across 
the tropical and warm temperate zones. Land 
plants do the same, for Asa Gray showed that the 
floras of China and the southern humid areas of 
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the United States have much in common. Gor- 
donia^ one of the plants found in both -areas, helps 
to fix the date of the migration, as it has been 
recently discoiTued by Berry in the Miocene of 
the Pocky Mountains. 

The occurrence of similar animals and plants 
on opposite sides of the southern oceans has been 
explained by their origin in a northern land or 
their independent evolution. The northern mono- 
poly of evolution is opposed by the theory of Ernst 
Schwarz of the southern origin of the mammals, and 
the evidence of the development of various animals, 
including some freshwater fish (vide Regan) and 
many plants in the southern land. The evidence 
of parasitology renders the alternatives to the 
spread of some animals across the southern Pacific, 
according to Launcelot Harrison, “ merely gro- 
tesque 

The life of the Pacific islands, according to maiyy 
authorities, can only be explained by the existence 
of extensive Pacific lands on which developed a 
Eu-Pacific fauna and flora. These lands must 
have been connected with Polynesia and Austral- 
asia ; and w^ere probably united to the former 
extension of the Andes to the north-west of Peru ; 
according to Steinmann his Chimu-andes extended 
to Haw^aii and Polynesia, and were cut off from 
South America at the end of the Eocene. 

Lands survived across the Central Pacific appar- 
ently until the Lower Kainozoic ; but as the higher 
mammals and birds characteristic of the Upper 
Kainozoic are distinct on opposite sides of the 
Pacific, the land- bridges 'W'ere destroyed before 
these animals could use them. 

Darwin’s theory of coral islands — now^ estab- 
lished by the boring at Funafuti, gravity observa- 
tions on Jaluit, the widespread presence of mid- 
Kainozoic foraminiferai limestones, the drowmed 
nature of the coasts of many of the islands, and 
the botanical evidence from the Marquesas of their 
subsidence for thousands of feet — ^implies the sink- 
ing of a belt across the Southern Pacific during 
the Upper Kainozoic. 

The evidence of the sedimentary rocks that the 
crust subsides to amounts up to 50,000 feet is 
opposed to the extreme form of isostasy, which 
denies the possible uplift of an ocean floor. The 
arguments in favour of that view, based on a sub- 
oceanic heavy stratum, as proved by the distri- 
bution of igneous rocks, gravity observations, and 
the speed of earthquake waves, rest on such doubt- 
ful assumptions that geologists should be guided 
by the direct geological evidence. 

The long Altaid and Alpine mountains w'-ere 
doubtless continued across the Atlantic and the 
Pacific by at least raised belts. The ending of the 
Altaid line in the south-eastern part of the main 
island of Japan, and of the Alpine lines in southern 
China and the East Indies indicate their former 
extension into the Pacific. Its floor must have 
been disturbed by the forces that crumpled strips 
across the whole length of Eurasia into fold- 
mountain chains, by the mutual pressure between 
the northern dome of the world and the protuberant 
tropical belt. 
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News and Views. 


C'oNciRxVTULATiois'S aiid good wishes are offered to 
Dr. (Jeorge Claridge Druce, who will be eighty years of 
age on May 23. The story of his earlier years has 
Ijeeii told by Dr. Druce himself in the introduction to 
the “ Flora of Buckinghamshire ” (1926), the third 
of his series of floras descriptive of the Thames valley 
counties. The autobiography tells of difficulties 
successfully overcome by hard work and persever- 
ance, and is an interesting record of the zeal and 
industry with which from early boyhood Dr, Druce 
has, almost literally, pursued the study of our British 
flora, and has gained a knowdedge of the rarer plants 
in their native habitats which is unique. This has 
been achie\"ed in the intervals of an exacting business 
life — that of a pharmaceutical chemist. For many 
years Dr. Druce has been honorary curator of the 
Fielding Herbarium at Oxford, and, in association 
with a former professor, Dr, S. H. Vines, has j)ub- 
lished accounts of the historic collections at the 
University, notably the Dillenian and Morrisonian 
herbaria. The field botanist is indebted to him for a 
modern edition of the best used handbook on British 
plants — Hayward’s “ Botanist’s Pocket-Book ” — and 
Dr. Druce has also himself compiled a “ List of 
British Plants ”, 

Since 1904, Dr. Dmce has been the moving spirit of 
the Botanical Exchange Club, the annual report of 
which supplies records and critical notes on members 
of tlie British flora. In 1908 its circle of interest Avas 
extended by the formation of a society which should 
include well-wishers in addition to active w^orkers. 
Dr. Druce’s botanical interests are not limited to the 
British flora. He has travelled widely, his visits 
extending so far as Australia and South America. 
Our latest news of him was that he was botanising in 
Cyprus, an account of a former visit to which he 
recently described at a meeting of the Linnean Society. 
That Dr. Druce should have received an honorary 
M.A. degree and later the Sc.D. of Oxford is evidence 
of the esteezn in which his work is held and the posi- 
tion he has won in the University town in which he 
has for many years lived and worked. A further 
recognition was the fellowship of the Royal Society, to 
which he was elected in 1927. 

It is now well known that certain forms of vomiting 
are primarily caused by depletion of the body’s store 
. of carbohydrate ; in such conditions the administra- 
tion of an easily assimilable sugar is an important 
part of the treatment . All carbohydrates are absorbed 
after digestion as monosaccharides and ultimately 
converted into glucose or glycogen : hence for 
quickest absorption without the need ier preliminary 
digestion glucose is indicated. It is useful in the 
prevention ■ of cyclical vomiting in children, as a 
source of food in staiwation during illness, in the 
cure of insulin hypoglycaemia, and has been re- 
commended in surgical shock, chloroform poisoning, 
and asthma. The vomiting of sea-sickness is fre- 
quently preceded by acidosis ; the administration of 
glucose may prevent it, or may abolish it if it has 
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already occurred. There is evidence that certain toxic 
agents exert a less deleterious action on the liver 
when that organ contains a good store of gfyeogen : 
glucose is the simplest form of carbohydrate to ad- 
minster to ensure rapid filling of this store. Pure 
medicinal glucose can be obtained in the form of a 
white powder from Messrs. The British Drug Houses, 
Ltd., London, JST.l : for the preparation of a sterile 
solution suitable for subcutaneous, intravenous, or 
rectal injection, it is also issued in a concentrated, 
sterilised solution in sealed tubes. 

The earthquake of May 5, which was recorded at 
Kew^ Observatory at 13 hr. 58 min. 11 sec. G.M.T., 
was the strongest, indeed the only great destructive 
earthquake, ever felt in the south of Burma. The 
centre seems to have been near Pegu, the ancient 
capital of the coimtry. Of this city of 14,000 inhabi- 
tants, the greater part is destroyed, the pagoda, the 
municipal offices and the main street being in ruins. 
After the earthquake, a fire broke out in the most 
congested quarter of the town and an area of about 
two square miles was swept by the flames. As in 
San Francisco, Tokyo, and Yokohama, they spread 
unchecked owing to the destruction of the water- 
mains. The number of persons killed in Pegu is 
estimated roughly at from 600 to 1000, not an ex- 
cessive number seeing that the earthquake occurred 
at night. At Rangoon, about 45 miles to the south- 
south-east of Pegu, 46 deaths are reported, while- 
many buildings are seriously injured. The total 
number of shocks felt in Rangoon up to 1904 is given 
by Montessus de Ballore as only five, of which one in 
' 1888 w^as strong enough to throw down a few chim- 
neys, and another, 1894, to unroof or shatter some, but 
not many, houses. Farther to the north, in the dis- 
trict surrounding Amarapoora and Ava, shocks are 
much more frequent, "while that which occurred on 
Mar. 23, 1839, must be reckoned as one of the wurld’s 
great earthquakes. It may be of interest to add that- 
the burned-out areas of Tokyo and Yokohama in 192.3 
contained about 7 square miles and 3 square miles 
respectively, while that covered by the great fire of 
London in 1666 was not more than two -thirds of a 
square mile. 

In 1898 the British Association met in Bristol, and 
in the following year a University College Colston 
Society was formed, on the lines of the Colston 
societies already in existence commemorating the 
work of Edward Colston, but for the express purpose 
of supporting University College, Bristol. After 
various slight changes of title, the society still exists 
as the Colston Research Society, a unique association 
of citizens for the promotion and assistance of research 
in the university of their city. A brief history of the 
Society and record of its work has been j)repared by 
Dr. Morris W. Travers. For a number of years the 
Society’s activities took the form of an annual appeal 
in the president’s name, as a result of which about 
£500 a year was handed over to the Council of Uni- 
versity College, Bristol, In 1908 a part of the Society’s 
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funds was diverted to the promotion of the scheme 
for a ITniversity of Bristol, and with its foundation 
the Society used its funds to finance research in the 
University. An experiment in the form of industrial 
research fellowships was inaugurated in 1922, and six 
industrial firms each agreed to subscribe £150 for 
the support of as many research fellowships for one 
year, the donor having tlie right to choose the line of 
research adopted. The scheme proved difficult to 
work in the University laboratories and has not been 
repeated. In 1927 it was announced that a fellowship 
had been established in connexion with cardiac 
reseai’ch being carried on in the University, thus 
reverting to one of the original aims of the Society. 
Last year the Society received a sum of £5000 from 
Mr. R. H. Mardon to form a trust fund for the endow"- 
ment of research, and Mr. Mardon also made himself 
responsible for the additional charges for incorpora- 
tion of the Society which his gift necessitated. The 
citizens of Bristol can look back on their steady 
support of research and higher education with pride 
and satisfaction, and it may be hoped that their 
Colston Research Society wall be copied in other 
university cities of Great Britain. 

The thirty -sixth James Forrest Lecture of the 
Institution of Civil Engineers was delivered on May 5 
by Prof. R. V. Southwell, who took as the subject of 
his address — “Aeronautical Progress, 1914 to 1930”. 
This was the first opportunity the Institution has had 
for viewing in perspective the extraordinary advances 
which have been made in aerial locomotion since the 
period prior to the War ; and W’as all the more apt 
since the last lecture dealing with the subject was 
given by Dr. Lanchester in May 1914, to an audience 
ignorant of what the future held in store for it. 
Prof. Southw^eli stressed the remarkable fact that the 
kernel of all we yet know of fundamental aerodynamic 
theory was to be read in the 1914 lecture by such as 
could understand. Dr. Lanchester had been at great 
pains to give estimates of the gains that might be 
expected to accrue from improved design in speed, 
range, etc., and while his forecast of the rate of 
future progress has natuiully been surpassed by actual 
achievement under the accelerating influence of the 
War, Prof. Southwell insisted that he could find no 
direction in wffiich he underrated what was practicable, 
with the possible exception of the internal combustion 
engine. This view was supported by a brief summary 
of the progress made during the last sixteen years. 
Turning to some theoretical aspects of the subject, 
Prof. Southw^ell praised the influence which the 
Advisory Committee for Aeronautics has exerted both 
on the industry and in the direction of scientific 
research under the guiding wisdom of Sir Richard 
Glazebrook. It seems remarkable that this new wdng 
should have so organised itself as to provide a con- 
tinuous channel between pure scientific research and 
its direct application to industry when so many fields 
of industrial development of much older date have 
not yet succeeded in establishing anything like this 
continuity. The remaining part of Prof. SouthwelFs 
lecture was taken up with a critical scrutiny of the 
more modern developments on the theoretical side, 
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stressing in conclusion that there are many lessons to 
be learned by older brandies of engineeiing from the 
newer progress, by those wdio are prepared to translate 
the neiv developments into the language of the non- 
aeronautical engineer. 

Db. Fay-Coope,b Coles, retiring vice-president 
and chairman of Section H of the American x4.ssocia- 
tion for the Advancement of Science, in his address 
at the meeting held in December last at Des Moines, 
paid a warm tribute to the educational system for 
natives established by the British in the former 
German territory of Tanganyika. The subject of the 
address, which is printed in Science for Mar. 7, was 
the relation of anthropology to Indian and immigi'ant 
affairs — a subject upon which Dr. Coles is peculiarly 
competent to speak in virtue of his residence of four 
years among the natives of the Philippines while 
collecting and recording information on behalf of liis 
museum. The reference to the wurk of the British 
was quoted to afford a contrast with the methods 
adopted by the American administration in dealing 
with Indian affairs. It w^as pointed, out that the United 
States has at its disposal a mine of information and a 
great research organisation, yet instead of having the 
most advanced native policy in the world, Indian 
affairs are under the control of a Board of Commis- 
sioners, few of whom have been recognised as authori- 
ties on Indian life and customs, while the Indian 
Office has often been entrusted to men ignorant of 
and indifferent to Indian custom. He referred to ill- 
advised attempts to sujipress Indian rites instead of 
moulding them gradually so as to bring about the 
adaptation of the Indians to modern civilisation as 
is being done in the case of the natives under British 
rule. Dr. Coles also referred to the practical value of 
anthropology in relation to immigration. Now that 
immigrants are drawn predominantly from the south 
and east of Europe rather than the north-west, 
anthropological studies would afford that knowledge 
of the cultural backgroimd of the incoming peoples 
which is essential if their absorption into the State 
is to be facilitated and they are to be prevented from 
consolidating into compact communities joerpetuating 
the Old World feuds and customs which, in present 
conditions, delay their participation in American life. 

At a recent meeting of the Geological Society of 
America, Col. LawTence Martin, chief of the Division 
of Maps at the Library of Congress, announced that 
two consultants, in geology and geography respect- 
ively, have been added to the Library services. The 
specialists at the Library, termed consultants, as dis- 
tinguished from the incumbents of the several ‘ chairs 
have lately been increased for a period by a grant from 
the General Education Board which, by providing 
small honoraria, has enabled six such specialists to 
be added to the service. The essential difference 
between the incumbents of ^ chairs ’ and the research 
consultants is that the former are engaged in the 
administration of divisions of the Library of Congress, 
as well as in the interpretation of the materials under 
their custody, while the consultants serve in a purely 
individual and advisory capacity, rendering counsel 
in response to suggestions and inquiries, by visit or 
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by correspondence. The geologist and the geographer 
whOj, for part of the present year, are to be associated 
with this advisory service as consultants are Prof. A. C. 
Lane of Tufts College, Mass., who will come within 
the group provided by the grant of the General 
Education Board, and Prof. A. P. Brigham of Colgate 
University, Hamilton, N.Y., whose service, however, 
will be purely honorary. This consultant service is 
purely experimental ; its continuance depends on the 
use made of it. 

In the British Broadcasting Company’s regional 
scheme, five twin radio transmitting stations are to be 
constructed, each of which will be capable of radiating 
simultaneously two programmes on different wave- 
lengths. The five centres will be located in Scotland, 
North England (industrial), London and south-east 
England, the Midlands, and the south-west of England. 
The Midlands station at Daventry and the London 
station at Brookmans Park, are already in operation. 
In a paper read to the Institution of Electrical 
Engineers on May 7, P. P. Eckersley and N. Ashbridge 
gave some of the considerations which led to the 
choice of these sites, and gave also a detailed descrip- 
tion of the Brookmans Park broadcasting station. 
In choosing this site, account had to be taken of the 
fact that for several years listeners in the neighbour- 
hood of London had been accustomed to listen from 
a two -kilowatt transmitter in Oxford Street. To erect 
a fifty-kilowatt transmitter on the same site would 
produce an intolerable ‘ wipe out If they had chosen 
a site eastwards on the Thames estuary much of the 
service area would have been over the North Sea. In 
a southerly direction the erection of masts on the top 
of the North Dowms, which would have been a good 
site, was prevented by civil aviation regulations. The 
site finally chosen lies on the east side of the Great 
North Road, on the London side of Hatfield. It is 
in the centre of a fiat field 34 acres in extent. Diesel 
engines are used to produce the 500 kilowatts re- 
quired, and very special precautions have been taken 
to prevent a break-down as continuity of supply is 
essential. If any essential valve breaks down, it can 
be replaced in about fifteen seconds. 

The raw materials required by the Osram Works 
at Hammersmith come from all parts of the world. 
In an article in the General Electric Company’s 
bulletin for February, an interesting account is 
given of the materials used for Osram lamps. The 
metal tungsten from which the filaments are made is 
obtained from scheeiito, a whitish-yellow stone of 
rough texture which is found in north-eastern Aus- 
tralia. In its rough state it is shipped round the 
Cape of Good Hope to London, where in the Osram 
works it undergoes the processes of crushing, grind- 
ing, washing, acid treatment, and heating. The final 
result is the fine and very heavy black powder, which 
is pure tungsten. It is then pressed, hammered, and 
drawn into the familiar lamp filament. Shellac, 
which is one of the essential ingredients forming the 
cement which attaches the lamp cap to the glass 
bulb, comes from India. The insects which form it 
breed in countless numbers in the valley of the Ganges. 
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They absorb the flowing sap from young shoots of 
young trees and then exude a resinous secretion over 
their whole bodies. The twigs bearing the insects are 
gathered and from them commercial shellac is pro- 
duced. The nickel and copper used in the special 
leading-in wires which conduct the current in and 
out the lamp bulb come from Canada. The tin for 
solder comes from Malay. The sand, soda, and lime 
used for making the glass of the bulbs is got in 
England, and so also is the minute amount of iron 
which helps to make the alloy used for the leading-in 
wires. The diamonds used for the dies through 
which the filaments are drawn come from South 
Africa. The sources of ail the raw materials re- 
quired for the manufacture of the electric lamps lie 
in British territory. 

In our columns of Oct. 19, 1929, p. 629, mention 
was made of the fact that the Imperial Agricultural 
Research Conference had recommended that the Low 
Temperatme Research Station at Cambridge should 
issue from time to time lists of elaborated titles of 
useful publications in the field of food investigation 
and a brief review of the first of these lists was given. 
We have now received the second part of the first 
volume of this index (Department of Scientific and 
Industrial Research. Index to the Literature of Food 
Investigation. VoJ. 1, No. 2, September 1929. Com- 
piled by Agnes Elisabeth Glennie. Pp. iv + 154. 
London : H.M. Stationery Office, 1930. 2s. net). 

The arrangement of the sections and subsections is 
similar to that in the previous part. It is proposed to 
include in the first number of each annual volume a 
brief review of the previous year’s progress in the 
subject of food investigation. This bibliography 
should be extremely useful to all workers on the 
production and preservation of different articles of 
food, by putting them in touch with work being 
carried out in other countries than their own. 

The restoration of Avice’s cottages to form the 
Portland Island Museum has been completed, and we 
learn from a communication from Mr. H. J. Ransom 
and Dr. Marie C. Stopes, honorary secretary and 
honorary curator, respectively, of the Museum, on 
behalf of the Museum Committee, that all the expenses 
of restoration have been fully paid up. The Museum 
is now ready to receive antiquities and specimens 
associated with Portland. Particularly welcome would 
be old prints and maps of Portland ; books containing 
references to Portland, either scientific, historidai, or 
purely literary ; well authenticated furniture, coins^ 
etc. ; pre-historic remains and fossils found in Port- 
land ; preserved specimens of the existing flora and 
fauna; photographs of famous buildings built of 
Portland stone ; legends, folk songs, song-games, old 
customs, etc., written down by Portland folk. Glass- 
fronted display cases are wanted and also money for 
an equipment fund. As the building is now ready, it 
is hoped to hold the opening ceremony during the 
last week in July of this year. Specimens and ex- 
hibits should if possible be accompanied by a letter 
giving the fullest available information about each, 
and should be addressed to the Portland Island 
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Museum, c/o Mr. H. J. Sansom, Pennsylvania Castle, 
Portland. 

Thebe lias been in the past some little confusion in 
regard to methods of specifying access of daylight into 
buildings. The method adopted is based on the use 
of either of two factors, the ‘ daylight factor which 
is the ratio of the internal iliumination to the illumina- 
tion of a horizontal surface exposed to a hemisphere 
of sky, and the ‘ sill ratio which is the ratio of the 
internal illumination to the illumination of a hori- 
zontal surface exposed to half a hemisphere of sky 
(as is the case for a surface resting on the wdndow-sill). 
The second of these factors is necessarily double the 
first. In the series of yiapers, technical papers on 
illumination research, issued by the Department of 
Scientific and Industrial Research, it was intended 
to use the sill ratio. In 1928, however, international 
agreement to make use of the daylight factor was 
attained, and accordingly this method is to be used 
in all future publications of the Iliumination Research 
Committee, The only existing publications of the 
Committee in which values of the sill ratio are em- 
ployed are those on “ The Natural Lighting of Picture 
Galleries ” (No. 6) and “ The Penetration of Daylight 
and Sunlight into Buildings ” (No. 7). In both eases 
the values should be halved so as to express them in 
terms of the ‘ daylight factor ’. 

Two discoveries of special interest in the anthropo- 
logical field are recorded in the recently published 
Report of the National Museum of Canada for 1928. 
Dr. J. Wintemberg has found a camping site of the 
extinct Beothuk Indians on the north side of Belle 
Isle, and a camping ground of the Iroquois near 
Kegashka. Both discoveries add to the territory 
known to have been ranged by these tribes. The 
interesting tribes of the Beothuk, who formerly lived 
in Newfoundland but have long been extinct, are thus 
shown once to have occupied the east corner of 
Labrador, a fact not hitherto known, while the Iro- 
c|uois discovery is several hundred miles east of the 
known range of their forays. Although these are the 
most interesting of the discoveries made by the 
museum staff in the field during the year, excellent 
work was done by other expeditions. Dr. Harlan I. 
Smith was collecting archaeological and ethnological 
specimens in British Columbia and taking motion 
pictures of the Salish, Blackfoot, and Cootenay 
Indians ; Mr. C. M. Barbeau w^as studying French 
Canadian arts and crafts in Quebec ; Dr. J. C. Boileau 
Grant conducted anthropological investigations on 
Cree and Chippewayan Indians on Lake Athabasca ; 
and Mr. C. B. Osgood travelled on the Mackenzie 
River, where he wintered with a band of Hare Indians 
on Great Bear Lake . , 

The late Mr. J. D. Logan presented to the trustees 
of the National B otanic Gardens at Kirstenbosch, 
South Africa, forty acres of land near Matjesfontein 
in the Western Karroo, where the interesting succu- 
lents m which the Karroo is so amazingly rich may be 
cultivated under natural conditions. Prof. R. H. 
Compton, director of the Kirstenbosch Gardens, has 
a brief article upon this interesting garden experiment 
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in the Kew Bulletin, No. 2, for 1930. This mitehill 
Garden was seen by many of the visiting botanists 
during the recent meeting of the British Association 
and much interest was aroused. The district is extra- 
ordinarily rich in species ; Prof. Compton has col- 
lected approximately 400 species of flow^ering plants 
and ferns in the garden itself, or on Karroo rocks in 
the immediate vicinity. With a winter rainfall which 
probably averages only 5 inches per annum, these 
plants include a number of the striking succulents for 
which this region of the Karroo is famous. The area 
was enclosed by a goat-proof fence when first selected 
in 1920, but it was only in 1925 that it was possible 
appoint a curator. The gardens are financed 
entirely from private subscriptions and no public 
body makes any contribution to its support. As 
Prof. Compton says, therefore . . . “ progress is 
siovT and the future precarious ”, but the plants in 
this garden are so extraordinarily interesting that it 
is earnestly to be hoped that this uniquely interesting 
experiment in botanical gardening will prove a per- 
manent success. 

At the anniversary meeting of the Royal Society 
of South Africa, held on Mar. 19, the following officers 
were elected : President, Dr. W. A. Jolly ; Honorary 
Treasurer, Dr. L. Crawford ; Honorary General 
Secretary, Dr. B. F. J. Schonland. 

The Secretary of State for the Colonies has made the 
following appointments in the Colonial Agricultural 
Services : Mr. A. E. Haarer, district agricultural 
officer, Tanganyilca Territory, to be agricultural ' 
lecturer, Tanganyika Territory ; Mr. A. B. Plarper, 
to be produce inspector, Nigeria. 

It is announced in Science that the Rumford 
Premium of the American Academy of Arts and 
Sciences was presented on April 9 to Dr. John S. 
Plaskett, director of the Dominion Astrophysical Ob- 
servatory, Victoria, B.C., in recognition of his re- 
searches on stellar spectroscopy. 

A DisciJSSiOH on magnetism is to be held by the 
Physical Society on Friday, May 23, at the Imperial 
College of Science, Imperial Institute Road, South 
Kensington, S.W.7. The meeting will consist of two 
sessions, 3-4.30 p.m. and 5.15-7 p.m., and the discus- 
sion will be opened by Sir Alfred Ewing, with a 
contribution on "‘ Ferro -Magnetism and Hysteresis 
Other contributors to the discussion include Dr. E. C. 
Stoner, Prof. H. S. Allen, Prof. C. G. Darwin, Mr. W. 
Sucksmith, Mr. F. C. Pow^ell, Prof. W. Peddie, Prof. 
P. Weiss and Dr. R. Ferrer, Prof. W. Gerlaeh, Dr. 
P. Kapitza, Dr. W. L. Webster, and Dr. L. F. Bates. 
Admission is free without ticket. 

Mb. R. a. Watson Watt, writing from Datchet, 
points out that the note in Natube of May 10, p. 717, 
on halo phenomena of May 1, did not refer to the 
really rare occurrence of the halo of 46°. He adds : 
“ About 17 h. G.M.T. on May 1 I saw from Datchet 
the 22° halo, two exceptionally brilliant mock sims, 
with short arcs of the mock sun ring, and the upper 
two-thirds of the 46° halo, which was more brilliant 
and more definitely coloured than on any other of the 
three or four occasions on which I have seen it 
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niucli regret to announce the death on May 13, 
at sixty -eight years of age, of Dr. Fridtjof Nansen, 
the flistinguished Arctic explorer and naturalist. 

At a general meeting of the members of the Royal 
Institution, hold on May 5 , it was announced that the 
Managers had i*eeeived and accepted from the Trustees 
of tlie Rockefeller Foundation an offer of a donation 
of £20,000 for endowment of research in the Davy 
Faraday Laboratory, on condition that the sum of 
£ 50,000 for the same purpose should be secured by 
the Royal Institution from other sources before 
June 30 , 1933 ; with an additional payment of £1000 
per annum up to a total of £3000 for maintenance of 
research in the Laboratory until such time as the 
capital payment should be made. The thanks of the 
ineinbers were returned to the Trustees of the Rocke- 
feller Foundation for their generous proposal. 

The Second International Congressfor Sex Research 
will he held in London in the house of the British 
Medical Association, Tavistock Scpiare, on Aug. 3-9. 
Among the subjects to be discussed at the general 
meetings are : puberty and maturity ; physiology of 
tlie sex glands ; hormone therapy. Membership is 
restricted to professional biologists engaged in research 
on, or teaching in accredited institutions, anatomy, 
anthropology, botany, medicine, physiology, psycho- 
logy, sociology, veterinary science, or zoology : and 
to members of the medical profession. Those wishing 
to take part in the Congress should apply to the 
Congress Secretary, Department of Animal Genetics, 
King’s Buildings, The University, Edinburgh. 

The Council of the Royal Society of Edinburgh 
has made the following awards : Keith Prize for the 
peiiod 1927-29, to Dr. Christina C. Miller, for her 
papers on the slo'w oxidation of phosphorus trioxide, 
published in the Proceedings within the period of the 
award, and in consideration of subsecjuent develo^D- 
ments on slow oxidation of phosphorus, published 
elsewhere ; Neill Prize for the period 1927-29, to 
Prof. E. B. Bailey, in recognition of his valuable con- 
tributions to the geology of Scotland, two of which 
have recently appeared in the Transactions of the 
Society under the titles of (1) “Perthshire Tectonics : 
Loch Tiimmel, Blair Atholl, and Glen Shee”, and 
(2) “Schist Geology : Braemar, Glen Cluny, and Glen 
Shee ” ; James Scott Prize for the period 1927-30, to 
Prof. Niels Bohr, who will deliver an address, in 
terms of the award, on May 26 next. 

A CHANGE has recently been made in the administra- 
tion of the one-time Laura Spelman Memorial Fellow- 
ships. Social Science Research Training Com- 
mittee, under the chairmanship of Sir Josiah Stamp, 
has been in existence for two years, awarding scholar- 
ships intended to encourage quantitative and exact 
treatment of social and economic problems. This 
Committee has now been merged for purposes of 
advice in the field of economics with the Fellowship 
Advisory Committee of the Rockefeller Foundation 
for the Social Services in Great Britain and Ireland. 
Applications for fellowships should come, in all cases, 
not from candidates themselves but from a competent 
academic or other authority familiar with the candi- 
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date’s cjualifications. All correspondence should be 
addressed to the secretary of the Committee, Mr. N. F. 
Hall, University College, Gower Street, London, W.C.l. 

When the Society of Glass Technology, which has 
its headquarters in the Department of Glass Techno - 
logy of the University of Sheffield, visited Aachen in 
May 1928 to hold a joint meeting with the Deutsche 
Glastechnische Gesellschaft, an invitation was given 
to the German society to pay a return visit to Eng- 
land. The invitation has been accepted and the 
return visit will take place on May 2 6- June 3 next. 
The party is expected to number about sixty. Social 
functions and visits to works and laboratories have 
been arranged, starting at Sheffield, and including 
Chesterfield, Castleford, Knottingley, St. Helens, 
Stourbridge, and London. June 2 will be devoted to 
joint meetings of technical committees of the two 
societies. On June 3 joint general meetings will be 
held at the Institution of Mechanical Engineers, 
London, at which all interested will be welcome. 

The retirement of Prof. H. F. Newall from the 
chair of astrophysics at Cambridge, which he occupied 
from its creation in 1909 until last year, provided an 
opportunity for recognising in a suitable way his 
great services to astrophysics, and it was agreed by a 
large body of subscribers that a portrait of Prof. 
Newall be presented to the LTniversity to commemorate 
the founder of this new and active department of 
astronomical research at Cambridge. On Saturday 
last, May 10, in the Master’s Lodge of Trinity College, 
the portrait, painted by Mr. Fiddes Watt, was pre- 
sented by Sir J. J. Thomson to the University and 
accejjted by the Vice-Chancellor (the Master of 
Magdalene College). Sir Frank Dyson, the Master of 
Trinity College, the Vice-Chancellor, and Sir Joseph 
Larmor spoke warmly of Prof. Newall’s work, and 
I Prof. Newall acknowledged the kindness of the 
subscribers both in England and abroad. The 
portrait is to be hung in the director’s room of the 
Solar Physics Observatory. 

A VEBY complete summary and survey of the 
hospital service in the LTnited States is given in the 
Journal of the American Medical Association for Mar. 

29 (vol. 94, No. 13, pp. 921-991). The total capacity 
of all hospitals and sanatoidums is given as 907,133 
beds and 47,939 bassinets, and it is suggested that 
there is an over-supply of general hospitals. Data 
are given of the staffing, laboratories, X-ray depart- 
ments, number of beds, and average patients per bed, 
and also of approved clinical laboratory service. 

A VOLUME of ‘‘collected’ papers, 48 in number, 
by members of the staff of the London Hospital and 
Medical School, has been issued under the title “ Re- 
searches published from the Wards and Laboratories 
of the London Hospital during 1929 ” (London ; H. K. 
Lewis and Co., Ltd., 7a, Gd. net), all of which have 
appeared in current journals and transactions. A 
wide range of subjects is dealt with — cliiiical medicine 
and surgery, bio -chemistry and physics, physiology, 
pathology and bacteriology, and zoology. Some of 
the papers are of much interest and impoidance, 
paidicularly one by Dr. Donald Hunter recording 
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a case of over-function of the parathyroid gland 
caused by a parathyroid tiimoiir, with rapid restora- 
tion to health, on its removal. The volume is issued 
by a ‘ selection committee of which Mr. Hugh Cairns 
is honorary secretary. 

Messbs. Diilau and Co., Ltd., have just issued a 
catalogue (No. 176) of upwards of 700 second-hand 
works on botany and horticulture. Copies of the 
catalogue can be obtained free upon application. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — prin- 
cipal of the Government Technical Continuation and 
Commercial School, Kingston, Jamaica — The Secre- 
taryj Board of Education, Whitehall, S.W.l, or, for 
Scottish candidates, The Secretary, Scottish Educa- 
tion Department, Whitehall, S.W.l (May 24). An 
analytical chemist under the Marine Biological As- 
sociation of the United Kingdom— The Director, i 
Marine Biological Laboratory, Plymouth (May 27). 
A technical officer in the Admiralty Technical Pool, 
with experience in the design of telephones, bells, 
buzzers, and similar electrical instruments used in 
low-power signalling systems — The Secretary of the 
Admiralty (C.E. Branch), Whitehall, S.W.l (May 27). 
.An assistant lecturer in political science at the Lon- 
don School of Economics and Political Science — The 
Secretary, London School of Economics, Houghton 


Street, Aldwych, W.C.2 (May 29). ikn assistant 
lecturer in biology at University College, Nottingham 
— The Registrar, University College, Nottingham 
(May 29). A lecturer-in -charge, with training in 
engineering and workshop practice, for branch of the 
Witwatersrand Technical College, near Johannesburg 
— Chalmers and Guthrie (Merchants), Ltd., 9 Idol 
Lane, E.C.3 (May 31). A sanitary inspector under 
the Sudan Medical Service — The Controller, Sudan 
Government London Office, Wellington House, Buck- 
ingham Gate, S.W.l. A principal of the proposed 
Department of Business Administration at the London. 
School of Economics — F. W. Lawe, 44 Hans Crescent, 
S.W.L A lecturer on hygiene and physical training 
at the Training College, Truro — The Principal, Train- 
ing College, Truro. A chief lecturer in the electrical 
engineering section of the engineering department 
of the Halifax Municipal Technical College — The 
Principal, Municipal Technical College, Halifax. A 
full-time lecturer in mining and engineering subjects 
at the County Technical College, Mansfield — The 
Principal, County Technical College, Mansfield. 
An assistant chemist at the South Eastern Agricul- 
tural CoJlege, mainly for arsenic estimation by the 
electrolytic method — The Secretary, South Eastern 
Agricultural College, Wye, Kent. A zoologist and an 
algologist at the Port Erin Marine Biological Station — ‘ 
The Registrar, The University, Liverpool. 


Our Astronomical Column. 


Conjunction of the Planets Venus and Jupiter. — 
An interesting spectacle for the naked eye will be 
provided by the conjunction of the planets Venus 
and Jupiter on May 17. The nearest apioroach of 
the two bodies will occur at 7 p.m. when their distance 
apart will be only IJ®. This will, however, be nearly 
two hours before sunset. The two planets will set 
at about 11 o’clock (Summer Time) and should offer 
an interesting configuration during about an hour 
and a half preceding that time. The higher object 
of the pair will be Venus, which will be a little above 
and to the left of Jupiter. This will provide an 
excellent occasion on which to estimate the difference 
of colour and magnitude of the two orbs. 

Comet 1 927^.— M. Ebell gives the following elements 
of this comet in B.Z. No. 21 : 

T 1930 Jxme 12-7904 U.T. 
w 187° 20-13] 

Q 81 27-11 rl930-0 
i 20 24-441 
log gi 0-01283 
Ephemeris for 0^^ : 


May 16 


E.A. 

59m 

43s 

JSr. Deci. 
37° 18' 

20 

17 

31 

6 

36 

27 

24 

18 

15 

37 

33 

56 

. 28 

19 

17 

52 

27 

54 


The comet is approaching both sun and earth, so is 
likely to become brighter. It is only 8|- million miles 
from the earth on June 3. 

The Lowell Planet.— Prof. Stroobant has found an 
image on the plates taken at Uccle Observatory in 
1927 which very probably belongs to the Lowell 
planet. He is fairly certain that it is a heavenly body. 
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not a flaw on the plate, and it falls accurately on the 
trajectory of the planet. 

The position is as follows for the equinox of 1927-0 : 

1927 Jan. 27^ 21^ 21^ 41^ U.T. ; R.A. 7^^ 1^ 59-7®; 

N. Deck 21° 17' 59-5"; magnitude, 15 to 15-5. 

On comparing this position with those computed 
from the two parabolas deduced by Prof. Bana- 
chiewicz and Dr. 0. H. Smiley, it is found to lie 0*7 
of the way from the receding parabola to the approach- 
ing one, the separate ratios being 0-695 from the 
R.A., 0-714 from the Deel. ; the former has three 
times the weight of the latter. Hence, if the identifica- 
tion is correct, the body is approaching the sun, and 
the eccentricity may be estimated as about 0-4. The 
observations in 1930 favoured recession rather than 
approach, but the observed arc was not long enough to 
settle the question. 

‘ Wolf’s Numbers ’ for 1929. — ^No. 122 of Astronom- 
ische Mitteilungen contains the counts of sunspots, 
made during the year 1929 by 55 observers at various 
stations, from which the Wolf, or relative sunspot, 
numbers are deduced. Tables are given for (1) daily 
values for the sun’s whole disc, (2) daily values for a 
central zone the diameter of which equals half that of 
the disc, (3) monthly values for the whole disc. The 
‘number’ deduced for the year 1929 is 65*0; the 
corresponding values for the years 1923-28 inclusive 
are— 5-8, 16-7, 44-3, 63-9, 69-0, 77-8. Table 3 shows 
that the least active month of 1929 was September 
(34 *4), and the most active, December (108-0). On no 
day of the year was the sun free from spots. Advance 
data, corresponding to those given in Tables 1 and 2 
of the above publication, are included in the quarterly 
circulars issued from Zurich by Prof. Brunner under 
the auspices of the International Astronomical Union. 
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Research Items. 


Chumash Prehistory.— In 1927 and 1928,Mi*-I^onald 
L. Olson spent some weeks excavating in the neigh- 
boni'hood of Santa Barbara, California, and on Santa 
Cniz Island. The more impoi’tant finds are reviewed 
and comparison between the sites of the two_ areas 
made in voL 28, No. 1, of the University of California 
Puhlications in American Archceoloyy and Ethnology. 
In both eases difficulty was experienced in finding 
burials that had not previously been rifled by relic 
hunters. The sites on the area facing the ocean front 
are of the familiar shell -mound and kitchen midden 
type, varying in size from an insignificant scattering 
of a few thousand fragments up to deposits twenty 
feet thick. On the islands the sites are larger and 
more abundant. It is probable that they were occu- 
pied only seasonally and not all the year round. In 
all the mounds there is a progressive diminution in 
number of objects as the bottom of the mound 
material is approached, especially noticeable in. the 
bottom two feet. This is due mainly to a decrease 
in shell and bone objects. Differences in pattern and 
style in the objects are scarcely noticeable. Mortars, 
pestles, metates and mullers, flint work, fish hooks, 
and barbs and ornaments, if present at the various 
levels, show uniformity throughout. One mainland 
site, however, showed that there was a change in the 
prevailing method of grinding when the lower strata 
were laid dowm ; metate and muller were used almost 
exclusively, but later gave way to mortar and pestle. 
Post-European objects were found on these sites. It 
is probable that shell heaps yielding metates and 
mullers are the oldest. The stratigraphical evidence 
points to (1) An early mainland period ; (2) An 
intermediate mainland period ; (3) A late mainland 
period. On the islands an early island period equates 
with the last phase of the early mainland and the 
beginning of the intermediate. A late island period 
occurs in which European objects are found. The 
sites yielded no evidence of oceanic contact, though 
canoes and circular shell fish-hooks were found. 

Human ‘ Missing Links ’. — In the Smithsonian Be- 
port for 1928, Gerrit S. Muller deals with this topic as 
illustrated by Pithecanthropus erectus and Eoanthropus 
dawsoni. The author commences by giving a general 
statement of the question at the present time, and 
points out that there is a considerable divergence of 
opinion on the subject. The two types are essentially 
di.fferent in that the Pithecanthropus remains consisted 
of an ape-like skullcap, ape-like teeth, and a man-like 
femur, w^hile Eoanthropus furnished a man-like brain 
case, man -like teeth, but an ape-like lower jaw. He 
then discusses whether an agreement on the position 
of the two forms is possible. Instead of giving an 
answer, he takes each type in detail and gives a full 
summary of all the published opinions on the various 
difierent points in connexion with them. The paper 
is illustrated by photographs of all the actual remains 
or easts thereof without any attempts at reconstruc- 
tions. Perhaps the most valuable part of the paper is 
a complete bibliography of all the memoirs or articles 
in which the two forms have been discussed. 

Special Skin Affections Due to Common Plants. — It 
is probably common knowledge that some persons 
are especially sensitive to a substance contained in the 
little glandular hairs upon the Japanese primula, and 
through contact with this plant may develop a painful 
inflammation of the skin, which may last for months, 
or even years, unless the cause is rightly diagnosed 
and appropriate treatment employed. An article by 
K. Teuton, of Wiesbaden, in Die N aturwissenschaften 
for Feb. 7, 1930, enumerates an astonishing number 
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of less well-lmown cases of skin affections which have 
been traced in a similar way to the special sensitivity 
of the victims to the particular plants. In some cases, 
of course, prolonged exposure to the causal conditions 
may be necessary, as in the yellow colour of the skin, 
due to deposition of carotin, produced by continued 
indulgence in oranges, or the skin affection in the left 
hand sometimes occurring in the orangeries amongst 
the orange pickers. The author concludes his account 
of a long list of skin troubles caused by various 
familiar cultivated plants with the suggestion that 
on another occasion he may direct attention to some 
forty other plants, with which man comes frequently 
into contact, which have also been proved to exert 
a stimulating effect upon the human skin in some 
cases. 

The Basis of Colour Changes in Animals. — ^Prof. 
G. H. Parker has published a useful summary of the 
state of knowledge concerning chromatophores (Biol. 
Rev. and Biol. Proc. Cambridge Phil. Soc., voL 5, p. 59 ; 
1930). Active colour changes in animals are con- 
spicuously developed only in the cephalopods, the 
crustaceans, and the cold-blooded vertebrates, and in 
each group a distinctive type of chromatophore has 
arisen. All these animals have well-developed eyes, 
and it would seem that in all these groups the eye 
plays a most important part in initiating the colour 
changes. But it is no direct reaction, for even 
in highly organised instances the chromatoplioral 
responses partake of the nature of a reflex rather than 
of a higher nervous response, and must be regarded 
as indicating a reactive capacity of relatively low 
order. The colour responses may be excited through 
the direct stimulation of chromatophores by external 
influences, through hormones, or through nervous 
impulses, biit the first is the least common of these 
modes. Although the biological significance of the 
chromatophore systems in animals is by no means 
obvious, it seems certain that in many creatures they 
are utilised in developing protective or aggressive 
coloration, while in others they play an important 
part in behaviour during the breeding season, in heat 
regulation, and in other such subsidiary functions. 
These views, however, await experimental confirma- 
tion. 

Rattlesnakes of the Western United States. — Scale 
counts and comparative measurements made on well 
over a thousand specimens of rattlesnakes from most of 
the western States and northern Mexico, have led 
Laurence M. Klauber to revise the relationships of 
species and subspecies in that region ( Trans. S. Diego 
Soc. Nat. Hist., -vo\. 6 , No. 3,‘p. 95; 1930). The 
general tendency of liis investigation is to show that 
these areas are peopled by a series, seven in number, 
of subspecies of Grotalus confluentus, and that Cali- 
fornia and Nevada forms hitherto ranked with the 
tiger rattlesnake (G. tigris), also belong to confluentus 
as connecting links. One result of the new ranging 
of subspecies is that in certain cases two subspecies 
of the same species have overlapping areas of dis- 
tribution without showing any intergrading forms. 
By some, such a condition is supposed to be impossible, 
but the author does not see why it should not occur, 
and thinks that overlapping of conspecific forms is 
most likely to occui* in regions, such as that %vest of 
the Bockies, relatively contorted both topographically 
and climatically. 

Philippine Camphor. — In the Philippine Journal of 
Science, VoL 41,. No. 2, February 1930, Augustus P. 
West and H. Taguibao give the result of the examina- 
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tioii of young trees of the laurel camphor, Cinnamo- 
mum camphoraf which have been planted by the 
Philippine Bureau of Forestry since 1910, with seeds 
obtained from Japan. In Formosa and Japan the 
bulk of the crystalline camphor is obtained by a crude 
process of distillation from the wet wood of old trees, 
the leaves containing mainly camphor oil. In these 
young trees in the Philippines, very little camphor 
was found in the wood, but the leaves yielded 2-7 per 
cent on the dry weight. The authors point out that 
some of the trees examined contained practically no 
crystalline camphor in the leaves, but these trees 
yielded a lee vo -rotatory camphor oil distinct from 
the camphor oil of commerce, which is dextro- 
rotatory and occurs along with the crystalline cam- 
phor. The authors discuss the possibility of obtaining 
supplies of camphor from the Philippine trees able to 
compete with the synthetic product made from the 
pine tree turpentine, which contains usually about 
70 per cent pinene. They point out also that the 
Philippine pines (Pinus insularis) may be a valuable 
source of this synthetic competitor, as they appear to 
yield a turpentine rich in pinene. 

Hybridisation in the British Flora. — Messrs. E. M. 
Marsden- Jones and W. B, Turrill, of the staff of the 
Herbarium, Kew, have a very clear note on this 
subject in the Gardeners^ Chronicle, Mar. 15, Their 
general conclusion, based on taxonomic observation 
and breeding experiments with common plants of the 
British flora, is that “ hybridization is one, but only 
one, of the factors of organic evolution They 
describe the origin of a tetraploid hybrid, a ‘ culti- 
species ’ which breeds true, by crossing under con- 
trolled conditions Saxifraga rosacea with S. granulata. 
The same hybrid has been recorded as occurring 
naturally on the Continent. They compare the be- 
haviour of the two genera Silene and Gentaurea, In 
Silene natural hybridisation, effective in maintaining 
new forms, seems to occur only within the species, 
amongst the various forms included in this taxonomic 
group. The two species S, maritima and 8 , vulgaris 
will cross readily and do hybridise in Nature, but the 
resultant hybrid forms seem to have no permanence 
in Nature and are only found in limited regions where 
the habitats of the two species overlap. In Centaurea, 
on the other hand, in the ‘ nigra ’ group, hybridisation 
between certain taxonomic species is extremely fre- 
quent and seems to be responsible for the existence 
of a large number of these taxonomic units, which 
are either hybrids, segregates, or the results of back- 
crosses to one parent. The authors conclude defi- 
nitely that the chief cause of polymorphism among the 
British Imapweeds is hybridisation and that plants 
considered as distinct species by a specialist on the 
genus are hybrids. The distinction between this 
inter-specific hybridisation in Centaurea and the intra- 
specific hybridisation in Silene obviously cannot be 
over-stressed, as it depends, in part, upon the relative 
extent to which specific analysis has been applied by 
the taxonomist within a group of allied forms in two 
different genera, 

A New Ordovician Gastropod. — With great difficulty 
sufficient material has been obtained by Mr. E. Kirk 
to justify the description of a new Ordovician gastro- 
pod from the Great Basin region of Nevada (Proc. U,S, 
Nat, Mus,, vol. 76, art. 22). Mitrospira longwelli, n. 
gen. et sp., is highly characteristic of a fairly narrow 
zone in the upper portion of the Pogonip beds. De- 
spite its sinistral aspect, the author gives reasons for 
considering it to be an extreme hyperstrophic example 
of a dextral shell allied to Maclurites, for one species 
of that genus in the Pogonip at times shows a slight 
eversion of the whorls giving a slightly convex outhne 
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to the lower surface. So far, no antecedent form to 
Mitrospira has been met with and the only other 
known gastropod with which it may be compared is 
Palliseria, Wilson. An interesting feature shown by 
vertical sections is that the apical whorls were pro- 
gressively filled wdth secondary deposits of lime during 
the life of the animal, very similar to that which 
occurs in certain species of Natica. 

The Tango (Japan) Earthquake of Mar. 7, 1927. — 
Although the Tango earthquake of 1927 has been 
more closely studied than perhaps any other earth- 
quake, Prof. S. Nakamura has added some interesting 
facts in a paper recently translated into English 
(Science Reps, of the Tohoku Imp: Univ,, voL 18, pp. 
419-472; 1929). The two faults along which ffis- 
plaeements occurred have been described in these 
pages (Natube, voL 122, p. 30). The author visited 
the Japan Sea coast ten days after the earthquake. 
The previous sea-level was well marked by lines of 
living shell -fish and sea -weeds, showing that the 
coast had been elevated from a point IJ miles east 
of the seaward end of the Gomura fault to a point 
about 7 miles to the west of it. The maximum 
uplift, of 2 feet, occurred about the middle of this 
distance. Some idea of the intensity of the shock 
is given by the maximum acceleration of 4500 mm. 
per sec. per see. at Mineyama, a town almost com- 
pletely destroyed by the earthquake. Many obser- 
vations on the rotation of objects w^ere made, and 
it was found that the anti- clockwise rotation prevailed 
I near the Yamada fault and the clockwise rotation 
near the Gomura fault. The shear along the former 
fault was clockwise and along the latter anti-clock- 
wise. 

Climatic Changes in Central Asia. — The theory of the 
progressive desiccation of western Central Asia has 
been supported by Sir Aurel Stein, Prof. E. Hunting- 
ton and others who have examined the evidence on the 
spot. It has, how^ever, been rej ected by other travellers, 
including Dr. Sven Hedin and Prof. J. W. Gregory. 
In a paper in the Geographical Journal for April, 
Lieut. -Col. P. C. F. Schomberg discusses the climatic 
conditions in the Tarim basin, and comes to the con- 
clusion that changes in aridity and distribution of 
population have been caused not by climatic changes 
but by natural deviations in the course of streams. 
The soft friable nature of the soil lets stream courses 
change easily. Any slight increase in the volume of 
a stream may throw it off its course and mean the 
abandonment to aridity of large areas. Again, a 
river cutting downwards tends to be impeded and so 
diverted by its banks caving in. The abandonment 
of cultivation may be caused not only by a river chang- 
ing its course, but also by the level of the water falling, 
as the bed is cut downwards, and becoming too low to 
be available for convenient irrigation. Col. Schom- 
berg discusses also the value of evidence obtained 
by the existence of dead tamarisk and other trees 
which have often been cited as evidence of weather 
conditions in the past. He finds this evidence some- 
what perplexing, since at times a luxuriant growth of 
new tamarisk occurs side by side with many dead 
bushes. 

Absorption of Sound.^ — ^When standing waves are 
set up in a pipe having a source of sound at one end, 
and a reflecting diaphragm at the other, the relative 
amplitudes of the changes of pressure at nodes and 
antinodes will be determined by the extent to which 
the energy reaching the diaphragm is thrown back 
into the pipe. Some measurements of the absorption 
coefficients of a number of materials by this method 
are described by A. H. Davis and E. J. Evans in the 
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Aprii miniloer of tlie Proceedings of the Royal Society, 
A loud s'peaivcr was used as the source of sound, and 
the standing waves set up in an iron tube 30 cm. in 
diajnetf.*r and 250 eni. long, the end of which was 
closed by a steel disc su|.)porting the test specimen in 
a wooden ring. Tlie (3ha.nge of pressure through the 
tube wa.s foxinc! by means of a second smaller tube, 
eomieetf3d to an external electrical registering system. 
The materials investigated were mostly those which 
are fairly good absorbers of sound, and records were 
obtained of the effects of the thickness of material 
and method of moimting, as well as of the effect of 
variation of the frequency of the sound. The import- 
ant consequences which may accompany a change 
in the state of a specimen are well illustrated by 
some results given for a cane fibre board IT cm. 
thick. For a frequency of 1200 cycles per second it 
was found that the ratio of the absorbed energy to 
the incident energy was 0-07 ; when the board was 
drilled with 480 holes per square foot, each hole 
being 5/S2 incli in diameter, this ratio was increased 
to 0*53. 

Jet- Wave Rectifiers. — In a paper read to the British 
Association at Leeds in 1927, Prof. Jul. Hartmann 
described a jet-wave rectifier lie had invented for 
converting alternatiiig current into direct current. 
The alternating current flows along a thin jet of 
falling mercurj?’ which is put into s;^mchronous oscilla- 
tion with the current. The end of the Jet makes 
connexion alternately with two contact pieces con- 
nected with the opposite ends of a transformer 
winding. The positive pole of the direct current is 
taken from the middle point of the transfoz'mer 
winding and tPie negative pole from the nozzle end 
of the jet. The rectified current in the jet wave can 
be quite large, as mercury is a conductor. The jet 
is cut by a tungsten knife placed between the two 
contact pieces. The commutation is accompanied by 
a transient arc, and to reduce the energy losses in the 
arc was one of the main problems in designing the 
device^. The contact pieces are mounted in a chamber 
kept filled with hydrogen, because, with the possible 
exception of helium, this gas is the only one which 
is able to absorb the energy of the spark in the small 
time available for this to take place. The duration 
of the spark in atmospheric air is about ten times as 
long as its duration in hydrogen . Commercial rectifiers 
having an output of 200 kilowatts at 550 volts have 
been developed at the mimicipal power station of 
Copenhagen. Experiments were tried on a large scale 
with a jet-wave rectifier working in parallel with 
rotary converters. Severe short circuits caused practi- 
cally all the converters to fall out of action, but the 
jet- wave rectifier continued to act during the short 
circuit and afterwards. The author, in his paper to 
the Institution of Electrical Engineers read on Feb. 13, 
points out that the jet-wave rectifier provides a means 
for the production of very high direct current voltages 
at a reasonable cost. He thinks that a 100-kilowatt 
direct murrent rectifier can be made from a hundred 
very simple jet-wave commutators connected in series. 

Machine Telegraph Systems. — Telegraphy and tele- 
phony are now comparable, as both can bridge the 
distance between two points on the earth’s surface. 
The valve amplifier with loaded conductors has done 
this for telephony, and the regenerative repeater, 
loaded conductors, and the valve have done it for 
telegraphy. The paper, therefore, on machine tele- 
graph systems which was read to the Institution of 
Electrical Engineers by H. H. Harrison on Mar. 27 
was a timely one. He pointed out that although inland 
telegraphy, at least in Europe, is in a bad way financi- 
ally, international telegraphy is remunerative. In 
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Europe, inland telegraphy is controlled by govern- 
ment departments, but in America, where it is suc- 
cessful, it is conducted by two privately owned com' 
panies. The success, however, is mainly due to the 
fact that America is a land of long distances. This 
and other economic factors enable the telegraph not 
only to survive but also to flourish in spite of the 
growth of its rival. In Europe, a factor in favour of 
telegraphy is the difference in local times. As w© 
move eastward, an hour has to be added to the time 
for every 15° of longitude. It is possible to telephone 
to America during normal business hours between 
2 and 5 p.m. Greenwich time. Talking eastwards must 
proceed in the morning, commencing at 9 a.m., but it 
cannot be carried out farther east than China. This 
difference in local time constitutes the only factor 
operating against world-wide telephony. The sol© 
effect on telegraphy is to cause a change in the direc- 
tion of the traffic, which flows eastwards and west- 
wards alteimately except when the working days 
overla|7. Either wired or radio telegraphy is bomid 
to survive. The most serious problem that remains 
to be solved is how to make inland telegraphs pay in 
countries where distances are comparatively short. 
The principal obstacle is the cost of retransmission at 
the various stations, and this will probably be solved 
by making all these operations automatic. 

Turbo-Generator at Hell Gate Station, New York. — ' 
There are many advantages in using very large turbine 
generators in central stations, and it is difficult to 
see what cause will ultimately limit their size. Work- 
ing steam pressures are also continuing to increase. 
A pressure of 1200 pounds per square inch a few 
years ago was considered quite outside the practical 
working range . H ow it is well established and turbine 
builders are preparing for the coming of pressures up 
to 3000 pounds per square inch. More than a year 
ago, a 165,000 kilowatt, two-unit set was installed by 
Brown Boveri of Baden in the Hell Gat© Station, New 
York. In size it far outstrips all other electrical 
apparatus. In the JVestinghouse International for 
I February, a description of this machine is given. 
It is 91*5 feet long, 40 feet wide, and rises 27*5 feet 
frorn the floor. It weighs 1300 tons, and would light 
a million homes at once or provide excellent illumina- 
tion for a highway twice round the world. A notable 
feature is the high speed of the rotor, which makes 
1800 revolutions per minute. Per unit generated it 
is more compact and cheaper than smaller turbines. 
The necessary ventilation is provided by three 
vertical type blower fans which are placed below 
and between the generators. This effects a consider- 
able saving in the floor space. No less than 275,000 
cubic feet of air per minute are supplied to keep the 
electric generators cool when fully loaded. Further 
details of this turbine are given in the Brown Boveri 
Review for January. 

Chemical Effects of X-rays. — Clark and Pickett, in 
the February number of the Journal of the American 
Chemical Society, describe the action of X-rays on 
several chemical systems known to undergo photo- 
chemical change in ultra-violet light. Most of the 
changes, if any, were very small. The most sensitive 
reactions fomid besides the oxidation of ferrous to 
ferric salts were a series of aldehyde-ketone con- 
densations. Colloidal lead used in the Blair Bell 
technique for cancer therapy was studied from the 
points of view of preparation, stability, coagulation 
by X-rays, production of secondary X-rays, and 
catal 3 rtic effects in reactions subject ' to irradiation. 
The conclusion was reached that the specific chemical 
effect rather than the action of prodiieing secondary 
X-rays m in the tissues is indicated. 
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The Snellius Expedition. 

By Commander P. M. Van Riel, Chief of the Oceanographical Department, Royal Netherlands 
Meteorological Institute, Leader of the Expedition. 


I N view of the lack of knowledge concerning the 
inland seas between Asia and Australia, the 
Society for Scientific Researches in the Dutch Colonies 
and the Royal Dutch Geographical Society at Amster- 
dam planned an oceanographical, geological, and 
biological expedition to those parts for the years 
1929--30. The field of research, shown on the accom- 
panying chart (Fig. 1), embraces the deep basins in 
the eastern part of the Dutch colonies with the adjacent 
regions of the Pacific and the Indian Ocean, which 
they connect. The area is nearly as large as that of 
the Mediterranean and the 
Black Seas combined. The 
conditions are very different 
from those in the open ocean 
and render this part of the 
Archipelago a region of 
great interest for oceano- 
graphical, geological, and 
biological work. 

In view of these joint 
interests the scientific staff 
is composed as follows : an 
oceanographer-leader, with 
two oceanographers (one 
chemical, one physical), a 
chemist, a geologist, and 
a biologist. The scientific 
equipment of the research 
vessel (H.M.S. Willehrord 
Snellius, a surveying ship of 
1200 tons) was transported 
while she was being built in 
Holland. By the co-opera- 
tion of the East Indian 
Government and the Navy 
Department at Batavia, this 
ship is being withheld from 
her ordinary surveying work 
and put at the disposal of 
the expedition for fifteen 
months. The naval staff is 
composed of a commander, 
four naval officers, a naval 
engineer, a doctor, and a 
paymaster. 

The main purpose of the 
expedition is to acquir e more ^ 
data concerning the physical and chemical pro- 
perties of the sea water, the horizontal and vertical 
circulation in the various layers, the configuration of 
the bottom and its deposits, and the distribution of 
the plankton. Moreover, biological and geological 
investigations ashore and on coral reefs form part of 
the programme. 

The investigations of ocean temperatures, the 
salinity and the amount of oxygen of the water, the 
determination of currents by calculation and direct 
measurements, and the meteorological observations 
directly connected with oceanography, are in charge 
of the leader of the expedition, assisted by Dr. H. J. 
Hardon and Mr. H. C. Hamaker. Commander F. 
Pinke and his officers and men are responsible for a 
considerable amount of work, of which echo soundings, 
the determination of the position of the ship, and 
laboratory work form the principal part. 

The chemical investigations are in charge of Dr. 
A. B. Boelman. The determinations are to be such 
as will help and complete the oceanographical, geo- 
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logical, and biological wnrk, not such as would be of 
purely chemical interest ; hence determinations of 
salinity, oxygen content, alkalinity, and pH were 
chosen. The first is only of oceanographical, the 
second of both biological and geological interest. 
As already mentioned, these two are under the direct 
supervision of Dr. Hardon. Alkalinity measurements 
belong to the geological side, those of the pH to all 
three together. Up to the time of waiting no oppor- 
tunity had occurred for determinations of the phos- 
phate content. It is hoped that it wnll be possible to 


make some phosphate determinations in the future, 
for these, together with quantitative plankton fish- 
ing, afford valuable information on the biology of 
the seas. 

Data of imj)ortance for geology are obtained by the 
echo soundings that are made at frequent intervals 
during the sailing, and by wire soundings with a 
bottom sampler at each station. Dr. Ph. H. Kuenen, 
the geologist, is responsible for the latter. 

The task of the biologist, Dr. H. Boschma, is con- 
fined to investigations which may help to give a 
better understanding of geological phenomena. At 
sea the biological wnrk consists of the collection of 
plankton — surface catches at nearly every station, 
and, occasionally, catches with closing nets or large 
tow-nets for macroplankton. Every now and then 
(twice or thrice a month) a couple of days are spent 
ashore together with Dr. Kuenen; then collections 
are made of the animals inhabiting the reefs and 
the shore. The results of the iiivestigatioiis ashore 
are mostly of local interest, but these observations 
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on reefs and' reef islands will no doubt prove to 
be of more general importance when viewed as a 
whole. 

To tile small number of existing wire somidings off 
tlie shelves many thousands of echo soundings .are 
being added. These will enable us to make corrections 
on the present depth chart. 

The track of the ship during the first five months is 
plotted on the chart I'Fig. 1), the dots representing 
the position of the stations. In most cases observa- 
tions liave been made along cross-sections of the 
troughs between the isobaths of 200 m., so as to allow 


calculation of currents in various layers by the 
methods of dynamical oceanography. 

Interesting results have already been obtained con- 
cerning the physical and chemical properties of the 
sea water in the deep basins which are separated by 
rather shallow sills. Direct current measurements 
have been made at two anchor stations (39“ and 135°, 
depth 2300 m. and 1200 m. respectively), where the 
influence of the tide near the bottom was observed 
( 1 35“). Moreover, investigations have been carried out 
at these stations concerning the variations in the pro- 
perties of the sea water, probably due to internal waves. 


Optical Rotatory Power. 


rpHE Faraday Society’s second General Discus- 
sion on. “Optical Rotatory Power” was held 
in the rooms of the Chemical Society, Burlington 
House, London, on Friday and Saturday, April 25 
and 26. In addition to English workers in this field 
of research, the Society had the pleasure of welcoming 
a large delegation of their foreign colleagues, from 
France, Germany, Italy, Belgium, and Switzerland. 
The foreigii guests included Prof. R. Betti (Bologna), 
Dr, Bretscher (Zurich), Prof. E. Darmois (Paris), 
Dr. R. Descamps (Brussels), Dr. Drucker (Leipzig), 
Prof. P. P. Ewaki (Stuttgart), Dr. Werner Kuhn 
(Heidelberg), Mme. Liquier-Milward (a pupil of Prof. 
Cotton, now resident in England), Dr. R. Lucas 
(Paris), and Dr. K. Wolf (Karlsruhe). Papers were 
also received from Prof. G. Bruhat and Prof. A. Cotton 
(Paris), and Prof. R. de Ma-lleman (Nancy), who were 
unable to attend the meetings. 

An introductory address by Prof. Ewald on the 
physical aspects of optical rotatory power was 
listened to with interest, and will be read with still 
greater interest when it appears in print. This was 
followed by a paper on “ The Wave-Mechanics of 
Optical Rotation and of Optically-active Molecules ” 
by Mr. G. Temple, of Trinity College, Cambridge. 
Up to the present, wave -mechanics has contributed 
but little to the theory of optical rotatory power, 
but it appears likely that the challenge provided by 
this discussion may result at no distant date in the 
development of a satisfactory method of formulating 
the older experimental results in terms of the newer 
theory. At present, some confusion has arisen from 
attempts to identify the sjnnmetrieal and anti- 
symmetrical forms of the molecule, as they exist in 
hydrogen and in ammonia, with the dextrorotatory 
and laevorotatory forms of an optically active com- 
pound. Since these forms differ in energy content, 
they must therefore differ (at least slightly) in rotatory 
power. This coneiusion is, however, directly contrary 
to the well established postulates of Pasteur, and to 
the doctrine, held •imiversally by all workers during 
the past hundred years, that enantiomorphism 
implies an absolute identity of properties, except 
when these are reversed in sign, but not in magnitude, 
by reflection in a mirror. This anomaly is one that 
must be removed as soon as possible, if the newer 
theories are to prove their equality to or superiority 
over the old, and Dr. Kuhn (whose simple model of 
an asymmetric molecule seems likely to provide a 
bridge between theory and experiment) has already 
suggested that, instead of being identified with the 
symmetrical and antisymmetrical solutions of the 
wave-equations, the dextro and Isevo forms should 
each be represented by a combination of these two 
solutions, with an appropriate difference of phase, so 
that the precise equality of the mirror image is restored. 

The theory of wave-mechanics also postulates 'that 
all optical activity is unstable and only of transient 
dui^ation, but without specifying whether the half- 
life period is to be reckoned in millions of years or in 


millionths of a second. Under these conditions, it is 
impossible to check the theory against experiments, 
which have established the apparent permanence of 
optical activity ; but, since racemisation (or the 
related phenomenon of inversion of one of a series of 
asymmetric carbon atoms, as in the mutarotation of 
the sugars) is so often found to depend on a catalyst, 
many physical chemists would envisage the process as 
one that occurs normally only in complex molecular 
systems, although the inversion of pinene vapour has 
been claimed as an example of an uncatalysed re- 
action. The racemisation postulated by the theory 
of wave-mechanics is therefore apparently a pheno- 
menon of a different order from those which have 
been studied by chemists. 

Dr. Werner Kuhn, who contributed a paper on 
“ The Physical Basis of Optical Rotatory Power ”, 
has achieved unic|ue success in deriving from theo- 
retical physics results which are sufficiently simple 
to be of immediate practical value. In particular, 
whilst Drude’s simplified equation for rotatory 
disjDersion is valid only in a region of complete trans- 
parency (his complete equation has not yet been 
tested against experiment), Kxihn’s equation is valid 
right through the region covered by an absorption 
band. Drude’s equation has the merit of having 
made it possible for the first time to resolve the 
rotatory power of unsaturated compounds into 
partial rotations of high and low frequency, which 
are often of opposite sign ; but this analysis is 
obviously less exact than that of Kuhn, and it is of 
interest to know that the discrepancy which the 
writer has observed repeatedly between the char- 
acteristic frequencies deduced from direct measure- 
ments of absorption and (with the help of Drude’s 
equation) from measurements of rotatory dispersion, 
can be predicted from Kuhn’s equation, in which this 
discrepancy does not occur. 

The three following papers, by Dr. K. Wolf, Dr. 
H. G. Rule, and Prof. R. Betti, w'ere all concerned 
with the influence of polarity on rotatory power, a 
subject on which Dr. Rule has published a long series 
of papers in recent years. Dr. Wolf in a paper on 
“ The Principle of Free Rotation in Optically Active 
Molecules ” described the measurements which he has 
made of dipole moments, for example, of the active 
and meso forms of tartaric acid and its esters, in 
order to find out whether ‘ free rotation ’ occurs 
about the central bond. He concludes that it does 
not ; but this result can be attributed in some cases 
to the chemical effect of subsidiary valencies, and 
further experiments are contemplated on compounds 
in which this factor is unlikely to be operative. 
Prof. Betti, who contributed a paper on “ Optical 
Rotatory Power and Chemical Constitution ”, has 
prepared a series of derivatives of the base, 
HO . CjoHe vCH(C 6H5) . NHa, and in order to eliminate 
the effects of rotatory dispersion, has calculated the 
‘ absolute ’ molecular rotations of his compounds. He 
has thus been able to establish a graphical relation. 
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first between, the rotatory power of an alkylidene 
derivative, HO . Cj_oHg . CHPh . N =:CHX, and the 
dissociation constant of the corresponding acid 
X . COOH, and secondly between the rotatory power 
of the compound and its dipole moment. One of 
his curves leads to the remarkable conclusion that, if 
the dipole moment were reduced to zero, the rotatory 
power of the compound would also disappear or 
become very small. 

In the section of the discussion dealing with 
apparatus and methods, only the paper of Dr. 
Descamps on “ Ultra-violet Polarimetry ” was com- 
municated to the meeting. 

The papers of Prof. Darmois and of Mme. Milward 
dealt with the eifects of neutral salts on the rotatory 
power of (1) tartrates and tartaric esters, (2) as- 
paragine. The tartaric esters always show a de- 
pression of rotatory power, but in the case of the 
salts an exaltation is sometimes observed. These 
effects are attibuted to the deformation of the 
tartaric radical, and to variations in the hydration of 
the tartaric ion. In the case of asparagine, it was 
suggested that neutral salts act by turning the 
molecule into a zwitterion. 

NHa . . CO . OH 

. C^HgCCO . 'NHoJCO . O. 
This effect was interpreted as depending on the 
polarisation of the molecule rmder the influence of 
ions bearing charges of opposite sign. 

Issues of a more controversial character were raised 
in the discussion of the origin of the variations of 
optical rotatory power in solution. Measurements of 
rotatory dispersion have proved that the anomaloxis 
rotatory dispersion of ethyl tartrate can be expressed 
as the sum of two simple partial rotations of opposite 
sign ; but, in order to explain the effects of tempera- 
ture, Dr. Lucas has had to assume the presence of 
three modifications of the ester. He has also postu- 
lated that these may depend on the existence of three 
maxima of stability in the ' free rotation ’ of one- 
half of the molecule relative to the other. It 
was unfortunate that, in the absence of Prof. G. 
Bruhat and of Prof. T. S. Patterson, the opposite 
view (which regards all the anomalies of tartaric 
acid as normal attributes of the molecule, 
HO . CO . CHOH . CHOH . CO . OH) was defended 
only in writing. Dr. H. Lucas had no difficulty in 
showing that the variations of rotatory power with 
concentration and temperature are not, as Bruhat 
suggests, theoretically incompatible with a d 3 niamic i 
equilibrium between various isomeric forms of the ^ 
acid, since this deduction is only valid if the solvent 
is regarded (as in the early history of the theory 
of electrolytic dissociation) as equivalent to empty 
space. It has also been established, by experiments 
on compounds such as ethyl acetoacetate and benzoyl- 
camphor, that the equilibrium concentrations of 
dynamic isomerides are displaced by changes of 
solvent, perhaps in response to variations in the 
relative solubility of the various forms. 

In defence of Amdtsen’s theory, that the anomalous 
behaviour of tartaric acid is due to the presence of 
more than one form of the acid, Dr. P. 0. Austin 
urged that the real problem is not so much to explain 
the existence of the anomalies, as to account for their 
complete disappearance in certain derivatives of 
tartaric acid which contain the complete electronic 
system of the acid, but with the addition of certain 
radicals, as in methylene tartaric acid or borotartaric 
acid. Until s^^ is made to explain these 

well-established facts in terms of the normal structure 
of tartaric acid, it can be claimed that Amdtsen’s 
hypothesis (even although it remains only a hypothesis) 
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is the only one that covers the experimental data 
which are now available. 

Some discussion arose as to whether the impedance 
of free rotation by the development of positions of 
maximum stability, as suggested by Lucas, would 
be sufficient to account for the variations of rotatory 
power of the different forms, and, in particular, for 
the reversal of sign that is required to explain the 
anomalous rotatory dispersion of tartaric acid and 
its esters. According to van ’t Hoff’s theory of 
optical superposition, no change of rotatory power 
would be produced by free rotation about the central 
bond ; but it was generally agreed that some modifica- 
tion of rotatory power might ]3e produced by a mutual 
induction between the polar groups in the two halves 
of the molecule. The writer ext)ressed the opinion 
that, in view of the Imovai tendency for carbonylic 
oxygen and hydroxylic hydrogen to interact (as 
pointed out by Pfeiffer in 1 9 1 3 in the case of o-hydroxy- 
anthraquinone), it was unlikely that tartaric acid 
would be an exception to this rule. It is therefore 
almost inevitable that isomeric forms of the acid 
should be produced, according as the carbonyl radical 
interacts with the hydroxyl group of its own acid 
radical, or with one or other of the alcoholic hydroxyl 
groups, which are attached directly to the asym- 
metric carbon atoms, giving rise to systems containing 
rings of 4, 5, or 6 atoms, as follows : 


I. 


II. OH 

. 0 , 0=L 


yO. 0=Cv yO—H 

H<r >C.[CH 0 H] 2 .C< >H 1 >CH--CH< j 
^0/ H— \0=0 


OH 


4-atom rings. 5-atom rings. 

OH 

I 

H/ \ch/ 

III. i I i 

I 

OH 

6-atom rings. 


The proportions in which these would be present 
would depend on the relative stability of the various 
rings ; and their rotatory powers would be likely to 
show greater contrasts than any that could be pro- 
duced by the impedance of free rotation of the two 
halves of the molecule in formulae I. and II. 

The remaining part of the discussion, dealing with 
the chemical aspects of optical rotatory power, was 
largely non-controversial in character. Dr. W. H. 
Mills gave an admirable account of the conditions 
under which molecular dissymmetry of the most 
varied type can give rise to optical activity. His own 
study of impedance of free rotation by steric hindrance 
in the naphthalene series, following on Kenner’s dis- 
covery of optical activity arising from a similar 
impedance in the diphenyl series, is of special interest 
as a case in which thermal agitation alone might 
suffice to produce a momentary removal of the con- 
straint and so give rise to racemisation without the 
aid of a chemically-active catalyst. Dr. J. Kenyon 
then contributed two papers, on “ Helations between 
the Rotatory Powers of the Members of Homologous 
Series ”, and, with Dr. H. Phillips, on “ Some Recent 
Developments in the Study of the Walden Inversion ”, 
which also did not lead to any keen discussion, since 
they were mainly a record of well-established facts. 

After the meetings in London, almost all the foreign 
guests made the journey to Cambridge, where a 
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reception was Ki\-en in the Laboratory of Physical 
Chemistry, at wiiich Prof, and Mrs! Wiegner of 
/u ic i wore also present. In addition to exhibits 
vU ' ^'‘^**'f«tometry, ultra-violet and infra- 

1 ■'''i''"’’ i'^'^’tochemistry, electron bombard- 
I r mol and a number of exhibits in 

not ) '’V cliemistrjT less dh-ectly related to 

’•oiV t ‘■iieadjomingMagneticLabora- 

tlu'own open to imspeetion by permission 
m sh’ '"’’’Jf and Dr. P. Kapitza was able 

wh.V 'T f P''°duction of liquid and solid hydrogen, 
cSnfl- suspended in Great Britain since the 
death of bir James Dewar. T. M. Lowey. 

Archeology and Bible History. 

pROF, JOHN GARSTANG’S Friday evening dis- 

J, apai t ii om the intrinsic interest of any topic relating 

iuiT Bible, w-as notable as afford” 

r% some further examples of the way in which recent 

3 ttn "It"' confirm tm- 

dition. Ihe discovery oi evidence in Mesopotamia 

tending to substantiate the authenticity of the storv of 

fiimlV; referred to the con- | 

lA Z^rMinorAff^Tfr of Ach®an activities I 

■p^to+ ^ ^^.^y^o^o^-^Dittite discovery. < 

. ^peatedly when visiting sites under excav^ion ^ 
m Palestme since the M^ar, Prof. Gairht b^n i 

Ste&r‘L'r-B:L“;rErH I 

purpose of his disconreiP / •, 

with the archaiot^cS moWets^-aLeSX^^^^^ h, 

in the oldest sources. n7 

The^rfsfcrprf"'V®°'°.^^ docuZSi.'" 

summar^dt - S 

hLoricSy&se^S^:^^^^^^^ aSI iCiS ^ 

ss£~£fSS~- s 

to Akhenaten, that is from 1475 to iqyi: i ^ a 

the cities which the IsmSt;feou?d not 

“pSese^^^^^ -d ■ S 

Zt 

Haz^^'in'^1928?lidfSrL^^^^^^^^ 

early in the present veer at Jericho The : 

teaces of destruction near the niid^e\f the*^^® 

Bronze Age or about 1400 b.o Ai ^d Wp!„ ' ® 
abandoned as from that timp • Hazor were Qn 

rebuilt for centuries. At teel^nd''D'??^° m®® 
destruction have been disclosed which Me'to h/d^t °i ® ‘ 
at the end of the fifteenth centnrv t??- * ‘ 

resultsintorelationwith the tradition thatXlxo^^^^^ sS 


[May 17, 1930 


took place 480 years before the building of Solomon ’« 
temple, that is, about 1447 b.c., the date of Joshua’s 
invasion of Canaan would fall about 1407 b c Th;= 
tradition has been mistrusted ; but if the later a;4^^ 
tions to the Book of Judges are disregarded, the dis' 

I crepancies disappear. 

Thus, Prof Garstang concludes, all available arch^eo 
logical and literary evidences point to the same 
date m the middle of the late Bronze Age, and the 
historical and topographical allusions in the Books 
of Joshua are found to be in accord with the 
matenal results of investigation. Further Ism eh! 
positron undor the Judge's falls into tL Cl 
afforded by Egyptian chronology and the record nf 

Egyptian relations with Canaan. The records of both 
books were founded on fact. ^©coras ot both 
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May University and Educational Intelligence. 

ting Bihmingham. — T he University having been assnc.'p 

°ent stittof t?e f Ho”sX" as' com 

Birmingham centre of the Radium 
tra- Commission, 1 gm. of radium has been lent bv 

^o^ipission to the General Hospital and 0-5 gm to 
y of the University. The radium lent to the Unif^sit.^ 

ion S. W J sSth The“rld^ou of physics. Prof. 

s .as£S3sf P fPi 

S w.‘^T.S7«“b?T™E Sd'r«^.'”5 

of the late Prof. Perkiif^retwA^FP’”’’^*^*^ 

The Council has acce£d ^e^fer 
o Grier and Mr Harrxr oi Mr. James 

t “®daLs in PhSmaiutics The^'SlV'^wm^^^^ 

: Tvoep cl™' 

' DvansOoUection'wa^presentedto'ro"^* of the Lewis 
6 by the curator D? B t^ f? Convocation on May 

College. It contains an accouilt ofthe restoratlo 
on the Old Ashmolean Buildin ° wbll! u 1 
Tied out by the Gniversitv PhAS- been car- 

in Britain'^Jth iS 

used there by Charles I^benv ^^ich was 

The report ends wUh^ZZfThf^^^ 
research work imdertaken fi-nr^ i-h und 

during the past vear the publications issued 

financial needs of the’CoIection^^''^ " ®'® 

tion organised by a bodv of iS.a P x®^P®‘^**- 
propose to make durino- fhp-m-L ™oergraduates who 
survey of Lapland and”wes^Sy! an ecological 
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Historic Natural Events. 

May i8, 1680. Hailstorm in London. — According to 
Dr. Hooke, about 10.30 the sky grew very dark and 
there was thunder, very near. Soon after there began 
to fall “ a good quantity of hailstones, some of the 
bigness of pistol-bullets, others as big as pullets’ eggs, 
and some above 2|- inches, and near 3 inches over the 
broad way ; the smaller were pretty round, and white, 
like chalk or sugar plums ; the others of other shapes”. 

May 18 - 19 , 1888 . Thunderstorms. — On the night of 
May 18-19, a thunderstorm passed across England and 
southern Scotland from south to north at the rate of 
50 miles per hour. On May 19 there was a series of 
isolated thunderstorms. In Glasgow the storm was 
described as “ the most awful occurrence of the kind 
which has been recorded in the annals of the Observa- 
tory It was accompanied by torrential rain and 
hailstones as large as pigeon’s eggs. Much damage was 
done by lightning in several parts of the country, and 
people were killed at no fewer than ten different places 
in southern Scotland and northern England. 

May 19 , 1780 . ‘ Black Friday ’ or ‘ The Dark Day ’. 

— In New England on May 19, 1780, the sky was 
cloudy and the sun was just apparent and of reddish 
hue in the early morning. Then it rained slightly and 
thundered, and the darkness grew, so that large print 
could not be read, nor could business be transacted. 
Schools were dismissed, and all work ceased. Fowls 
went to roost as at night, frogs began to pipe, night 
birds sang and cocks crew. The darkness began to 
clear at 1.30 p.m. and by 3.15 p.m. the light was as 
usual for a thick cloudy day. 

May 19 , 1809 . Hailstorm in London.— A violent 
thunderstorm began about 5 p.m. accompanied by 
hailstones an inch in diameter. Carried by a strong 
south wind, they destroyed a great number of sky- 
lights and south windows, and collected in great drifts. 
The stones travelled with such speed that they left 
clean round holes in the glass, like bullet holes. 

May 19 , 1811 . Whirlwind near Sheffield. — A whirl- 
wind, accompanied by hailstones up to five inches in 
circumference, tore up seven trees by the roots, broke 
others in the middle, and unroofed many buildings. 
Nearly ail the water was carried out of a mill-dam and 
dis] 3 ersed in the air. 

May 21 , 1846 . The Beginning of the Notably Hot 
Summer. — This date was the beginning of the ‘Not- 
ably Hot Summer ’ and severe drought which con- 
tinued until Sept. 23. From the effects of this amazing 
summer, many horses and some men died ; and many 
kinds of provision w^ere much spoiled, whether bread, 
meat, cheese, butter, ale or wine ; and many other 
articles were greatly injured. The corn harvest was 
very early, and the wheat crop good. This was, for 
continuance, the hottest summer since 1780, if not 
since 1750 ; but 1818 and 1826 were rather similar. 

May 21 , 1890 . Refraction Phenomena. — The rising 
sun at Brunn in Bohemia was observed to take a series 
of remarkable shapes before it finally rose well above 
the horizon and became circular. The earliest form 
was a conical tower with a fiat cap, changing through 
cylindrical to urn-shaped. The next stage showed the 
form of a mushroom complete with a short stem, and 
finally the stem became detached and. gradually dis- 
appeared. The whole series of changes occupied eight 
minutes. 

May 24 , 1681 . Drought.— Under this date Evelyn 
records: “There had scarce fallen any rain since Christ- 
mas.” On June 11 he adds, “ It still continued so 
great a drought as had never been known in England. 
In the Bector’s Book of Glayworth, Notts, June 18 : 

“• Barley found dry in ye fields, having lain so, ever 
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since sowing time ”, and in his summary of the year : 
“ It W'as a very dry and drought year fro ye beging 
of April [the Rector’s year began on April 1, old style] 
to ye 20th June, not having raynd, except on ye 7th 
of May.” At Townley in Lancashire the rainfall this 
year was only 76 per cent of the average. 

May 24, 1783. Dust Haze.— From May 24 until al- 
most the middle of August, there was an iinusually 
dense and very persistent high fog over the whole of 
Europe, Asia Minor, Syria, Iceland, and many other 
countries. This was probably due to volcanic dust 
from the eruption of Laki, Iceland. The weather was 
greatly disturbed ; in Europe there was a persistent 
southerly wind and great heat, and the Nile flood was 
abnormally low. The following winter, 1783-84, was 
very long and very rigorous over the whole of Europe 
and in North America . Gilbert White records hard 
frost so late as April 2. 


Societies and Academies. 

London. 

Physical Society, May 9. — E. J. Williams : (1) The 
induction of electromotive forces in a moving liquid 
by a magnetic field, and their application to the in- 
vestigation of the flow of liquids. Preliminary ex- 
periments on the flow through straight tubes show 
that potential differences of the order of 10 "^ to 10 '^ 
volt set up by a magnetic field in a moving liquid 
consisting of an aqueous solution of copper sulphate 
can be satisfactorily measured. — (2) The motion of a 
licpiid in an enclosed space. The increase of resistance 
of a column of mercury in a magnetic field is due to 
the internal motion of the liquid produced by the 
action of the ampere forces between the magnetic 
field and the electric current traversing the mercury. 
The hydrodynamic significance of the results of such 
experiments is considered ; e.m.f.’s as small as 10 "^ 
to 10 "’ volt, induced by a magnetic field in moving 
mercury, can be accurately measured. — E. Simeon : 
The generation of sound by the siren principle. The 
paper discusses varioi.is undesirable features of the 
simple siren considered as a sound-source for technical 
work, and describes a siren with a reasonably pure 
note, the intensity of which can be kept constant 
throughout a range of pitch from about 70 to about 
7500 cycles. — L. Hartshorn : Surface resistivity 
measurements of solid dielectrics. The paper de- 
scribes (1) a new form of electrode suitable for surface 
resistivity measurements on insulating materials in 
sheet form, and ( 2 ) a method for the determination 
of the ‘ volmne leakage ’ correction for any system of 
electrodes. Data are given on the volume leakage 
correction for the various types of electrode in general 
use, and on the ‘ leakage resistivities ’ of materials 
commonly used in the construction of laboratory 
instruments. 

Paris. 

Academy of Sciences, Mar. 31. — Mesnager : Must the 
solution of the problem of the cylinder given by Saint - 
Venant sometimes be rejected ? A criticism of a re- 
cent communication by Henri Villat and Maurice Roy. 
Without questioning the mathematical work, the 
author is not in agreement with the practical interpreta- 
tions deduced. — Marcel Brillonin : Dynamical tides 
with continents. The law of depth and the attraction 
of the ring. — C. de La Vallee Poussin ; The conformal 
representation of plane areas multiply connex.— Paul 
Pascal and Rene Lecuir : The chemical and magnetic 
study of complexes derived from the triaziiie nucleus. 
—A. Tonolo : A physical interpretation of the tensor 
of Riemann and of the principal curvatures of a 
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variety l''’ 3 ,“-“Moliamed A. Haqtie : The magnetic 
douljie refraction of ethyl alcohol, of water and of 
, aqueous solutions of nitrates.— F. Baldet : Observa- 
tions, with the large Meudoii telescope, of the celes- 
tial body discovered at the Lowell Observatory. A 
trans-Xeptunian planet, with the distance and dia- 
meter given by the discoverers, should shew a planet- 
ary disc of about 1 ‘O'*', of the same order of magnitude 
as the satellites of Jupiter, and this should be easily 
idsible with the large telescope of the Meudoii Obser- 
vatory (83 cm. objective), which has a separating 
power of 0-17'h Observations on foiii’ days, one under 
exceptionally good conditions, failed to shew any 
trace of a disc. — E. Henriot and Mile. A. Marcelle : 
The direct measurement of the ratio of the absolute 
retardations in double refraction by deformation. — 
B. Bogitch : The preparation of blue glass and the 
decomposition of sodium sulphate by silica. — ■ 
M. Prettre and P. Lafifitte : The inflammation and 
■combustion of carbon disulphide. For percentages 
of carbon disulphide, vapour varying between 1*3 and 
■ 34*0 by the temperatures of inflammation 

.vary linearly between 138° C. and 338° C. For mix- 
tures containing more than 10 per cent of carbon 
disulphide, luminescence of the gaseous „ mixture is 
observed before inflammation, but this is aiwmys less 
intense . than that observed .in the case of carbon 
monoxide. In all the exjjerirnents there w^as noticed 
a slight brown deposit on the walls of the apparatus : 
this was shewn to be the monosulphide, CS or a 
polymer. — Marcel Godchot and Max Mousseron : New 
methods of formation of 2 : 5-dimethyl-piperazine. 
Three new methods are given, the first two starting 
with 2*5-dimethylpyrazme : catalytic reduction with 
hydrogen in presence of nickel at 150°- 160° C., reduc- 
tion with hydrogen in acetic acid solution with 
platinum as the catalyst : the third method, the 
simplest, is the reduction by hydrogen in presence of 
platinum in acetic acid solution of isonitrosoacetone. — 
F. Francois : The action of selenoxanthydrol on ureas 
and carbamic esters. The typical reaction between 
xanthydroi and ureas and carbamic esters occurs 
when the oxygen of the pyrane nucleus is replaced by 
sulphur or by selenium. — Paul Gaubert : The dehydra- 
tion of heulandite. — Henri Vincienne : Stratigraphical 
and tectonic observations on the southern termina- 
tion of the Credo chain. — Henri Memery : The winter 
of 1930 and solar activity. — H. Buisson, G. Jausseran, 
and P. Rouard : The transparency of the lower 
atmosphere. The results of direct measurements of 
atmospheric absorption over distances of 600 metres 
and 2500 metres for wave-lengths varying from 
5780 to 2482. It is hoped to extend the results to 
■smaller wave-lengths.— Link and Hugo n : Direct 
measurements of atmospheric absorption.— V. N. 
Lubimenko and Mme. Rauser-Cernooussova : The 
fossil remains of chlorophyll in marine mud deposits. 
Observations published in 1921 suggested that the 
pigment of chlorophyll, in the absence of oxygen, 
possesses great stability and might be preserved as 
a fossil substance. Results are given in the present 
paper confirming this view. Four speeimens, of 
varying age, one belonging to the Tertiary age, gave 
alcoholic extracts containing chlorophyll, as shown by 
spectroscopic examination.— -J akob Eriksson : The 
hibernation of JPuccinia Hihis is the vegetative state 
in the winter buds of the plant acting as host.— 

J. des Cilleuls : The phytoplankton of the Loire in 
the course of the summers of 1928 and 1929. Owing 
to the exceptional warmth and dryness of the summers 
of 1928 and 1929 the plankton of the Loire was un- 
usually abundant, recalling a lake regime. Analo- 
gous observations were made on the plankton of the 
Elbe, near Dresden, and also near Hamburg, during 
the dry summer of 1904.— Pierre Dangeard : The 
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mobility of certain ceils of Porphyridium cruentujn.— 
Raymond- Harriet : The physiological analysis of the 
intestinal action of Uzara. — Georges Truffaut and V. 
¥ladykov : The mioroflora of the rhizosphere of 
wheat. — J. Vellard : Antivenomous vaccination. Re- 
sults of experiments on the production of vaccines 
exerting a protective action against the bites of 
po.isonous snakes. — Andre Thomas : A neoplasic 
reaction due to the degenerescence of the ovocytes 
and sometimes of the bristles in Nereis diversicolor. 
The formation of conjunctive tissue from the newly- 
formed amibocytes. 

Rome. 

Royal National Academy of the Lincei, Jan. 19.— 
T, Levi-Civita : Characteristics and bieharacteristics of 
Einstein’s gravitational equations (2).— U. Cisotti : 
Dynamic actions of circulatory currents around a 
bilateral strip or an arched strip. The considerations 
advanced in an earlier note are illustrated by two 
concrete examples.— V. Nobile: Intermediary tri- 
hedra of reference for stellar dynamics ; criteria of 
choice.— L. Cambi and A. Cagnasso : The reactions 
between ferrous compounds and nitric oxide (2). 
Nitric oxide undergoes association with ferrous salts 
having anions of slight electro-affinity and of a higli 
degree of oxidisability (such as the carbonate, hydro- 
gen carbonate, and acetate), giving first nitroso -salts 
with groupings (NO') having a halogen-like function 
unlike that of hyponitrous acid, into which such group- 
ings undergo subsequent transformation. This trans- 
formation is effected by decomposition with silver 
salts in a neutral or feebly acid medium, or by a 
sufficient increase of the pH value, such as is caused 
by addition of excess of the alkali salt of the same acid 
as is present in the ferrous salt used. — R. G Harrison 
and P. Pasquini : Grafting experiments with Glavelina 
lepadif ormis (MiXller ). — L. Petri: Experimental repro- 
duction of mal del secco of lemons. This disease, which 
causes serious damage to lemon plantations on the 
eastern coast of Sicily, is the result of attack by two 
distinct fungi. The wood is first attacked by Deutero- 
phoma^ which causes tracheomycosis or adromycosis, 
which is shown externally only by partial or total 
yellowing of the leaves and cortical tissue. This 
primary phase of the disease renders possible subse- 
quent antracnosis of the buds and young branches, the 
cause in this case being infection with Colletotrichum 
gloeosporioides Penz. The disease may be produced by 
artificial inoculation with the two organisms. — -Rina 
Baldoni : Systems of principal normals to a variety at 
its TTg (1). — S. Cherubino : A general theorem on real 
Abelian varieties.— N. Cioranescu : Approximation of 
a fimction by another function belonging to a given 
linear fxmctional, and approximation of any vectorial 
field by an irrotational field.— H. Lewy : The unicity 
of the solution of Cauchy’s problem for an elliptical 
equation of the second order in two variables. — A. 
Lusis : Investigation of the permutable functions of 
the first species with a given function. — Maria Cibrario: 
The non-existence of congruences W of certain hyper - 
spacial straight lines. — R. L. Gomes : Isoenergetic 
movements.— B. Finzi : Dynamic actions relative to 
plane irrotational currents of viscous liquids. The 
analytical formulae recently deduced are applied to the 
determination of the dynamic actions exerted on a 
rigid profile enclosed by a regular current. — G. Viola : 
Fluctuations of the light curve of H. Cephei. The 
various hypotheses capable of explaining this pheno- 
menon are discussed.— G. ScagHarini and P. Pratesi : 
Poteiitiometric determination of alkaline sulphides. 
The interaction of sodium nitroprusside and an 
alkaline sulphide results in the formation of a complex 
salt comprising one molecule of each of the reagents. 
Investigation of the curve of electrometric titration of 
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deciiiormal solutions of the two compounds reveals a 
well-marked point of flexion corresponding with equi- 
valence of the solutions. This result furnishes the 
basis for a method of determining sulphides, even in 
the presence of large proportions of other salts. — Z. 
Jolles and J. Krugliakofl : Investigations on diazo- 
hydrates, azoxy-compounds, and nitrones. It was 
recently found that normal diazohydrates exhibit all 
the properties characteristic of an energetic oxidising 
agent. Further experiments show that the same is the 
case with the analogous compounds, a- and jS-azoxy- 
compounds, nitrosophenylhydroxylamine, and ni- 
trones. — M. Anelii : A geological section of the Reggian 
Apennines. — G. B. Cacciamali : Problems of Lom- 
bardy tectonics (with reference to investigations on 
the sub-soil). — S. Di Franco : The lava from the 
eruption of Etna in 1928. Study of the different lavas 
of Mount Etna shows that these may be grouped into 
seven types. The lava from the eruption of 1928 is 
dark grey, tending to reddish, and moderately heavy, 
and is analogous microscopically to those of the later 
eruptions and also to some of the older ones. It con- 
tains pheno- crystals of plagioclase, augite, and olivine, 
disseminated in a basic mass composed of plagioclase, 
augite, magnetite in abundance, and vitreous substance 
in small proportion. It belongs to type III. of the 
author’s classification. — G. Mezzadroli and E. Vareton; 
Further investigations on the action exerted by a 
radio -oscillator for ultra-short waves (2-3 metres wave- 
length) on the germination of seeds and on the growth 
of plants (2). Experiments on cotton, beans, peas, and 
maize show that when seeds and plants are subjected 
to the action of these waves, the germinators being 
placed between the coils of the receiving oscillating 
circuit, the effect is even greater than that observed 
with an interposed Lakhovsky oscillating circuit or 
with systems of Lecher wires in the zone of greatest 
intensity. 

Vienna. 

Academy of Sciences, Feb. 20. — R. Schumann : The 
vectorial adjustment of triangle-nets. — A. Skrabal : 
The development of chemical mechanics. Our kinetic 
equations of ‘ relation ’ are valid as liihiting laws for 
constant media, that is, for dilute systems. They can 
be generalised and carried over to systems however 
variable if for relations we substitute ‘ activities — • 
G. T. Whyburn : (1) Possibly regular point-quantities. 
— (2) The structure of regular curves.— -(3) Irreducible 
^-partition quantities. — G. Lock : Camiizzaro’s re- 
action.— M. Beier : Zoological expedition to the Ionian 
Islands. (8) Coleoptera, with the help of A. Schuster, 
R. Hicker, and H. Strouhal. — (9) Spiders, with the help 
of E. Reimoser and C. F. Roewer. 

Feb. 27.— K. Fuchs and P. Gross : The action of 
alkali -organic compounds on aromatic siilphonates. 
The experiments were carried out in a nitrogen 
atmosphere.— P. Gross and A. Goldstern : Optical 
determination of electrolj/tic dissociation in very dilute 
alcoholic solution. Coefficients of extinction were 
measured in solutions of lithium picrate alone and with 
addition of lithium chloride, and in picric acid alone 
and with addition of lithium chloride. — F. Heritsch : 

A coral from the Grauwacke zone of the Veitsch in 
Upper Styria.— A. Dadieu and K. W. F. Kohlrausch : 
Studies on the Raman effect (7). The Raman spec- 
trum of organic substances. 

Mar. 6.— B- Machan : Two new fish forms from 
Padang.—M. Beier : Zoological expedition to the 
Ionian Islands (10), The shell-bearing land and 
fresh -water molluscs, worked out by F. KaufeL— 

P. Gross and M. Iser : Salting out. The distribution 
of acetone and of prussic acid between benzol and the 
aqueous solutions of various salts.— T. Pintner : 
Further contributions to the anatomy and systematics 
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of Tetrarhynclms . — K. Menger : A distance concept 
in groups. — G. Nobeling : JV-dimensional universal 
spaces. 

Mar. 13. — P, Gross and S. Klinghoffer : The in- 
fluence of alkali chlorides on the solubility of calcium 
iodate. — 0. Schindler : A new Hemirhcvmpus from the 
Pacific Ocean. — E. Spath and K. Gibian : The con- 
stitution of sappanin. — E. Spath and J. Pikl : Mew 
bases in angostura bark : quinoline, 2-methylquino- 
line, 2-n-amylquinoline and 1 -methyl-2 -keto-1, 2- 
dihydroquinoline. — ^K, Przibram : (1) The coloration 
of kunzite. — (2) The influence of cathode rays on the 
swelling of gelatin. 


Official Publications Recei¥eci. 

British. 

Transactions of the Optical Society. Vol. 31, No. 1, 1929-30. Pp. i v-j- 
52. (London.) 10s. 

The Scientific Proceedings of the Royal Dublin Society. Vol. 19, N.S., 
Nos. 29-39. 29 : Studie.s on Peat, Part 3, Low Temperature Carbonization 
of Peat, by James T. Donnelly and Joseph Reilly ; 30 : The Nitration of 
Substituted Phenylbenzylamine Derivatives, by J. Reilly, T. V. Creedon 
and P. J. Drumm ; 31 : i. Study of Two new Species of Bacteria belonging 
to the Genus Chromo^ aotzrium, by Dr. M. Grimes ; 32 : The Thermal In- 
stability of the Earth’s Crust, IL, Dr. J. H. J. Poole ; 33 : Study of the 
Polysaccharides, Part 1, Iniilin and Inulan, hy J. Reilly and P. P. 
Donovan; 34: Responses of Plant Tissues to Electric Currents, II. , by 
Prof. H. H. Dixon and T. A. Bennet-Clark ; 35 : Electrical Properties of 
Oil-Water Emulsions with special reference to the Structure of the 
Plasmatic Membrane, by Prof. Henry H. Dixon and T. A. Bennet-Clark ; 
36 : Studies in Peat, Part 4, Low Temperature Carbonization under 
various Conditions, by Colm O’Sullivan and Dr. Jo.seph Reilly; 37: The 
Application of Gamma Radiation to Deep-seated Tumours, by Dr. J. 
Joly ; 3S : A Study of the Polysaccharides?, Part 2, Note on the Purification 
of the Natural Products, by J. Reilly and Deelan T. MeSweeney ; 39 : 
Some Geochemical Applications of Measurements of Hydrogen Ion Con- 
centration, by Dr. W. R. G. Atkins. Pp. 865-460. (Dublin ; Hodges, 
Figgis and Co. ; London : Williams and Norgate, Ltd.) 6s. 

Harper Adams Agricultural College, Newport, Shropshire. Grassland 
Problems ; the Making of Grassland, the Maintenance of Grassland, the 
Utilisation of Grassland ; Report of Conference held at the College on 
Wednesday, February 5th, 1930. Pp. 15 -fix. Sugar Beet Problems: 
Report of Third Conference held at the College on Thursday, March 13th, 
1930. Pp. 28. (Newport.) 

Transactions of the Institute of Marine Engineers, Incorporated. 
Session 1930, Vol. 41. April. Pp. 983-990 -f lxxvi-fxxxviii, (London.) 

Papers and Proceedings of the Royal Society of Tasmania for the Year 
1929. Pp. v-f 1.51-f 31 plates. (Hobart.) lOs. 

FOREinN. 

Det Norske Videnskaps-Akademi i Oslo. Resultater av de Norske. 
Statsunderstdttede Spitsbergenekspeditioner (Skrifter orn Svalbard og 
Ishavet). Bind 1, Nr. 1 : The Norwegian Svalbard Expeditions 1906-1920. 
By Adolf Hoel. Pp. 104 -j- 2 plates. (Oslo : Jacob Dyb wad.) 10.00 kr. 

Annuaire de i’Academie Royale des Sciences, des Lettres et des Beaux- 
Arts de Belgique, 1930. 90® annee. Pp. lt'>5. (Bruxelles : Maurice 

Lamer tin.) 

Agricultural Experiment Station : Michigan State College of Agriculture 
and Applied Science. Circular Bulletin No. 130: Cultural Methods in 
the Bearing Vineyard. By N. L. Partridge, Pp. 19. Circular Bulletin 
No. 131 : The Cherry Fruit-Flies. By R. H. Pettit and G. 8, Tolies. Pp. 
11. Special Bulletin No. 195 : Maintaining the Productivity of Cherry 
Trees. By V. R. Gardner. Pp. 27. Technical Bulletin No. 102 : Keeping- 
Qualities of Butter, vi. Experiments on the Production of Metallic Flavor- 
in Butter and Milk ; vii. The Microbie Flora of OfF-flavored Butter. By 
G. L. A. Ruehle. Pp. 46. Terdmical Bulletin No. 103 : The Pathogenicity 
of the Species of the Genus Brucella for the Fowl. By I. Forrest Huddle- 
son and M. W. Emmel. Pp. 30. (East Lansing, Mich.) 

Biblioteca Nacional. BxposiQ^o de Fisica, Abril de 1930. Catalogo. 
Pp. 96. (Lisboa.) 

U.S. Department of Agriculture. Farmers’ Bulletin No. 1624 : The 
Mexican Bean Beetle in the East and its ControL By Neale F. Howard. 
Pp. ii-f 14. (Washington, D.C. : Government Printing Office.) 5 cent.s. 

Proceedings of the Academy of Natural Sciences of Phikdelpliia, Vol. 
82. A new Woodpecker from Angola : Fourth Preliminary Paper on the 
Birds collected during the Gray African Expedition, 1929. By W. Wedg- 
wood Bowen. Pp. 89-90. (Philadelphia.) 

University of Illinois Engineering Experiment Station. Bulletin No. 
204: The Hydroxylation of Double Bonds. By Sherlock Swann, Jr. 
Pp. 14. 10 cents. Bulletin No. 205 : A Study of the Ikeda Short-Time 
(Electrical Resistance) Test for Fatigue Strength of Metals. By Herbert 
F. Moore and Seichi Konzo. Pp. 31. 20 cents. Bulletin No. 206 : 

Studies in the Electrodeposition of Metals. By Prof. Donald B, Keyes 
and Sherlock Swann, Jr. Pp. 18. 10 cents. (Urbana, 111.) 

Mitteilungen der Naturforschenden Gesellsehaft Bern aus dem Jahre 
1929. Pp. xl-f-136-fl8 Tafeln. (Bern : Paul Haupt.) 

Achema Jahrbuch, Jahrgang 1928-30: Berichte iiber Stand nnd 
Entwicklung des chemisehen Apparatewesens. Herausgegeben von Dr. 
Max Buchner. Pp. 260-f 64-f xl. (Seelze bei Hannover nnd Berlin : 
Dechema, Deutsche Gesellschaft fiir chemisches Apparatewesen E.-V.) 
10 gold marks. 

Acta Phytocliimica. Edited by Prof. Keita Shibata. Vol. 5, No. 1, 
April. Pp. 97, (Tokyo; The Iwata Institute of Plant Biochemistry.) 
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Mphiuir^ of tiip of Science, Kyoto Imperial University. Series 

A, VoL 13, X«.t. ‘i. March. Pp.. lOl-lTS-t-ll plates. (Tokyo and Kyoto: 
MiJrn;o‘ri Co,, Lui.) L.'.O Y<.‘ri. 

'I'hf S.cl-iice llHports of'the Tohoku Imperial University, Sondai, Japan. 
Fast. Serie.i (Mar hematics, Piiysics, Chemistry), VoL 19, No. 1, March. 
Pp. sM’.-fT plate.',. (I’ukyo and Sendai : Maruzen Co., Ltd.) 

Fir-Id .Mu.->e!na of Xatur.'ii llisPny. Botany Leaflet 14: Indian Corn. 
By .iaiiio li. MacN-.iir. I’p, 34, 2,") cents. Anthropology Leaflet 29: 

'i’obac-co and its Ust^' in Africa. By Berthold Laufer, Wilfrid I). Hainbly 
and llaiph Linton. Bp. 4o-4-i> plate.s. 25 cents. (Chicago.) 


Catalogues. 

I..ibrary Sei.s of Standanl Works : English Literature, History, Transla- 
tions, ete. (Citaloane 524.) Fp. 15. (London: Francis Edwards, Ltd.) 

A riel), cl inn of Bare Books. (Catalogue No. 29.) Pp. 73. (Newcastle- 
on-Tyne*. Williaui H, Robinson.) 

Bisojryl in the Treatment of Syphilis. Pp. 8. (London : The British 
Ihug Houses, Lid.) 

Catalogue of Books on the subjects of Botany and Horticulture. (No. 
176.) Pp. 34. (London: Bulau and Co., Ltd.) 


Diary of Societies. 

FRIDA F, May 16. 

Boyal SooiKi'Y, Euin’Bdrgh, at 4.30.— Prof. G. Wiegner: Base Exchange 
(Address). 

Bk.itish iNsTiTUTf: of Radiology (Medical Meeting), at 5.— Radiology 
in Urinary IHseases and General. 

Boyal CoLLram of Sukgeons of England, at 5.— Sir Arthur Keith : 
The Anatomy of Fossil Man : The More Recent Discoveries of 
Neiindertlial Man in Europe. The Present Position of the Neanderthal 
Problem. 

Boyai. Society of Medicine (Electro-Therapeutics Section) (Annual 
General Meeting), at 7. 

Boyal Photographic Society of Great Britain (Pictorial Group— In- 
formal Meeting), at 7. 

Institute or Chemistry (Belfast and District Section) (at Royal Belfast 
Academical Institution), at 7.30.— An anal General Meeting. 

Institution of Electrical Engineers (Scottish Centre) (at Dundee 
Technical College), at 7.30.— R. H. Fowler: Some Recent Advances in 
the Electron Theory of Metals (Kelvin Lecture). 

Royal Society op MEDrciNE (Obstetrics and Gyniecology Section) (Annual 
General Aleeting), at S.— Dr. F. J. Hector: A Case of Endometrioma.— 
Dr. G. W. Theobald: The Toxiemias of Pregnancy; a New Conception. 
—A. J. Wi'igley: Puerperal Infection by the Pathogenic Anaerobic 
Bacteria. 

Royal Institution of Great Britain, at 9.— Dr. C. M. Yonge : The 
Great Barrier Reef of Australia. 

Association of Economic Biologists (at Forest Products Research 
Laboratory, Princes Risborough). 

SATURDAY, May 17. 

Biochemical Society (in Department of Physiology, School of Medicine, 
Leeds), at E, — G. Rimington : (a) Some Observations upon the Colori- 
metric Determination of Cystine by Means of the Uric Acid Reagent ; 
(b) The Carbohydrate Complex present in the Blood-serum Proteins.— 
J. B. Speakman : The Denaturation of Wool.— IV. T. Astbury : The 
Inner Structure of Hair as Revealed by X-ray Analysis.- P. C. Thompson 
and L. Goldman : The Dissociation Constants of Chebulinic Acid. — 
B’. C, Happold : The Oxidation of Phenols by Bacterial Suspensions.— 
0. E. M. Pugh : The Mode of Action of Tyrosinase.— A. Wormall and 
L. R. Johnson : The Action of Sodium Hydroxide on Serum Proteins 
in Relation to Antigenic Activities.— K. Turner: The Fatty Acids from 
the Liver of the Sheep.— M. Thomas: HCN-zymasis and HaS-zymasis. 
— H. J.;Channon and G. A. Collinson : The Ether-soluble Phosphorus of 
Blood.— J. Gordon and P. G. Marshall : The Distribution of Phosphorus 
in Bacterial Cultures . — Demonstraimis :—W. T. Astbury: X-ray Photo- 
graph of Hair Structure.— A. T. King : The Variability in the Sulphur 
Content of Wool.— G. L. Brown and B. A. MeSwiney: Collection of 
Secretion from Pyloric Antrum of the Dog. 

Philological Society (jointly with Oxford Philological Society) (at 
Magdalen College, Oxford), at 5.30.— Dr. B. P. G. Atkinson : Ancient 
Illyrian. 

MONDAY, May 19. 

Royal Geographical Society (at 'iEolian Hall), at 8.30.— Lt, -Col. R. C. F. 
Schomberg : Journeys in the Tien Shan. 

TUESDAY, May 20. 

Royal Statistical Society (at Royal Society of Arts), at 5.15.— D. 
Caradog Jones : Housing in Liverpool : A Survey by Sample of Present 
Conditions, 

Zoological Society of London, at 5.30,— Major S. S. Flower: Exhibition 
of Photographs of Gorilla, Elephant-Seals, aiid other Animals now in the 
Carl Hagen beck Tierpark at Stellingen near Hamburg.— Col. A. E. 
Hamertoii': Remarks on Trypahosomia.sis in Relation to Man and Beast 
in Africa.— A, I). Middleton : The Ecology of the American Grey Squirrel 
(5’ciwrw&vcaroIm«7i6-is) ii[, the British Isles. 

London Natural History Society (at Winchester House, E.C.), at 
6.30,— Discussion on Parasitism in Nature. 

Royal Photographic Society OF Great Britain, at 7.— Rev. H, O. 
Fenton : Spain Callmg. 

^ WEDNESDAY, May 21. \ 

Royal Microscopical Society (Special Meeting) (at King’s College, 
Strand), at 3. —An Exhibition and Demonstration of the Latest Types of 
Metallurgiear Instruments and Apparatus. — At Y. — Prof. ; Nils E. 
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Svedelius; The so-called Freshwater Lithoderma,— At 7.45. — Scientifie 
Communicatians and Discussion on Recent Advances in CiirTent Re» 
search and Practice in Microscojjic MetallograxJhv. (In chair; Prof. 
G. H. Descli.) 

Royal Meteorological Society, at 5. — Sir Napier Shaw : An Account 
of Dr. Moltchanol’s Method of Automatic Signalling of the Results of 
Sounding of the Upper Air.— Sir Gilbert T. Walker: Seasonal Fore- 
shadowing,— A. C. Best : Instruments for Obtaining Dry and Wet Bulb 
Temperatures. 

Royal Society of Arts, at 8. 

Folk-Lore Society (at University College), at S.— A. D. Lacaille : Tlie 
Bull in Scottish Folklore ; Place-names and Arclueology. 

Eugenics Society (at Royal Society), at 8.30.— Raglm Vira : Eugenics in 
Sanskrit Literature (Lecture), 

THURSDAY, May 22, 

Royal Medico - Psychological Association (at Tavistock 

Square), at 3.— Dr. A, A. W. Petrie and others : Discussion on American 
Psychiatry and the Practical Bearing it may have in the Application of 
Recent Local Government and Mental Treatment Legislation. 

Royal Society, at 4.30. — Prof, G. H. Parker: The Ciliation of the 
Fallopian Tube.— Dr. D. Keilin ; Cytochrome and Intracellular Oxidase. 
— L. E. Bayliss, E. Boyland, and A. D. Ritchie : The Adductor Mechanism 
of Pecten.— Prof. H. E. Roaf; Visual Acuity in Light of Different 
Colours. — To he read in title onZ;(/ Sir Charles Sherrington and J. C. 
Eceles : Numbers and Contraction-Values of Individual Motor-Units 
examined in some Muscles of the Limb, 

Royal Society of Medicine (Urology Section), at 8.30.— Annual General 
Meeting. 

FRIDAY, May 23. 

Physical Society (at Imperial College of Science and Technology), at 3 
and b.lh.— Dismsaion on Magnetmn: — Sir, Alfred Ewing: Ferro-Mag- 
rietism and Hysteresis.— Dr. E. C. Stoner: Magnetism in the 20th 
Century.— Prof, H. S. Allen : Magnetism and the Quantum Theory.— 
Prof. C. G. Darwin : The Polarisation of the Electron. — W. Suck.sraith : 
The Gyromagnetic Effect and Paramagnetism.— F, C. Powell : On tlie 
Change in Size of a Ferromagnetic at the Curie Point. — Prof. ^V. Peddie : 
Magnetisation and Temperature in Crystals. — Prof. W. Weiss and Dr, R. 
Ferrer : Sur raimentation et saturation des ferroeobalts et des nickel- 
cobalts et les moments atomiqnes de.s trois metaux.— Prof. W. Gerlach: 
tiber neue Zusarnmenhange von magnetischen u, elektrisclien Er- 
.Hcheinmigeri.— Dr. P. Kapi'tza : Methods of Experimenting in Strong 
Magnetic Fields.— Dr. W. L. Webster: On Magiieto-striction and 
Change of Resistance in Single Crystals of Iron and Nickel.— Dr. L. 
F. Bate.s : Observations on the Specific Heats of Ferromagnetic 
Sulistances. 

IN.STITUTE OF CHEMISTRY (Edinburgh and East of Scotland Section) 
(jointly with Edinburgh and East of Scotland and Glasgow Sections of 
Society of Chemical Industry) (at Heriot-Watt College, Edinburgh), at 
6,— Prof. J. Kendall : Cliemistry in Naval Warfare. 

Royal Society of Medicine (Epidemiology Section) (Annual General 
Meeting), at 8.— Dr. P. Stocks ; Immunity Change.s in Measles and 
Whooping-Cough. 

Royal Institution of Great Britain, at 9.— K. S. Whipple ; Some 
Scientific Instrument Makers of the 18th Century. 

SATURDAY, May 24. 

Linnean Society of London, at 5.— Anniversary Meeting. 

Institution of Electrical Engineers (Meter and Instrument Section) 

(at Leamington Spa). 

Institute of Chemistry (Edinburgh and Bast of Scotland Section) 

(jointly with Edinburgh and East of Scotland and Glasgow Sections of 

Society of (Chemical Industry) (at Edinburgh) (continued from May 23). 


PUBLIC LECTURES. 

TUESDA Y, May 20. 

University College, at 5.30.— Prof. Nils E. Svedelius : The Bearing of 
Modern Researches on Alg**, especially Bhodophyceie. (Succeeding 
Lectures on May 22 and 23.) 

Birkbegk College, at 6.— Dr. A. Mansbridge ; The Dedication of Life 
(Haldane Memorial Lecture). 

WEDNESDA Y, May 21. 

Institution of Electrical Engineers, at 5.30.— J. F. Kay.ser: Per- 
manent, Magnets and Magnet Steels (Armourers and Brasiers’ Company 
Lectures). (Succeeding Lectures on May 28 and June 4.) 

THURSDAY, May 22. 

Institute of Pathology and Research, St. Mary’s Hospital, Pad- 
dington, at 5.— Prof. C. A. Lovatt Evans : Stagesin the Investigation 
of the Physiology of the Heart. 


CONGRESSES. 

Friday, May 16. 

Society of Medical Officers of Health (at Harrogate), at 4.— Dis- 
cussion on_Rheuinatism in its Public Health Aspects. 

International Congress on Malaria (at Algiers). 

' May 26' to 28. 

CoNGRBSs OF Legal Medicine (at Paris). 
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The Radcliffe Observatory and its Proposed 
Removal. 

riTHE British National Committee for Astronomy 
of the International Research Council has 
pronounced definitely in support of the proposal to 
transfer the Radcliffe Observatory, Oxford, to South 
Africa, rather than to another site in England. This 
was the view taken at a meeting of the Committee 
held on May 9, when it was also resolved that 
the establishment in South Africa, under English 
control, of a new observatory equipped with a 
large reflector, and adequately endowed, would not 
only be in the best interests of astronomy, but is 
almost an imperative necessity in the interests of 
British scientific prestige ' ’ . The resolution appears 
in full in our correspondence columns this week 
over the signatures of sixteen of the seventeen 
members of the Committee present . A glance at the 
list of names should be sufficient to convince anyone 
that leading astronomical opinion in Great Britain 
is decidedly in favour of carrying on the scientific 
work of the Radcliffe Observatory in South Africa 
instead of continuing it in England. 

Dr. John Radcliffe, whose name the Observatory 
bears, w^as a successful Court physician who died in 
1714 leaving a fortune estimated at £140,000. His 
will provided for the building of a library in Oxford 
and the salary of a librarian, for travelling fellow- 
ships, for rebuilding the front of University College, 
Oxford, and some other purposes. When the 
bequest of £40,000 allocated to the library became 
available upon the death of Radcliffe’s sisters, the 
trustees built the Radcliffe Library and later the 
infirmary. The residue of the real and personal 
estate remaining after the payment of various 
legacies and bequests was to be used by the trustees 
for such charitable [purposes] as they in their 
discretion shall think best ” . There is no mention 
of astronomy in Radcliffe ’s will, and it w^as not 
until more than fifty years after his death that the 
trustees decided that the practical study of this 
science might be regarded as a charitable purpose 
and that they could therefore make provision for it. 

The Savilian professorship of astronomy was 
founded in 1619 by Sir Henry Savile, Provost of 
Eton. Shortly after Dr, Hornsby succeeded to the 
chair in 1762, he appealed through the Chancellor of 
the University to the Radcliffe trustees for funds for 
an observatory, and in 1771 they secured a lease 
(and in 1820 the freehold) of nearly nine acres for 
the building and grounds adjoining the Radcliffe 
Infirmary , wffiich was opened a year earlier . Shortly 
afterwards the building was put in hand, the trustees 


770 ' 


NATURE 


[May 24 , 1930 


liaTiiig previously agreed to. purchase the instru- 
iiieiits suggested, hj Hom.sby, These were com- 
pleted and delivered in 1773 and are still in the 
observatory. The building was not, however, 
fimshed and until towards the end of the 

eighteenth century. Several additions have since 
been made, including a building for an equatorial 
telescope in 1903. 

From the foundation of the Observatory until 
1839 the Savilian professor and Radcliffe observer 
was a joint office, but the University then elected a 
successor to Dr. S. P. Rigaud without consulting the 
Radclift'e trustees, with the result that the trustees 
appointed an observer of their own, and the chair of 
astronomy has since then been separated from the 
post of Radcliffe observer. 

The trustees then asserted their independence, as 
they can in their discretion with the sum which will 
be at their disposal if the Charity Commissioners 
consent to the proposed sale of the present site of 
the Radcliffe Observatory for the use of the Rad- 
clift’e .Infirmary. As the Observatory has been in 
existence for more than loO years, it is reasonable to 
assume that astronomy has a substantial vested 
interest in the sale of property which it has possessed 
for so long a period. It seems too late now to urge 
that as astronomy is not mentioned in Radcliffe's 
will, the sum available from the sale of the Observa- 
tory site should be used for other than astronomical 
purposes. Probably the trustees will give con- 
sideration to any such claims which may be 
advanced, but it scarcely seems possible now to 
dispute their legal right to continue to use for 
astronomy the benefaction which they have ad- 
ministered for so long for the promotion of that 
branch of science. 

Assuming, therefore, that the trustees have a 
substantial sum at their disposal, there seem to be 
two points of view as to how this might be used — 
one that of Oxford itself and the other that of 
science, which knows no geographical limitations 
and welcomes facilities for increase of natural know- 
ledge anywhere. It must be acknowledged, of 
course, that every scientific department at Oxford 
could make good use of the fund for the develop- 
ment of fields of inquiry which they are unable to 
explore because of lack of resources, but we wonder 
•whether any department would be inclined to hand 
over to a separate branch of science an endowment 
which it had held for a century and a half. In 
comparison with other subjects, astronomy is very 
poorly endowed in Great Britain or the British 
Empire. The suggestion that it might now transfer 
to other departments of science one of its few 
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. endowments cannot, therefore, be se,riously enter- 
tained. 

The position at present is that the Charity Com- 
missioners have the proposed sale of the Observa- 
tory site under consideration. Even if consent is 
given, the future site of the Observatory cannot 
be definitely settled for many months yet. The 
present intention of the Radcliffe trustees, for which 
they hope to obtain legal sanction, is to move the 
activities to a site on the high veld in South Africa, 
in view of the excellent observing conditions there 
and the pressing need of more work on the southern 
stars. Dr. Steavenson is at present testing the 
seeing at a site outside Pretoria, using the same 
method as is being employed in the search for a site 
for the 200-inch reflector in California. If the 
Observatory goes to South Africa, it is planned that 
it should be equipped with as large a reflector as the 
trust can afford, possibly a 72-inch, as there is an 
immense field of spectroscopic work, which such a 
telescope alone can do, awaiting to be done to com- 
plement similar work in the northern hemisphere. 

Erom the point of view of progress of astro- 
nomical science, the advantages to be gained by the 
establishment of an observatory in South Africa are 
beyond dispute . Practically all the most important 
astrophysical work is now done with large re- 
flectors, like the 72 -inch telescope used by J. S. 
Plaskett at the Dominion Astrophysical Observa- 
tory, Canada. His work on the rotation of the 
galaxy and the interstellar cloud especially needs to 
be extended to the southern sky. 

It would be easy to mention many other profit- 
-able lines of work for which a large reflector is 
required in the southern hemisphere, and also 
where observing conditions are more favourable 
than in England. All observing work requiring 
long exposures, and all photometric work, is carried 
on here •with difficulty and disappointment on 
account of uncertainties of weather ; and this is 
harder on large telescopes than on small. It is 
indeed unnecessary to labour the point that a big 
reflector is urgently needed for line of sight and 
other spectroscopic work, and that from many 
points of view the most appropriate site for such 
an instrument is on the high veld in South Africa, 
where the American universities of Harvard, Yale, 
and Michigan, as well as the Smithsonian Institu- 
tion, have already established observing stations, 
and where the University of Leyden is also to have 
an observatory through a grant of £20,000 from 
the Rockefeller Institute. 

There should be no difficulty in arranging for a 
close relationship between the Universit}' of Oxford 
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and the Radcliffe Observatory wherever it may be. 
The University has an observatory of its own, and 
the professor of astronomj^, Prof. H. H. Turner, 
strongly advocates the proposed removal of the 
Radeliffe Observatory to South Africa. Such an 
outpost where young English astronomers could go 
for experience, and to which the professors at 
Oxford might send students, would be most useful ; 
and friendly co-operation of this kind between the 
University and the Radclihe Observatory would be 
easy to establish. A good deal of the measurement 
of spectroscopic and other photographs could no 
doubt be carried on at Oxford, leaving the astro- 
nomers at the Observatory in South Africa free for 
observational work. Oxford has received so much 
from South Africa that it might now appropriately 
welcome the transfer to that country of an observa- 
tory which cannot usefully extend its work under 
present conditions, either of site or of instruments. 
Existing work w^ould, of course, be continued before 
the removal took place. We understand that if 
and when the sale of this site is completed, the 
Radclihe trustees will take a lease for five years 
of the observatory buildings and part of the grounds 
to enable the completion of the programme of work 
on the proper motions of faint stars in the Kapteyn 
selected areas (about 30,000 stars are involved) 
started by Rambaut twenty years ago. The actual 
observatory buildings would remain as a brilliant 
example of classical architecture ; it is Sir William 
Morris’s wish that they should be used for post- 
graduate work in connexion with the University 
School of Medicine. 

Theoretical and Applied Colloid Chemistry. 

{1) Elektrochemie der Kolloide. Von Prof. Dr. 
Wolfgang Pauli und Dr. Emerich Valko. Pp. 
xii + 647. (Wien: Julius Springer, 1929.) 66 

gold marks. 

(2) Die Kolloide in Biologic und Medizin. Von 
Prof. Dr. H. Bechhold. Eunfte vollig umgear- 
beitete Auflage. Pp. xii + 586 + 7 Tafeln. (Dres- 
den und Leipzig : Theodor Steinkopfi, 1929.) 
32 gold marks. 

(3) Equilibres su^erficiels des solutions colloidales : 
etudes de biophysique moUculaire. Par Dr. P. 
Lecomte du JSTouy. (Monographies de ITnstitut 
Pasteur.) Pp. 228. (Paris : Masson et Cie, 
1929.) 32 francs. 

(1) rriHIS imposing volume attempts, as the pre- 
-L face states, to base an electro-chemistry 
of colloids on the modern theories of electrolyte 
solutions. It is the outcome of careful investiga- | 
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tions continued for many years, beginning mth pro- 
teins and gradually extended to many inorganic sols. 

The book falls into three main sections : an in- 
troduction, which is a concise summary of the 
relevant chapters of modern physical chemistry, a 
general and a special electro-chemistry of colloids. 
The second section, after describing the preparation 
and purification of sols as well as their coagulation 
by electrolytes, proceeds to develop the principal 
theses of Pauli’s theory. Suspensions and colloid 
particles behave like electrolytes of very high mole- 
cular weight. The particle consists of a neutral 
portion forming its main bulk, composed of in- 
soluble and non-dissociating molecules, and a small 
‘ ionogenic ’ portion v/hich is, generally speaking, a 
true complex compound in Werner’s sense. The 
ionogenic complex dissociates into two sets of ions, 
one of wdiich is held to the neutral portion by 
chemical forces and imparts the charge to it, while 
the other forms what Pauli calls the ' counter ions ’. 
The particles may be ' isomolecular ’ when the 
neutral and the ionogenic part have the same com- 
position, for example, in silicic acid : 

[x{Si02 + nH.^0) • yHSiOg] + yH+ 
or ‘ heteromolecular when the two parts difier in 
composition, as in ferric hydroxide sol : 

[.^(FeA + ^H20) +yFeOCl-FeO+] -hCl-. 

Pauli does full justice to the earlier work of J. 
Duclaux, who arrived at a somewhat similar 
' chemical ’ theory by combining conductivity 
measurements with determinations of osmotic 
pressure. Pauli considers the latter liable to many 
errors and substituted for them electrometric 
measurements ; he also investigated sols much 
more highly purified by prolonged dialysis, and 
especially by electrodialysis, than those studied by 
earlier workers. The record of this large mass of 
minutely careful quantitative work deserves the 
most careful study. To obtain complete insight 
into the constitution of the ionogenic complex, it is 
necessary to combine with the electrical methods 
chemical analysis, which also calls for a highly 
developed technique. 

Even this complete armoury, however, fails in 
some cases. It is a little disappointing that it 
should do so with the gold sols which at first sight 
might seem ideal for testing the claims of Pauli’s 
theory and its chief rival, the adsorption theory. 
The constitution of the ionogenic complex is not 
definitely known, but Pauli assumes it to be an 
aurate or auric acid, the anion of which gives the 
particle its negative charge. Zsigmondy and his 
school, on the other hand, consider that it is due 
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to tlae. adsorption of OH ion. On .either assump- 
tion, the, d,isperse phase should contain oxygen ^ but 
careful analyses of the coagulum by both parties 
has failed to .find any. . Pauli .argues that the com- 
position., of the coagulum is not that of the stable 
particles,, and. that his view receives support from 
the. analogy with hydro.xide sols and more directly 
by recent work on platinum sols. Of the adsorp- 
tion theory in general he says that it cannot be 
considered more than a description ’b Still, it 
see,ms difficult to account for the negative charge 
on the particles of ^ pure oil- water ’ emulsions 
. otherwise than by the adsorption of^OH ions, since 
no other anions are available. 

The reviewer must confess to„a slight feeling of 
. disappointment — probably unreasonable— on read- 
ing the . application of the authors’ theory to the 
fundamental problem of the electrolyte coagulation 
of lyop.hobic sols.. To attempt a theory of .the 
stability of sols' would, they say, be premature, as 
we have no theory of solubility, of which the 
stability of colloids is a special case. It looks as if 
the experimental fact that colloidal anions, that is, 
negatively charged particles, give a coagulum with 
all cations had to be accepted like the fact that 
electrolytic anions give precipitates with specific 
cations, for example, with Ba'*. The adsorp- 
tion theory put forward by Freundlich to account 
for the valency effect is rejected by the authors, 
without any very clear alternative, on two grounds : 
the empirical nature of the adsorption isotherm 
and the impossibility of proving that different ions 
are adsorbed to the same extent. 

It must be confessed that these doubts as to the 
adequacy of the authors’ theory to solve all the 
long-standing problems of colloid chemistry do not 
strike the reader until some time after he has 
finished studying their book. The fii’st impression 
is profound, such as a vast generalisation naturally 
produces on the student of a subject which has, 
perhaps, led a somewhat hand-to-mouth existence 
in the way of theory ; a generalisation, moreover, 
supported by a vast arraj^ of experimental work, the 
implications of which are developed and argued 
with extreme acuteness. Sometimes, indeed, the 
authors go beyond what the facts seem to warrant, 
as in a notable passage (p. 296} headed : The 
Validity of Faraday’s Law”, and begnming : 

Faraday’s law of equivalent separation naturally 
holds for the electrolysis of colloidal electrolytes 
too, provided it is referred to the products separat- 
ing at the electrodes or escaping as gas. On the 
other hand, it does not necessarily hold for the gel 
which separates.” If the reader, quite reasonably, 
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hopes for even a few^ instances wffiich permit quanti- 
tative verification of the law and would thus pro- 
vide the most striking evidence possible for the 
theory, lie is doomed to disappointment, since a 
very detailed discussion of the secondary effects 
leads to the conclusion that a quantitative verifica- 
tion is scarcely to be expected. 

Whatever the quantitative evidence, however, it 
will in the end probably depend on the reader’s 
bias -whether he considers that a great attempt to 
develop a single theory of the constitution of aque- 
ous sols, ivhich excludes adsorption even as an 
ancillary factor, has succeeded or, indeed, can be 
completely successful. It is certain that everyone 
seriously interested in the subject will have to 
study this book, which puts the case for the ' purely 
chemical’ view^ with extraordinary ability and, 
where it becomes controversial, with perfect fair- 
ness and good temper, 

(2) The second edition of Bechhold’s well-kno-wm 
work appeared in 1918 and was twice reprinted 
without alterations. The present, fifth, edition 
has been entirely re-written, a course which has 
become unavoidable in view of its purpose, to 
apply the results of the investigation of colloids 
to biology ”, and the enormous amount of new work 
done in this field in the last ten years. 

A short introduction to colloid chemistry forms 
the first part of the book. The second, headed 
! '' Biocolioids ”, deals first with the colloidal con- 
stituents of organisms — the carbohydrates, lipoids, 
and proteins — and then with foods and drinks, 
enzymes and immunity reactions, giving a clear 
survey of these subjects in some 80 pages. 

The third part is probably the most interesting, 
certainly to the reader who is a student of colloids 
rather than of biology. Assuming what nobody 
will contest, that living organisms must be built up 
from colloidal material, the author goes on to say 
that '' Colloid and w^ater in the organism are one ; 
an organism free from water is lifeless It is in- 
deed in this point, the retention, distribution, and 
elimination of water by organisms, that colloid 
chemistry has contributed most materially to the 
elucidation of biological problems. It is not neces- 
sary to recall how the theory of osmotic pressure was 
hailed, and even largely developed, by biologists, and 
how- soon it failed to explain things such as — to 
take one example oxit of many — ^the rapid death of 
marine organisms in pure sodium chloride solutions 
isotonic with sea water. We now’^ know^ that the 
water content of organisms or of living tissues is 
not regulated merely, or even largely, by osmotic 
equilibria, but also by the specific effects of ions, 
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elfects wiiicli manifest themselves equally in the 
swelling of non-living and strixctureless material 
like gelatin, and have been investigated largely by 
this means. 

How far-reaching are the applications of these 
experimental results is shown by a very large 
number of examples under the sub-headings : dis- 
tribution of materials and metabolism ; growth, 
form and development ; cells and tissues ; respira- 
tion and circulation ; resorption, secretion and ex- 
cretion, and nerves. Notwithstanding the large 
amount of literature drawn upon, the author is not 
content to give abstracts but always preserves a 
critical attitude. The reviewer (with recollections 
of papers on The Viscosity of Protoplasm ’’ in his 
mind) is entirely in sympathy with the author’s 
strictures on the use of the term to describe the 
contents of any cell, and with his comment : “In 
looking for the common properties of the difierent 
protoplasms, one substitutes a uniformity which 
certainly does not exist, and overlooks the differ- 
ences ”. 

The fourth and last patt is devoted to toxicology, 
pharmacology, and therapy, and to microscopic 
technique. Among many other interesting sub- 
jects it discusses the therapeutic effects of colloidal 
metals, which still seem to lack a complete explana- 
tion. The chapter on microscopic technique gives 
a good survey of the present theories of staining 
with due reference to the work of the Prague 
school. 

An unusually complete name index and an ade- 
quate subject-matter index add to the value of the 
book. It should have a stimulating effect on 
colloid chemists and provide those who have am- 
bitions beyond further investigations on the co- 
agulation of gold or arsenic trisulphide sols with a 
vast number of fascinating problems. 

(3) This is a practically unaltered translation of 
a work published in English under the same title 
in 1926 and reviewed in Natube of April 9, 1927, 
vol. 119, p. 523. E. H. 


Buckman’s Type Ammonites. 

Type A mmonites- VII . By the late S . S . Buckman . 
With Editorial Note, Chronological and other 
Tables and Index, by Dr, A. Morley Davies. 
Parts 71-72 (combined). Pp. 15-78. (London: 
Thomas Murby and Co., 1930.) 205. 

T he death of S. S. Buckman has brought to 
a stop, though not to an end, one of his 
most remarkable works— those descriptions and 
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figures of Jurassic .ammonites, normally from 
English localities, which began in December 1909 
under the title “ Yorkshire T}q)e Ammonites ” and 
continued after the War as “Type Ammonites”. 
To how many volumes the series might have ex- 
tended it is impossible to calculate, so embar- 
rassingly rich is the Jurassic ammonite fauna, and 
so keen was the discrimination of the author. 
Actually the seventh volume was in progress, and 
it is now completed by a double part, for which 
sincere thanks are due to Prof. A. Morley Davies 
and his coadjutors, Dr. Spath, Dr. Trueman, and 
also Mr. Tutcher, who has all along been mainly 
responsible for the excellent photographs. They 
have performed a laborious task as a memorial to 
one who throughout his life was a single-hearted 
student of Nature. 

Both format and form of the work were suggested 
by Palaeontologia Universalis, of which it was 
originally intended to form part. In that work, 
produced by D. P. Oehlert and a committee of the 
International Geological Congress, the essential 
features were to be a plate referring to each species 
and bearing a photograph of the type-specimen 
and a reproduction of the original figure, with an 
accompanying page reprinting the original de- 
scription and adding such brief notes as might 
seem necessary. Buckman, turning to the type- 
specimens of Young & Bird and Simpson in the 
Whitby Museum, soon found that more informa- 
tion and discussion were necessary, and rightly 
judged it more convenient to issue his plates as 
an independent series. As the work progressed, 
changes were introduced in the method of de- 
scription, important discussions and occasional 
excursus found their way into the text, new 
material involved corrections, and, in short, neither 
the simplicity nor the original plan could be main- 
tained. 

Prof. Morley Davies, therefore, to bring the work 
to a decent cessation, has here provided a guide to 
its 1051 plates and its 797 species. He has arranged 
the names of the latter in the order of stratigraphical 
succession, under hemerse, and he suggests that the 
plates might be arranged in a like order, and 
divided into six volumes. The letterpress, with 
five portraits, would form a seventh volume. This 
list is followed by a list of the plates in numerical 
order with references to the hemeraB. 

Then follow an aljihabetical hst of the 407 genera, 
with references to plate, page, and horizon ; an 
alphabetic list of trivial names, with references to 
genus, plate, and hemera ; a list of names altered 
during publication, which, the cynics may be 
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surprised to learn, ainoimt to. only 4'6 per cent ; 
a list of new names appearing first in the text : 
and an index to a^ges and Iiem.era8. These and 
luaiiy other notes will make this part indispensable 
to every user of the work, ^^id subscribers should 
apply for it without delay. 


Fresh-water Biology. 

Life ill Inland Waters : with Esjiecial Reference to 
Animals, Bj?" Kathleen E. Carpenter, (Text- 
Books of Animal Biology.) Pp. xviii + 267 + 12 
plates. (London : Sidgwiok and Jackson, Ltd., 
1928.) I2s, net. 

AK introductory work on modern aims and 
Xjl methods in the study of fresh-water life was 
much wanted , and this book is exactly fitted for the 
purpose. It forms one of the welUmown and useful 
series of Text-Books of x4mmal Biology edited by 
Prof. Julian S. Huxley, who contributes an intro- 
duction to this volume. The chief object set before 
the worker is to study the life in inland w^aters by 
iiiiding out all that there is to know, not only about 
the animals themselves and their inter-relations 
with other animals and with plants, but also all 
that there is to be known about the waters which 
they inJiabit, their physical and chemical nature, 
geological features, past and present, and how 
they affect the organisms — in fact, to study 
the animal thoroughly in relation to its environ- 
ment. 

It is often said that life in fresh water has been 
neglected because of the more attractive life on the 
sea-shore which is nowadays accessible to almost 
everyone ; but a large amount of excellent and 
important work has accumulated recently in con- 
nexion with fresh-water biology, and there is a good 
foundation laid for research in many fields.. It 
is no longer considered sufficient to identify the 
animals one finds ; one must know everything of 
the life as a whole in each individual area. Dr. 
Carpenter is a good field zoologist and her own work 
has led her to study her subject in this way ; there- 
fore she is able to show what is wanted. She has 
produced a real natural history book, attractive and 
interesting, which will be of much use to all students, 
supplementing the ordinary text-books and courses 
of study. Much that is brought together here can 
be found only by diligent search in the papers of 
specialists. The bibliographies placed at the end 
of each chapter are well chosen and contain 
most of the more impor works to be con- 
snlted. 
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Perhaps the best parts of the book are the 
chapters dealing wdth the biology of streams, rivers, 
and lakes. Here the author is completely at home 
and the descriptions of the relations and reactions 
in all groups to so many different habitats make a 
most interesting whole. Eresh-water animals are 
peculiar in offering an enormous number of examples 
in adaptation, having to withstand numerous and 
various vicissitudes such as drought, torrents, and 
differences in physical and chemical constitution of 
the water in which they live. "Hence there are 
hard -coated eggs surviving after the death of the 
parent to burst out into life when better seasons 
come, or special adaptations for lying dormant 
either in winter or in summer, special ways of living 
in rushing streams by clinging tightly to rocks and 
stones and wonderfully devised apparatus for 
hanging to the surface film. It is peculiarly with 
insects that such adaptations are at their height and 
the entomologist has much work before him. In 
spite of all the splendid pioneer work of the older 
naturalists, whose w^ork still stands as the model of 
what suchwmrk should be, the present-day naturalist 
has not far to go to find a suitable problem for 
research. He has only to inspect the nearest piece 
of w^ater, how^ever small, and he will probably find 
in it some insect the life-history of wkicli is unknown. 
A complete survey of the tiniest pond in all its 
aspects throughout a year can easily occupy many 
years of work. 

Apart from the discussions on the dependence of 
animals on plants as food, the description of the 
plant life is purposely reduced to a minimum. A 
few plants are, however, mentioned, particularly 
those in the plankton. We should like to know 
what the author understands by a Peridinian. The 
terms Peridinians and Dinoflagellates are usually 
regarded as synonymous, but on p. 32 we read 
^'Dinoflagellates and Peridinians”, and again on 
'p. Ceratium Mrundinella . . , gives place to 
. . . and Peridinians ”, although on p. 197 
Glenodinium, and Peridinium are given as Dino- 
flageliates. 

The last chapter treats of the biology of inland 
waters in relation to human life, and includes dis- 
cussions on river pollution, a subject in wdiich the 
author has herself done good w^ork and which is of 
ever-growing importance. 

The illustrations are good, consisting of photo- 
graphs and clear diagrammatic drawdngs, the latter 
perhaps suffering slightly from the roughness of the 
paper on which they are reproduced. This book 
is recommended heartily to all interested in the 
biology of inland waters. 
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Our Bookshelf. 

Ths Psychological Register, Edited by Carl 
Murcliisoii, in co-operation with E. G. Bartlett, 
Stefan Blachowski, Karl Biihler, Sante Be 
Sanctis, Thorleif G. Hegge, Matataro Matsumoto, 
Henri Pieron, A. L. Schniermann. (The Inter- 
iiationarUniversity Series in Psjrchology.) Pp. 
ix + 580. (Worcester, Mass. : Clark University 
Press ; London : Oxford University Press, 
1929.) 21s. net. 

The difficulties in compihng a “ Who’s Who ” of 
any kind are twofold : first, to decide who shall 
be included; and secondly, to obtain accurate 
entries. The second difficulty is overcome to a 
large extent by obtaining particulars directly from 
the individuals concerned, but, as Prof. Murchison 
remarks in his preface, it is not easy to surmount 
the language obstacle in dealing with a work which 
has to cover the whole world. The first difficulty, 
however, is more serious. In the volume before us, 
all full members, and also all associate members 
i ■ with Ph.B. degrees, of the American Psychological 
Association, which has high technical requirements 
j for admission, are included. For other countries 
i Prof. Murchison has had to depend on the nomina- 
tions of the members of his editorial board ; thus 
; Br. E. C. Bartlett has acted for the British Empire, 
Br. H. Pieron for Latin countries outside Italy, and 
Br. Z. Y. Kuo and Br. E. Shen have furnished 
Chinese names. 

The result of this method of selection — and it is 
not easy to see how it could have been improved — 
is that the American entries occupy 296 pages of 
: the book. This is, perhaps, not so disproportionate 

; as may seem when the volume of work on psychology 

carried out in the United States is considered, 
f However, the editor is of opinion that other 
countries are not adequately represented, partly 
on account of the fact that workers in psychology 
are often ' labelled ’ as physiologists, psychiatrists, 
philosophers, and educationists, and he appeals for 
additional names in order to make the book truly 
international in scope. 

The details given include name, address, date of 
birth, education and career, and titles of papers 
(with bibliographies) and published works. The 
entries are arranged alphabetically under countries 
and there is a name index. 

Algebraic Geometry and Theta Functions. By 
Prof. Arthur B. Coble. (American Mathe- 
matical Society Colloquium Publications, Vol. 
10.) Pp. vii -f- 282. (Kew York : American 
Mathematical Society ; Cambridge: Bowes and 
Bowes ; Berlin : Hirschwaldsche Buchhand- 
lung, 1929.) 3 doUars . 

Ih discussing algebraic curves and surfaces we 
have the choice of several distinct methods. 
Some authors rely upon Ckemona transformations, 
by which the curve or surface is brought into . 
correspondence with another and simpler curve or 
surface. Others rely upon invariant theory, re- 
ducing the geometry to algebra. A third school 
uses parametric representation. It is well known 
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■ how easily the properties of conics are derived 
by expressing the co-ordinates of their points as 
rational or trigonometrical functions of a para- 
meter. Eor certain ciibics, we use elliptic (that 
is, doubly - periodic) functions. When we come 
to curves of higher orders we need theta fiiiictions, 
which are multiply-periodic. Some, complications 
arise from the fact that such functions necessarily 
involve more than one parameter, and are con- 
nected by a large number of complicated equations. 

The special merit of Prof. Coble’s treatment is 
that he brings all these various methods into 
relationship with one another. In particular he 
correlates his owm researches, developed by means 
of Cremona transformations, with those of Schottky, 
who uses the theta functions as a starting-point. 
There are also references to apolarity and a few 
of the simplest ideas of the theory of groups. No 
thorough treatment of advanceli algebraic geo- 
metry can be easy reading, but Prof. Coble has 
done as much as possible to smooth our path. 

H. T. H. P. 

Dipolmoment und chemische Struldur. Heraus- 
gegeben von Prof. Br. P. Bebye. (Leipziger 
Vortrage, 1929.) Pp. vii -i- 134. (Leipzig: S. 
Hirzel, 1929.) 9 gold marks. 

Bbview^s have recently appeared in these columns 
(Nature, Jan. 4, p. 9) of Prof. Bebye’s book on 
polar molecules, and of a translation of this work 
into German, which has the additional merit of 
including an up-to-date list of values of this 
important constant. The present volume deals 
with the same topic, and has been compiled under 
the inspiration of the same author ; but it has 
taken a different form, since it includes within 
its covers thirteen contributions by nine authors in 
reference to dipole moment and chemical structure. 
One of the contributions (from an American 
worker in Brussels) is in English ; the remainder 
are in German, but include papers from labora- 
tories in Zurich and Copenhagen, as w^ell as Ham- 
burg, Wurzburg, Ereiburg, Karlsruhe, and Leipzig. 
The volume wull be read with interest by those who 
are in a position to make use of one of the most 
important methods of deducing the structure of 
molecules from their physical properties. 

Vorgeschichtliches Leben in den Alpen, Von 
Leonhard Eranz. Pp. 95+23 Tafeln. (Wien : 
Anton Schroll und Co., 1929.). 6^. 

This book, the author explams, has been written 
for lovers of antiquity and lovers of the Alps. 
It is a popularly written account of the prehistory 
of Switzerland from the earliest times of which 
traces have been found — Bie Zeit der Baren- 
jager ”, as the author puts it — down to the end of 
the iron age. While it is intended primarily to 
interest the visitor to the country in its prehistoric 
antiquities, it will be found a convenient summary 
of information scattered in various publications. 
The lake villages naturally are treated in some 
detail. The book is illustrated by 82 well-selected 
photographs and drawings. 
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Letters to the Editor, 

[The Kd'dor docs not hold liimself resiiomihle for 
ophiions expressed by his coTresx)ondmits. Neither 
con- he nndertetl'e to return, nor to correspond with 
the writers of, rejected mu )niscHpts intended for this 
or umj other part of Xature. No notice is taken 
of (monyntous communications. '\ 

Tlie RadcHffe Observatory. 

I HAVE been requested by tiie National Committee 
for Astronomy to forward the accompanying copy of 
a resolution adopted nem. con. by the Committee at 
a meeting held on May 9 : 

“ III view of the large number of asti'onomical ob- 
servatories already exist ing in the northern hemisphere 
in indifferent climates, where many important types 
of observational work cannot usefully be attempted ; 

And in view" of the great need for comprehensive 
investigations in the southern hemisphere with power- 
ful equi|.)ment ; 

“And in view of the stations in the southern 
hemisphere already erected, or in course of erection, 
by several foreign observatories ; 

“ And fearing the danger of British observational 
astronomy permanently losing its position in the front 
rank unless greater use is made of the best climates 
in the British Empire ; 

“ The National Committee for iVstronomy is of 
opinion that the establishment in South Africa, under 
English control, of a new" observatory equipped with 
a large reflector, and adequately endow'ed, would not 
only be in the best interests of astronomy, but is 
almost an imperative necessity in the interests of 
British seientihe prestige. 

“ Such an observatory, if established, would be able 
to carry out work in the southern hemisphere com- 
plementary to that of the Dominion Astrophysical 
Observatory in British Columbia, which has so signally 
justihed its erection. 

“ Further, the Committee, being aware of the pro- 
posed transfer of the Radcliffe Observatory from its 
present site, is strongly of the opinion that the op]3or- 
tunity should be taken to move the observatory to 
South Africa rather than to another site in England, 
and that such a project would be an enterprise of 
national importance. 

“ The Committee feels confident that if this scheme 
were adopted, not only would new fields be opened up, 
but existing facilities would be greatly improved, in 
particular by co-operation betw^een the Oxford Uni- 
versity Observatory and the Radcliffe Observatory ; 
and that this co-operation would be of much greater 
value to the study of astronomy in Oxford if the Rad- 
cliffe Observatory vwere transferred to a site in South 
Africa than if it remained in England.” 

Of the seventeen members of the Committee who 
were present when the vote was taken, the following 
voted in favour of the resolution : 

A. Fowder (Chairman), Yarrow research professor of 
the Royal Society and professor of astrophysics in the 
University of London (Imperial College) ; A. C. D. 
Crommelin, president of the Royal Astronomical 
Society ; C. R. Davidson, Royal Observatory, Green- 
wich ; Sir Frank Dyson, Astronomer Royal ; A. S. 
Eddington, Plumian professor of astronomy, Univer- 
sity of Cambridge ; J . E vershed , lately director, 
Kodaikanal and Madras Observatories ; J. Jackson, 
chief assistant, Royal Observatory, Greenwich ; H, 
Knox Shaw, director of the Radcliffe Observatory, 
Oxford ; W. J. S. Lockyer, director of the Norman 
Lockyer Observatory, Sidmouth ; E, A. Milne, pro- 
fessor of mathematics, University of Oxford ; H. F. 
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Newall, lately professor of astrophysics and director 
of the Solar Physics Observatory, University of Cam- 
bridge ; Rev. T. E. R. Phillips, lately president of the 
Royal Astronomical Society ; Lord Rayleigh, emeritus 
professor of physics. Imperial College of Science and 
Technology ; R. A. Sampson, Astronomer Royal for 
Scotland ; F. J. M. Stratton, professor of astrophysics 
and director of the Solar Physics Observatory, LTni- 
versity of Cambridge ; H, H. Turner, Savilian pro- 
fessor of astronomy, University of Oxford. 

A. FoWHiBR 
(Chairman of National 
Committee for Astronomy). 

Imperial College of Science and Technology, 
London, S.W.7, May 16. 


Quantitative Analysis by X-Rays. 

In their interesting letter to Nature of April 5, 
p. 524, Prof. T, H. Laby and Mr. C. E. Eddy agree 
with many of the statements in my address to the 
British Association, but dissent in some respects from 
my conclusions. According to their view, I was not 
sufficiently generous in stating the sensitiveness of 
the method. The sensitiveness depends on numerous 
factors such as the enei'gy applied, the time of ex- 
posure, the wave-lengths to be photographed, and so 
on, and in a very high degree on the constitution of 
the sample ; traces of copper present in aluminium 
will give an X-ray line incomparably stronger than 
when present in the same atomic concentration in 
lead. The state of aggregation of the sample is also 
of great importance ; an alloy available in com- 
paratively large amounts, which can be soldered 
massively on to the antieathode, and, on aecoimt of its 
high heat and electrical conductivity, can be bom- 
barded very intensively by cathode rays,, is much 
better than a sample of mineral possibly available 
in minute quantity only, which must be rubbed as a 
powder into the anticathode. 

As the sensitiveness is to a high degree dependent 
on the conditions mentioned, no exact figure covering 
ail cases can be quoted ; the determination of an 
element present to the extent of 1 in 10,000 is possible 
j in many cases, and in some special ones lower con- 
centrations still can be determined. Prof. Laby and 
Mr. Eddy achieved much greater sensitiveness in their 
analyses than this, and they are to be congratulated 
on the excellent results they obtained in the analysis 
of copper or iron in zinc. I must, however, entirely 
disagree with their statement that the entire X-ray 
spectrum of an element can be obtained even at con- 
centrations less than 0-0001 per cent. If they try to 
determine traces of sodium in lead they will certainly 
encounter very great difficulties even at so high a 
concentration as 1 in 10,000, and if they try to analyse 
most mineral samples, they will scarcely be able to 
attain the accuracy claimed. 

As the intensity of an X-ray line is closely depend- 
ent on the constitution of the sample, it eamiot be 
considered an exact measure of the amount of the 
element present ; but if a suitable reference substance 
be added to the sample and the assumption made 
that the line emitted by the latter is influenced by 
the presence of different ‘elements in exactly the same 
way as the line of the element to bo determined, then 
a comparison of the intensities of the two lines can be 
employed as a method of cpiantitative analysis. It 
is only necessary to know the amount of the reference 
substance added and the intensity ratio of the two 
lines emitted by equal numbers of atoms of the two 
elements, which can be empirically determined. 

^ While it is convenient to compare lines of equal 
intensity, partly because a microphotometer is then 
no longer essential and partly because some of the 
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disturbing effects are minimised, the method is in no 
way restricted to these cases. In some very special 
cases an addition of reference substance is not neces- 
sary as it is already contained in the sample to be 
investigated and such special cases were investigated 
by Prof. Laby and Mr. Eddy, but this method is of 
very restricted a|)plication and will fail in the whole 
domain of mineral analysis, and also in many cases of 
the analysis of alloys. The chief field of quantitative 
X-ray spectroscopy, how^ever, is not those alloys 
which can easily be analysed by chemical methods, 
but the large domain of mineral analysis where the 
tedious processes used to dissolve the mineral can be 
avoided and the great difficulties with elements like 
niobium, tantalum, and the rare earths, and so on, 
can be circumvented. So far as alloys are concerned, 
cases like the determination of traces of timgsten in 
steel or of iridium in platinum might be included. 

The success of the analysis depends greatly on the 
suitable choice of the reference substance. As men- 
tioned above, we have to assume that the line emitted 
by the reference substance is influenced in exactly the 
same way by other constituents of the sample as the 
line to be investigated. If the reference substance 
is not chosen accordingly, this condition is far from 
being fulfilled. When determining chromium {Ka-^^ 
2285 X.U.) the praseodymium line (2254 X.IJ.) 
is a suitable reference line ; but should comparatively 
large amounts of vanadium be present, the analysis 
will give a wrong result, as the absoi'ption edge of 
vanadium (2265 X.U.) is situated between the two 
above-mentioned wave-lengths and as only praseo- 
dymium can excite the X-spectrum of vanadium, a 
selective weakening of the praseodymium line will 
take place. It was found that the presence of 4 
atoms of vanadium to each atom of praseodymium 
alters the intensity ratio by 63 per cent. 

When nickel is compared with cobalt in the pre- 
sence of a large excess of copper, the intensity ratio 
of the nickel and cobalt lines will be shifted in favour 
of the cobalt line, as only the cobalt edge can be 
excited by the copper lines. 

We have here a ease of an- 
other group of disturbing 
effects, namely ,where strong 
emission lines of elements 
present in large amounts 
are situated between the 
absorption edge of the ele- 
ment to be determined and 
the absorption edge of the 
reference line. In a paper 
in print for the Zeitschrift 
fur Physik, a complete list 
of reference substances is 
given for all elements be- 
tween sodium and uranium 
and the limitations in each 
case. 

Apart from the disturb- 
ances mentioned above, an 
entirely different kind of 
disturbance can originate 

from the fact that under the influence of the cathode 
rays a change in the composition of the mixture takes 
place. When investigating a mixture of refractory 
oxides these disturbances are scarcely noticed. Nor 
have such been noticed by Prof. Laby and Mr. Eddy 
when analysing alloys— their alloys being soldered to 
the anticathode and having high conductivity for heat 
and electricity, this can easily be understood. But 
when analysing minerals or chemical compounds, 
especially those containing components of fairly high 
vapour tension, very appreciable errors can be intro- 
duced. To avoid these errors (which were first sys- 
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tematically investigated by Coster and Nishina, and 
whose work was corroborated and extended by 
Gloeker and Schreiber), it is advisable in such cases 
to abandon the excitation of the X-ray spectra by 
cathode rays and to excite them instead by X-rays 
and investigate the secondary X-ray spectrum. 

While in special cases such as the one so successfully 
investigated by Prof. Laby and Mr. Eddy, methods 
can be developed where the addition of a reference 
substance can be dispensed with, only those in which 
an added reference substance is employed can claim 
general applicability. 

G. Hevesy. 

Physikalisch-chemisches Institut, 

Freiburg im Breisgau, 

April 26. 


Fine Structure of X-Afosorption Limit of Silicon 
Oxide. 

That the X-ray absorption limits are not simple 
but show a rather complicated structure has been 
known now' for some time. The main difficulties in 
their experimental investigation are in respect of (1) 
amount of the absorbing substance, and (2) dispersion 
of the spectrograph. The amount of the absorber 
must not be either too great or too small, otherwise 
the details are lost. Secondly, the dispersion must 
be made as large as possible to bring out all the 
details and measure them with the usual accuracy. 

Fricke investigated X-absorption limits of some of 
the lighter elements {Phys. Rev., 16, 1920). PI© could 
not get any absorption limit at all for silicon. This 
was probably due to his using very thick absorbing 
screens coupled with the low dispersion which h© 
obtained with sugar crystal. Later Lindh {Zeit. fur 
Phys., 31, 1925) succeeded in obtaining the X-absorp- 
tion limit for silicon both pure and in chemical com- 
bination ; but no fine structure was seen in any case. 

Recently in this laboratory I mad© an attempt to 
obtain fine structure of the X-absorption limit for 



EIG. 1, 

silicon oxide without the use of an extra absorbing 
screen, the analysing quartz crystal itself acting as 
the absorber. This was done at the suggestion of 
Prof. Siegbahn, to whom I am highly indebted for it. 
The vacuum spectrogi^aph used was one of the latest 
models of Prof. Siegbahn’s design made in the 
laboratory workshop. The continuous radiation was 
obtained with timgsten as the anticathode material. 
The tension at which the X-ray tube was worked 
was kept suitably low and the current density was 
pushed up as much as possible. The rather long 
exposures of twenty to twenty-four hours were amply 
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repaid by t'iie extended fine structure of the . IC-iimit 
of quartz recorded on the plate. The blackening of 
tlie photographic plate is sliown diagrammatically in 
Fig. h ^’^'hicii also gives the wave-lengths in X.TJ, 
of the several edges. 

It is interesting to note that the white line between 
D and D' is only 0*054 mm. wide, wdiile the wndth of the 
slit was 0*091 mm. Still farther to the right of DD' 
there are tw^o more siicli lines. ' As, however, owdng 
to feeble intensity, their measurement is imcertain, 
they are not sbo-wn in the diagram. From the 
nature of these lines it appears that they are not 
components of the if -absorption of silicon oxide : an 
explanation of them must be sought in the geometry 
of the atomic planes of the quartz crystal. The 
discontinuity at DD" recorded on the photographic 
plate arises,, as Fig. 2 shows, in the process of division 


of the incident energy 1 corresponding to wave- 
length X into two parts, one, /«, regularly reflected 
towards the photographic plate by a system of 
atomic planes A (I, m, n), and the other, 7^, simultane- 
ously reflected inwards by another system of atomic 
planes B (V, m', n'). Similar light lines having the 
appearance of absorption lines were observed wdth 
rock-salt by Wagner {Phys. Zeit., 21, p. 632; 1921), 
O. Overn {Phys. R6v., 16, 1920, and 18, 1921) and 
later on by Berg {Natuninss., 14, 1926), who extended 
the observations to other cubic crystals. Their origin 
was explained on the lines indicated above. 

Finally, it may be mentioned that the value of the 
if -absorption edge for silicon oxide as given by Lindh 
is 6707*5 X.U. ; but the edge was not much separated 
from the rather intense tungsten MjS line registered on 
his plates. 

A detailed account of the above will be published 
elsewhere. G. B. Deodhab. 

Physical Institute, 

University of Uppsala, Sweden, 

April 4, 


The Farachor and Molecular Volume. 

Db. FEBGiJSOisr’S' letter in Xatube of April 19 is a 
little difficult to follow. At first he agrees with me 
that the parachor is a comparative measure of mole- 
cular volume “ at temperatures such that the surface 
tensions are equal”, yet later he says emphatically 
that it is certain that the parachor is not a molecular 
volume”. 

It is evident that the term molecular volume ” 
inust here be used in two different senses. The most 
direct significance of this expression is the actual 
volume of W molecules (wffiere 'N is Avogadro’s num- 
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ber). Our knowledge of the dimensions of molecules 
is, however, very limited and is mainly based on col- 
lision areas deduced from gas viscosities ; to convert 
these into volumes involves hypotheses concerning 
the shape of the molecule and thus introduces large 
uncertainties. From the time of Kopp it has been 
assumed, implicitly, or explicitly, by manjr writers 
that the volume occtipted by a gram molecule of the 
substance in the iic|uid or solid state under some 
standard condition is a measure of the volume of the 
molecule. Comparisons of such molecular volumes 
have been made for the volumes occupied at absolute 
zero, at 0° C., at the boiling-point, and at the critical 
temperature ; hence when I used Macleod’s equation 
to calculate the volumes occupied by liquids at con- 
stant surface tension I did not (and still do not) con- 
sider it unjustifiable to regard the result as a measure 
of molecular volume. 

The relation between the 
parachor and the critical 
volume was never put for- 
ward as an accurate physical 
law but as a rough test of 
the view expressed above. 
Ur. Ferguson’s relation is 
undoubtedly more accurate ; 
it is interesting to note, how- 
ever, that as the complexity 
of the molecule increases, 
and increase together in 
such a way that the ratio 
involving small 
fractional powers of these 
quantities is nearly constant. 
Hence except for hydrogen 
and helium both rny relation 
and Ur, Ferguson’s hold with 
fair accuracy. I am indebted 
to Dr. Ferguson for correct- 
ing my blunder with regard to the critical volume of 
hydrogen; both this gas and helium give a ratio of 
PjVc which is much smaller than that'given by most 
other substances. 

I gather from Ur. Ferguson’s letter that he considers 
the critical volume to be the most significant of all 
the molecular volume constants. I have endeavoured 
to test this point by a comparison of molecular 
diameters deduced from gas viscosities with those 
calculated from parachors and from critical volumes. 
{Jour. Ghem. Soc., 1055; 1929). Spherical molecules 
and close packing are assumed and these hypotheses 
lead to considerable uncertainties. The following 
data are taken from this paper, cr^ and represent 
the diameter of the sphere occupied by the molecule 
at the critical temperature and at unit surface tension 
(parachor). The ratios of these quantities to the 
molecular diameter obtained from viscosity measure- 
ments, are given in the last two columns. 



Substance. 

O-y). 

(Tp. 

(Te- 

<7 •pJg' jj. 

<Tclo-ri- 


Hydrogen 

2*18 

4*34 

5*33 

1*99 

.2*44 


Helium . 

1*94 

3-61 

5*12 

1*86 

■2*64 


Xeon 

2*32 

3-88 

4-60 

1*67 

1*98 


Argon . 

2*90 

5*01 

5*73 

1*73 

'■ 1*97::' 


Chlorine , 

2*18 

6*38 

6*61 

1-55 

4* 60': 


Bromine . 

4*12 

6*75 

6*81 

1*67 

1*69 


Hydrogen chloride . 

4*04 ■ 

5*41 

5*93 

1*85 

2*02 ■ 


Benzene . 

4*20^ 

7*84 

8*42 

1*87 

2*01'' 


Propyl Acetate 

4*67 

8*42 

9*31 

1*80 

1*99 





: 



It will be seen that the ei‘i tical vokimes of helium and 
hydrogen give abnonnally high values for the ratio 
^el^Vr "whilst the ratio o-p/crri based on tlie i^arachor 
for these substances is more nearly in agreement with 
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that found for more complex molecules. This may 
be due to the unusually large forces between the 
molecules of hydrogen and helium due to the presence 
of two electrons only in the outer shell ; in most 
other substances the outer shell of each atom contains 
eight electrons and the intermolecular forces are 
correspondingly modified. Hence the parachor, in 
which some attempt is made to allow for the effect 
of internal pressure on the volume occupied by a 
gram -molecule of a liquid gives a rather better 
parallelism with the viscosity data than does the 
critical volume. The uncertainties involved in the 
data and in the hypotheses used in the calculation 
of diameters are large and must be borne in mind 
when attempting to interpret the ratios given in the 
last column of the table. The abnormality of the 
critical volumes of hydrogen and helium is, however, 
so great that I think it must be regarded as real. 

S. SlTGDEN. 

Birkbeck College, 

London, E.C.4. 

A Method of obtaining Stages in the Life-history 
of the Liver Fluke for Glass Purposes. 

The life -history of the liver fluke (Fasciola hepa- 
tica) was described by A. P. Thomas inQ.J.M.S., Lond., 
vol. 23, JSF.S., 1883. He succeeded in rearing experi- 
mentally the early stages of the complicated life-history 
of this parasite by collecting eggs from the gall bladder 
of sheep, bringing about their hatching under suitable 
conditions, and infecting the moliuscan host, Lim- 
ncBUS trimcatuluSi from which he obtained both redise 
and cercariae, using the latter for the infection of young 
iambs. His methods, however, are not suitable for 
class demonstration owing to the difficulty nowadays 
of getting the eggs of the fluke from heavily infected 
sheep. 

During the past two years I have used a simpler 
method. It is generally possible to obtain from the 
local abattoir a few specimens of adult flukes either 
alive or dead. The flukes should be washed free from 
bile and mucus. Each specimen is then dissected 
mider the Zeiss binocular dissecting microscope and 
the contents of the uterus emptied into a flat-bottomed 
watch glass. Some of the eggs will be yellow in colour 
and are suitable for hatching experiments, others are 
white and should be discarded. The yellow eggs sink 
to the bottom of the water, and when a sufficient 
number have been extracted, the fluke tissues and 
clouded water are pipetted off. Repeated washing 
leaves the eggs in a clear fluid. The development of 
the eggs can be studied under the microscope from day 
to day. Every few days the water should be changed. 
Warning of the hatching of the eggs is given by the 
appearance of cilia and of the X-shaped eye spot. At 
first the young embryo squirms up and down within 
the egg shell, but about the last day before hatching 
it turns round as if trying to find the exit. The period 
of development varies with the temperature ; in spring 
it is about a month, but is less in warmer -weather. The 
eggs hatch in batches in the morning and the larvae 
are phototropic. By the same evening all are dead 
miless they have found a host. 

As soon as possible after hatching, a specimen of 
Limnmus tmncatulus is introduced into the dish. In 
a short time it acts as a focus around which the mira- 
cidia swarm. The actual penetration can be watched 
under the Zeiss binocular. Large numbers of the 
larvae fix themselves to the tentacles, head, and mantle 
of the snail, so that the unfortunate and apparently 
unconscious mollusc is bristling with white threads, 
which show up well against its dark skin. As many 
as sixty were counted on one snail, and this does not 
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include those which entered the pulmonary chamber 
and were lost to view.. The larvas bore like screws, 
and take from fifteen minutes to an hour or more to 
disappear within the snail. 

Specimens of Lwinceus preserved at this period and 
afterwards sectioned show the miracidia entering the 
body, while snails killed after an interval of two or 
three weeks exhibit the sporocyst and redia stages. 
Many of the miracidia do not develop ; Thomas says 
they must enter the pulmonary chamber or body 
cavity and that they do not develop in the foot. I 
have, hovrever, foxmd them in the kidney, dorsal body 
wall of the head and sides of the foot. Thomas also 
states that few snails survive three weeks of artificial 
infection, but I have had no deaths as the result of 
infection, however heavy. Snails were infected this 
year on Mar, 11, and are still alive and active. 

IST. B. Eales. 

Zoology Department, 

University of Reading, 

May 3. 

Parasitism in Relation to Pupation in 
Lti cilia sericata Meig. 

In Natijbe of April 19, p, 598, Holdaway and Evans 
make reference to the stage in which the hibernation 
of Lucilia sericata Meig. takes place. Their observa- 
tions show that although “ both larv£e and puparia 
were recovered from the soil surrounding baits exposed 
in the autumn and examined towards the end of the 
season ”, that 87*4 to 92-2 per cent of these puparia 
(plus larvse pupated -within eight days of collection) 
were parasitised. From these facts it is evident that 
in Toulouse, France, from which station the letter is 
addressed, the normal mode of hibernation of Lucilia 
sericata^ excluding the influence of parasitism, is in the 
larval stage, and thus is similar to that found by me 
in Xorth Wales in 1928-1929 (Nature, May 18, 1929, 
vol. 123, p. 759). In the latter case, and again last 
winter, when observations on the hibernation of 
Lucilia sericata have been confirmed, not a single 
puparium appeared among the hibernating larvae. 

This fact at first appears striking, sine© Holdaway 
and Evans fomid hibernating puparia which did not 
yield parasites. It should, however, be noted that 
I was dealing with larvae obtained direct from living 
sheep, and not with larvae from exposed baits as was 
the case in the work of Holdaway and Evans. It 
proved very significant that from the 5622 larv^ ob- 
tained periodically from living sheep during the survey 
in the summer 1928, and from the many batches of 
larvae obtained from similar sources throughout the 
summer 1929, no parasite was bred. This fact no 
doubt explains the absence of stimulated pupation 
among the hibernating larvae, and thus, as negative 
evidence, supports the observations of Holdaway and 
Evans that pupation among hibernating larvae is 
stimulated by parasitism. 

Further, the complete absence of puparia among 
these non-parasitised hibernating larvae upholds the 
view that in the observations of Holdaway and Evans 
the puparia present which did not yield parasites had 
been previously stimulated to pupate by a secretion 
or other factor operative during the oviposition of the 
parasite, which oviposition had been non-productive. 

The absence, or the extraordinary rare occurrence, 
of parasitism among larvse of Lucilia sericata obtained 
from the living host will, no doubt, jerove an important 
factor in the success of Al/ysia manducator Panz. in the 
biological control of blow-flies. The living sheep will 
obviously be a constant and important source of 
miparasitised larvse. The reason for this immunity 
cannot be the absence of the parasite from the 
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localities from wliicli the larvsB were obtained for 
speciiTiens of Al/ysia mandumtor have been observed 
in qoaiitity near carrion in several distriets in ISTorth 
On the other hand, it is %rell known that the 
primary attraction of this parasite is the chemo- 
tropic action of carrion, hence it would appear that a 
live sheep attacked by larvae of Lucilia sericata offers 
no attraction for ovipositing females of Alysia man- 
ducatory and thus the larvae in this environment escape 
the attacks of the parasite. 

W. Maldwyk Davies. 

University College of North Wales, 

Bangor. 


Coloured Glass as a Deterrent to House Flies. 

Last autumn we received an inquiry from Mr. L. 
l^Iacqueen Douglas, of Newpark, Mid Calder, Mid- 
lotliian, who asked us whether we had any data con- 
cerning the action of coloured glass on house flies. 
In his experience coloured class, especially blue, acted 
as a, deterrent, and he was using it in the construction 
of abattoirs, etc. At that time we were unable to 
obtain any fiirtlier information upon the subject. 
On the appearance in Nattire of April 5 of the letter 
from Messrs. Pilkington Bros., who stated that red 
and yellow are the best deterrents and that blue and 
green are not nearly so effective, I communicated 
these facts to Mr, Douglas. He replied stating that 
he had carried his experiments somewhat further, and 
that from his expeiience blue glass is to be preferred 
to yellow for two reasons. First, he found that the 
blue glass was compiletely effective in preventing the 
development of flies ; and secondly, that the blue glass 
does not give an offensive look to the meat, while 
yellow glass gives it an imhealthy-Iooking colour which 
from a commercial point of viewis highly objectionable. 

I might add that Mr. Douglas’s experience of 
abattoirs and their construction is veiy extensive. 

A. D. Buchanan Smith. 

King’s Buildings, 

West Mains Eoad, 

University of Edinburgh, May 1. 


Messes. Pilkington Beos., in Natuee of April 5, 
raise an interesting point regarding house flies and 
their dislike of light of certain hues. The following 
observations, made during September of last year, 
may be of interest. 

Two similar small rooms were roof -glazed, one with 
ordinazy rolled-plate, the other with a proprietary 
heat-absorbing glass transmitting bluish-green light. 
Ventilators in the two rooms gave insects equal 
opportunities for ingress, but at the end of a fortnight 
the numbers of insects in the rooms were so obviously 
zznequal that a count was made, with the following 
result:- 


Type of Insect. 

Under Clear Glass. 

Under Bluish- 
Green Glass, 

Flies . 

19 

8 

Moths' ' . 

4 

1 

Wasps ,. . ' .. . . ■ 

4 

0 

Spiders. . . . 

3 

0 


It should be added that, during hot weather, the 
maximxim air temperature in the room glazed with 
rolled-plate was usually 5° or 6° F. greater than that 
in the other room. There was also a marked defici- 
ency of infra-red radiation beneath the bluish-green 
glass which may partly account for the results ob- 
tained. H. E. Beckett. 

Building Research Station, 

.. -'Watford. , 

No. SWO, VoL. 125] 


Nutritive Value of Elm Tree Bark. 

In the water-meadows opposite my home in 
Chalfont St. Peter several elm trees were blorm 
down by last winter’s gales. The horses and cows 
grazing on these meadows spent much, of their time 
in chewing off the bark of the boughs of the fallen 
trees, aithough there was abundant young grass 
growing on the meadows all through the last months 
of a mild winter. 

Interested by this fact, I put two lots of seven 
mice, just weaned from well-fed, healthy mothers of 
known stock, on a diet of white bread and water, and 
to one lot I gave some elm tree twigs every few 
days. The mice gnawed the bark off the twigs. At 
the end of seven weeks these mice had gained 45 gm., 
while the control lot had gained only 22 gm. in 
weight. X-ray photographs showed no difference in 
the lines of ossification of the bones in the two lots, 
so that the bark was not eaten for the sake of vitamin 
D. This might be thought to be deficient in winter 
giuss owing to the low intensity of the short ultra- 
violet rays of the sun. The fur of the mice which 
ate the bark had a sleaker appearance. 

Leonaed Hill. 


Ionisation in Nitrogen. 


Expeeiments on corona discharge in carefully 
purified nitrogen at low pressures show that the 
mobility of the negative carriers is much lower than 
that found for electrons by Townsend, and Bailey 
(PM. May.y December 1921), as is shown by the 
following table : 


X/p 

From 10 to 40 
25 
20 
15 


OiP 

4*4 X 10® 
12-9 X 10« 
9-0 X 10® 
5-7 X 10® 


Townsend and Bailey 
Corona Experiments 


X= electric force in volts per cm. 

a> = mobility in cm. per sec. per volt per cm. 

Since Townsend and Bailey’s experiments show that 
electrons retain their high mobility for a considerable 
time, the carriers cannot all be electronic. The 
greatest possible proportion of electrons present 
varies approximately linearly from 0-025 when XJp 
(at the surface of the inner cylinder) is 350 to 0-012 
when Xq/p is 200. J. H. Beuce. 

Electrical Laboratory, 

Oxford, April 23. 


Undercurrents in the Strait of Gibraltar. 

In view of the lively discussion of the undercurrents 
in the Strait of Gibi'altar during recent years, some 
observations made by H.M. Surveying Ship Goldfinch 
(Lieut.-Commander F. H. Walter) in 1905 with the 
Pilsbury Current Meter, where I was serving as Senior 
Assistant Surveyor, may be of interest. They were not 
published, since they were not taken under good con- 
ditions, but they are amply sufficient to show that at 
a position N. 53° W. (True), 7 miles from Cape Spartel, 
the current between the surface and 200 fathoms was 
easterly and weak ; below 200 fathoms it began to 
turn to the west, and observations between 250 and 
290 fathoms showed currents of more than 5 knots 
flowing nearly west True. It is hoped that it will be 
possible to publish the observations in full, shortly. 

H. P. Douglas 
, '(Rear-Admiral, and 
Hydrographer: of the Navy) . 

Hydrographic Department, 

, Admiralty,: . ■ 

. ' London,:S.W.l,': ■ 

. April 17. 
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Josiah Wedgwood and his Influence on the English Pottery Industry. 

By S. R. HmD. 


I N' order to understand the state of the pottery 
industry of Britain at the time Wedgwood 
took up his labours, it is necessary to go back to a 
period some forty years before his birth in 1730. 
At this time the products of the Staffordshire 
potteries consisted of heavy, coarse ware made of 
local clays in the form of platters, drinking and 
cooking-pots, butter-pots, and similar articles. 
These were crudely made, usually on the potter's 
wheel, ornamented in an elementary way, if at all, 
and glazed imperfectly by means of raw lead pre- 
parations such as galena. 

One great exception, indicative of the change to 
come, must be made on behalf of the secret manu- 
factory of the brothers Elers, natives of Nuremberg, 
who had come over from Amsterdam and developed 
a new kind of ware at Bradweli Wood, near 
Burslem. They manufactured a fine red stone- 
ware out of carefully prepared local clay, the 
articles being lathe turned whilst partially dry, 
ornamented with applied designs of sharp outHne, 
and finally salt glazed. These new^ methods ulti- 
mately became diffused in the neighbourhood, 
with some loss in effect for the time being, but an 
enormous stimulus to progress, by the efforts of 
the elder Astbury. 

Astbiiry's use of washes of finer clays marked 
the beginning of a fine of development which led to 
various forms of ornamentation, engobes, and 
glazes of composite and infinitely superior charac- 
ter. The uses of various lead compounds, feldspar, 
borax, and other glaze components began to be 
explored and their qualities modified by a pre- 
liminary fusion or fritting. 

The advantages of flint in admixture with both 
bodies and glazes soon came into prominence. Its 
preparation by dry grinding, following calcination, 
led to many cases of what we know now as silicosis ; 
this danger was reduced very markedly by a p^ainter 
named Benson, who introduced the wet grinding 
process. Later improvements in the application 
of water and wind power and the use of mill 
runners of chert, a fairly pure form of sihca, in 
place of granite, take us down to the early careers 
of Brindley and Wedgwood. 

Other notable advances were in connexion with 
plaster of Paris moulds, the use of the red clay 
colour-trials of Thomas and John Wedgwood in 
controlling the firing of ovens, an increasing appre- 
ciation and importation of ball-clay and pipe-clay 
from the south of England, the use of the sHp-kiln, 
and the introduction of biscuit firing (that is, 
separate firing of the body before application of 
the glaze) by Enoch Wood ; this at a time when 
Wedgwood had already launched out in his early 
partnership with Harrison and Alders. 

By this time, a coarse cream earthenware, white 
or greyish-white and red stoneware and tortoiseshell 
ware, wore the staple of the district. The field was 
set for great advances, but the master-hand was 
Jacking, and trade w^as even declining, owing to 
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the competition of Delft or Dutch enamelled 
pottery, which was being imported in large quan- 
tities in 1759, the year in wflich Wedgwood com- 
menced operations as a master potter. 

So much, as the briefest of summaries, must 
serve as an indication of the outward circumstances 
in which Josiah Wedgwood commenced his great 
work. A few details as to his early life will serve 
as a slight guide to his reaction to these conditions. 
Born the thirteenth child of a master potter in 
modest circumstances in Burslem, he received such 
education as could be obtained in the local schools. 
This, however, only lasted until his tenth year, 
when his father died and he was put to w'ork as a 
potter under his eldest brother Thomas. He 
appears to have had the instincts of an artist and 
a craftsman even at this early age, and became a 
proficient thrower. A violent interruption in the 
form of an attack of virulent smallpox laid him 
low after two years and this left after-effects, 
notably a weakness in the right knee, which 
ultimately led to the amputation of his leg. Re- 
turning to work, he soon found that he could not 
continue ‘ throwing,’ and had to turn his mind to 
other branches of the work. The variety thus en- 
forced, coupled with the suffering and meditation 
incident on his illness and its after-effects, must 
have assisted the godly discipline of his mother in 
developing a noble and imaginative character, 
whose great and indeed sole objective was to 
excel in his craft. 

Wedgwood’s mind having a strong experimental 
bent, and his brother having no desire to widen 
the scope of his manufactures, Josiah at the close 
of his apprenticeship threw in his lot with Harrison 
and Alders, owners of a small pottery, and later 
with a more progressive potter named Whieldon of 
Fenton Low. Even this period was not uninter- 
rupted by illness, which only appears to have tem- 
pered the true steel of the young potter, and left his 
energies unabated. By now (1759) he had studied 
every branch of the manufacture of ordinary 
pottery and even its sale ; being impatient of 
further restriction, he commenced business at the 
Ivy House, Burslem, having engaged a ■ second 
cousin, Thomas Wedgwood. Thomas had previ- 
ously been a potter at Worcester and afterwards 
became his cousin’s partner in the manufacture of 
^ useful ’ ware, chiefly the improved cream ware. 
The business grew rapidly, potters were trained to 
the improved methods, and by 1763 the need for 
increased accommodation had become so pressing 
that Wedgwood took over the Erick House Works 
(Bell House), Burslem. His close application to 
every detail of manufacture, improvements result- 
ing from constant experiment and subdivision of 
labour, resulted in what, in those days, was nothing 
less than mass production. 

Having established his manufacturing unit on 
sound fines, Wedgwood now turned more and more 
of his attention to organising his connexion with 
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the outside world. An illness due to a further 
injury to Ms leg on the way to Live^ool led to a 
long "stay in that town and a friendship with 
Thomas Bentley, out of w^hich developed a partner- 
ship which relieved Wedgwood of a great part of 
the exploitation of his wares. Bentley gradually 
transformed his business from that of a general 
merchant and exporter to that of pottery merchant 
solely. Wedgw^ood and Bentley ultimately went 
into partnership in ornamental wares. The latter 
transferred to London and supervised the sales of 
Wedgwood ware in the Court circle, also managing an 
extensive decorating works in London. He secured 
artistic and other services and was a constant friend 
and adviser to his partner on almost every phase of 
the joint enterprise. , 

At this period Wedgwood entered into arrange- 
ments with Sadler and. Green of Liverpool, with 
respect to the printing of outlines of on-glaze 
decoration according to the transfer method de- 
vised by Sadler. These outlines were afterwards 
filled in by hand. The method was later extended 
to include the whole decoration. Sadler and Green 
also possessed enamel kilns of their own for fixing 
such decoration, and did a thriving trade by buying 
w^are, particularly from the Liverpool potteries, 
decorating it and reselling. 

By the time these developments had taken place, 
Wedgw^ood’s improved cream w^are had become an 
important article of commerce, restored the export 
trade of Great Britain in pottery and been accorded 
Royal patronage, in honour of which it was hence- 
forth known as Queen’s ware. A further expan- 
sion of accommodation w^as necessary, resulting in 
the purchase of a new site, and the erection of what 
was then a model factory and village at Etruria, 
near Hanley. The Burslem potteries were still 
retained. 

Wedgwood had also meanwhile been actively 
engaged in the improvement of local conditions, 
notably in taking a prominent part in the develop- 
ment of means of road and canal transport, and he 
reaped the benefit in the then ideal situation of his 
new works. 

A new era of prosperity now opened up. The 
cream ware attained the height of its perfection. 
Exports to every part of Europe and to America 
continued to grow. Catherine II. of Russia com- 
missioned the manufacture of a stupendous set of 
table-ware amounting to 952 pieces. A large 
number of these had to be specially modelled, and 
the plates and dishes were embellished, besides the 
normal rim decorations, with hundreds of paintings 
of English castles and mansions. Great use was 
made of the camera lucida in securing these views. 

It is doubtful whether this form of ornamentation 
can be considered to be in keeping wdth Wedg- 
wood’s excellent and restrained taste in decoration, 
but as a work of art, largely intended for show 
purposes, the set was certainly a wonderful achieve- 
ment. A number of pieces corresponding to those 
of the set were also made for other purposes, but 
without the frog badge which was ordered as part 
of the original decoration. 

Wedgwood’s service to English pottery went 
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much further than such improvements in service- 
able ware as have been touched upon. He saw 
possibilities in ceramic products, of elevating the. 
whole tone of artistic appreciation in the country 
and abroad. In his Jasper body, a unique com- 
position requiring great skill in manufacture, but 
yielding the finest results, he saw the possibility of 
reproducing works of art at a cost which would 
render their wide dissemination a practical propo- 
sition. Ceramics was to become to the arts as the 
invention of printing to the sciences. Space will 
not permit of any but the briefest reference to the 
lines this development took. 

Excellent books exist to show the success he 
achieved. Wedgwood concentrated on every avail- 
able source of artistic material, books of drawings 
from the antique, collections of cameos and gems, 
and the original works of a large number of artists, 
amongst whom Elaxman, Hackwood, Webber, and 
Tassie are pre-eminent. 

The black basalt body had been improved to the 
point of making it an admirable medium for busts 
and vases. The jasper body, normally translucent 
and white, a delicate body of which the chief con- 
stituent was cawk or barium sulphate, was con- 
trolled as to translucency, the special difficulties 
encountered in its firing were overcome after 
lengthy experiments, and blue, green, yellow, lilac, 
and black bodies were prepared from it by suitable 
additions of colouring oxides ; and thkr agree- 
ment with one another in firing shrinkage ensured. 

The moulding of cameos, first with plaster moulds, 
was replaced by the use of the technically more 
perfect, but more troublesome moulds of fired clay- 
ware, and ultimately the finest results in coloured 
backgrounds were attained by the substitution of 
coloured washes or engobes for the solid coloured 
bodies. The use of the improved lathe was called 
in to add fiuting, chequer, and other effects. The 
principal uses to which the new combination of 
materials and technique were put, lay in bas-relief 
ornament on ornamental ware of all descriptions, 
portrait cameos, medallions, vases, plaques, and 
panels for fireplaces and cabinet-work. The most 
famous, if not notorious, application lay in white 
jasper ornaments on the famous cobalt blue ground. 
Perhaps the most beautiful to the modern eye are 
the few existing examples of low” relief classical orna- 
ment in white on the white ground. Undoubtedly, 
the most remarkable and difficult examples are the 
copies of the Portland or Barberini Vase. 

A few words, even in such an incomplete account 
as this, musfc be devoted to Wedgwood’s association 
mth the scientific men of his day. Tliroughout his 
life he maintained as close a contact as possible 
with the progress of chemical and physical science. 
He was a regular correspondent with Priestley and 
Darwin (Wedgwood and Darwin were both grand- 
parents of Charles Darwin), and weU known to the 
fraternity of the Royal Society, to which he was 
elected for his clay shrinkage pyrometer. This was 
developed out of his experiments on controlling the 
heat in his ovens, and it I’emained for long uini vailed 
for the purpose. 

Josiah Wedgw”ood made notable contributiGns 
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to our knowledge of glazes, colours, decorations, 
saggars, and in fact practically every department of 
pottery manufacture. It must be admitted that 
tlie times and conditions to wbicb he was born con- 
spired together to favour a rapid development of 
the pottery industry, and that other men of his 
day, Spode and Turner, for example, also made 


worthy contributions to that development. Never- 
theless, it is clear that he was their acknowledged 
leader and a man of the greatest generosity and 
natural ability. 

He died in January 1795 after a life dogged by 
ill-health, but inspired to the last with the creative 
enthusiasm of his craft. 


The Importance of Cataclasms in Evolution.^ 

By Dr. G. P. Bidder. 


A CATACLASM is the result of an exceptional 
drought, flood, heat, cold, volcanic dis- 
turbance, or change in constituents of atmosphere 
or ocean, or other change in environment which 
over a large area is fatal to all species or individuals 
saving those which are exceptionally provided, 
quantitatively or qualitatively, so as to survive 
the ordeal. This definition is in strict agreement 
with Southey’s use of the word in 1834 (Oxford 
Diet . ) . We may consider the essential phenomenon 
of a cataclasm as the reduction, by some violent 
happening, of a populous region of earth or sea to 
sterile emptiness, which is repopulated by the few 
survivors of the disaster.! Destruction may come 
upon all living beings from a volcano, or from a 
volcanic wave upon land and freshwater organisms, 
or from a pandemic disease upon only a single group 
of animals. 

Darwin recognised the importance of the cata- 
clasm, but he rarely emphasised it, probably 
because diluvial doctrines had so long held the 
field. It is now generally overlooked in theoretical 
discussions. The possibility of a given species- 
character or individual variation having survival 
value is commonly discussed from the point of view 
only of normal environment, without recognising 
that eschatological environment has equal or 
greater importance in the selection of races, and in 
regard to many characters must" have been the only 
decisive factor. 

If a small heritable quantitative or quafitative 
difference can lead to the survival of an individual 
in a catholic danger which destroys all individuals 
of the species not endowed with such a difference, 
then, though the danger recurs but once in 50,000 
years, that difference must eventually be stereo- 
typed as a character of the species. In the inter- 
vening 50,000 years of peace many successful 
variations may take place which do not include this 
saving difference, but they are pruned by the next 
similar cataclasm, the survivors of which will again 
all conform to type. Thus cataclasmic selection 
may enforce specific characters which are normally 
useless. , , 

The position may be illustrated by considering 
at length the brief argument on the giraffe’s neck 

* Slightly modified from a paper read before the Limieaa Society ; 
abstract in Proc. Linn. Soc. for Eeb. 6, 1930. 

t The word ‘ cataclysm ' has a valuable use in its original technical 
significance of a widespread submergence of land. This was a legitimate 
application of the English form of the Greek word in Matthew xxiv. 38, 
the Vulgate Latin * diluvium ’ having been reserved for the supposed 
post-Tertiary universal deluge, The modern protean use of ‘ cataclysm 
threatens to render the word unserviceable. 
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in the sixth edition of the “ Origin of Species ”, 
recalled to notice by Pycraft’s interesting essay in 
Science Progress for January last. Darwin says : 

The individuals which were the highest browsers 
and were able during dearths to reach even an 
inch or two above the others, will often have 
been preserved The value of the passage is 
that it explains how, in the face of universal 
death, a very small quantitative advantage may 
save the individual. In normal times a giraffe 
with a neck two inches longer might gather 1 per 
cent more leaves than his brother and be perhaps 
I per cent better nourished ; and the advocatus 
diaholi is in his rights when he claims that this 
would have no survival value. In the great dearth, 
when all on the ground is eaten and the trees 
are stripped up to the full height that the tallest 
giraffes can reach, all must die of starvation. Yet 
ff half a dozen giraffes now come who can reach two 
inches higher, they will find two inches of imtouohed 
leaves on every tree, and they alone may survive, 
to transmit their shghtly longer necks to their 
progeny after the cataclasm. ! 

On these premises, there is little positive advan- 
tage to the progeny in having a long neck ; the 
advantage in a dearth is in having a longer neck 
than the rest of the population. At the next 
similar cataclasm the survivors would be those 
with necks two inches longer than the now increased 
usual maximum of neck, and the survivors of the 
second cataclasm would transmit necks two incre- 
ments longer than those of the original population. 
In a dearth, two inches added to the mean or modal 
length of neck might add, perhaps, a few hours to 
the duration of dearth required to kill off the herd ; 
but the deviational excess of the length of neck in 
a single individual may ensure his solitary survival 
through another month of dearth. If this devia- 
tional excess be heritable, we have it enforced on 
the post-cataclasmal population as an example of 
what we may term ‘ futile ’ evolution ; defining 

t Such transmission will obviously take place to all descendants if 
the two-inch longer neck be a Mendelian recessive mutation, and to 8/9 of 
the descendants if it be a Mendelian dominant, and the survivors show 
a typical sample of 2DD + iDR. Most biologists would agree that there 
is no transmission if the extra height is merely ‘ metampic ’ — due to 
especially favourable accidents of nutrition and the like. But on 
Galton’s “ famous law of Heredity, which declared that to the total 
heritage of the offspring the parents on the average contribute 1/2, the 
grandparents 1/4”, etc., if we agree with Bateson (1909, ” Mendel’s 
Principles of Heredity ”, p. 6) that ” there was admittedly a statistical 
accord between Gaiton’s theory and some facts of heredity ” and con- 
sider that the facts as to stature in giraffes probably come into this 
category, — then, if all the pre-cataclasmal ancestry be assumed normal, 
all the post-cataclasmal progeny would have a mean which deviates 
from the pre-cataclasmal mean by half the deviation of the survivors 
through the ordeal. 
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* utile ’ evolution as that which enables the species 
to populate an environnieiit where it could not 
otherwise have lived, (Futility in evolution, not 
cataclasmal, is shown by the useless height of the 
' canopy ’ in forests the trees of wdiich have long been 
forest-trees, competing each against his neighbour.^ 
In human affairs, competition betw^een nations has 
produced alike the evolution of manufacturing 
machiner}^, ivMch is utile, and the evolution of 
battleships, which is futile.) 

Of the survivors who had been exposed to the 
Black Death in London many -would have been 

• selected for a physiological difference w^hich enabled 
them to resist a single disease. Since many cen- 
turies of normal environment had not selected this 
difference, those who possessed it were probably 
inferior men in normal environment. The death 
in a w^ar of a disproportionate number of the best 
of the nation is too widely and bitterly believed to 
be discussed. 

The Black Death killed up to half the population, 
but are considering especially cataclasms after 
which not 1 in 1000 is left alive. The problem 
presented itself in connexion with littoral sponges. 
I have maintained the thesis ^ that the evolution 
of the canal-system in sponges can be shown to 
result in the continuously improved separation of 
the expelled water, which is foul and deprived of 
food, from the supply of fresh w^ater taken in : the 
accepted se€j[uence of evolutionof the canal-system 
demonstrably resulting in a more forcible jet from 
the vent, carrying the used water farther away 
from the sponge. 

On the rocks of Plymouth Harbour grow in pro- 
fusion the sponges Ealichondria^ Grantia, and 
8ycon, Sycon’s well-known bottle-brush scheme 
of canals is most easily shown to result in the jet 
(represented by the handle of the bottle-brush) 
having enormously more power than its tributary 
currents, which pour into it radially along the 
bristles. Halichondria is the sponge in which 
Grant discovered sponge -currents : he vividly 
described the extraordinary power of the ejection 
of water from the volcano-like vents of the sponge. 
With Grantia I have been able to demonstrate to 
friends a jet some inches long, several times its 
own length, even from a rather unhappy sponge. 

These three sponges live between tide-marks in 
the surf and the swirl, and the power of their jets 
is in that environment of absolutely no value to 
them. It is known that they have lived on similar 
rocks in those parts for a hundred years with a 
generation every year, and it is reasonably certain 
that they have so lived for 10,000 years, and prob- 
ably very much longer. It seems certain, on the 
other hand, that their beautifully perfect canal- 
system— -so admirable adapted to bring them food 
and oxygen in still water — must be essential to 
■them. 

These apparent contradictions are reconciled if 
we consider that every now and again — ^maybe 
once, maybe a few times in a century— the whole 
of that littoral between tide-marks may have every 
sponge on it killed, and perhaps nearly every living 
thing. The most obvious means of death would 

No, 3160, VoL. 125] 


seem to be if heavy rain, of the rare intensity of an 
inch in an hour, were to fall on the rocks during the 
two hours of lowest spring-tide. This would cer- 
tainly not happen nearly once a century, but 
extreme heat from the sun at low spring-tide is 
another possible lethal agency, and in that part of 
the coast low springs are at the time of day when 
heat is greatest. Confining ourselves still to 
natural causes, a landslip might conceivably poison 
the water, or mud might, for a tide, cover a long 
stretch of shore. 

After such a denudation the sponge population 
would be replaced by the larvse from sponges in 
sheltered submarine caves. Of the enormous 
number of iarvm from the surf -sponges, a few will 
fix on every surface within a long range. The 
young sponge in a still, shut-in, cave will not grow 
so large or so fast as her sister among the waves, 
but she can live and grow because of her perfect 
current system, and her larvae can swim to the 
light, out of the cave, and repopulate the shore. 
So that for the next century or so, until the next 
disaster, the rocks will grow thick again with 
SycoUy Grantia, and Halichondria, which will be 
all descended from a few ill-nourished individuals 
that at the time of the cataclasm lived in retreats 
where a powerful canal-system was necessary to 
life. Consequently we find the shore populated 
by littoral sponges with an elaborate anatomy 
which is useless for littoral existence. 

We see, therefore, that cataclasmal selection may 
enforce a character which (1) may be of no benefit 
in normal life ; (2) may carry, associated with it, 
characters selected by environment before the 
cataclasm and transmitted because they were 
possessed by the only surviving organism ; while 
(3) small quantitative differences may have survival 
value in a cataclasm. We may tentatively con- 
sider whether some unsolved zoological problems 
may not be explained by cataclasmal selection. 
Prof. Poulton ^ has suggested the interesting case 
of the whelks of the Red Crag, which are all sini- 
stral. He has considered the probable explanation 
of this to be that there was a sudden refrigeration, 
which killed all but one whelk which happened to 
be sinistral, and that her progeny repopulated the 
Crag.* ^ Great cold, great heat, and floods are the 
most widely recognised depopulating agencies in 
our past history : it may be permitted, interroga- 
tively rather than assertively, to sketch some 
possible evolutionary results of the cataclasms 
such convulsions must have caused. 

The mass-wanderings of lemmings, and in a less 
degree of mice, rats, and squirrels, appear explicable 
if we assume a mutational madness, the possessors 
of which were the only survivors of their kind from 
the glaciation of northern Europe, and their 
descendants the only rodents to spread themselves 
over northern Europe when free of ice again. The 
most inexplicable feature of the wanderings is the 

* In 1882 all the Tile-fish off Iffantuehet were Mlled, 5000 to 7500 
square miles of sea being covered with dead or dying fish, estimated to 
number ‘ one billion ’ (query, a thousand, million ?), fifty being counted 
in a square rod. This was attributed to the temporary lowering of 
temperature of the water. — Lucas, 1889, Eeport of National Museum, 
Waslnngton, p. 612. 
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lemmings throwing themselves into the sea. 
I)a.-r will’s visualisation of the glacial epoch is 
helpful : '' The inhabitants of the more temperate 
regions would at the same time travel southward, 
unless they were stopped by barriers, in which case 
they would perish ’ ’ 4 Therefore the sane lemmings 
which would not throwthemselves into thef jordsand 
rivers perished in the increasing cold. Wiman* 
describes the state of a modern wandering horde as 
'' a sort of madness ” ; may we not conclude that this 
madness w^as a mutation which had occurred among 
the lemmings at the Glacial Epoch ? Unafraid, 
the lunatics plunged into the obstructing lake, and 
because it was mostly frozen got safely across, and 
continued their lunatic wanderings over insane 
distances which brought them into gentler climates 
where they w^ere able to live and produce young 
lemmings with lunac 3 hnherited from both parents. 
When the ice had passed these were selected again, 
because only the lunatics made the return journey ; 
the others stayed south and died as the warmth 
increased. On this hypothesis, therefore, in the 
pre-glacial and again in the post-glacial generation 
every ancestor of the modern northern lemming 
was possessed with a wandering madness. 

It is worth considering whether there may not 
have been crises in our own ancestry through which 
no man lived who was not possessed with the 
appropriate madness, and whether this form of 
cataclasmal selection may not explain some 
features in human psychology ; particularly, per- 
haps, in the behaviour of a crowd. On the other 
hand, the great drought in the central steppes of 
Eurasia, which drove our ancestors to migrate with 
their herds over thousands of miles of woK-hunted 
plains, may account for the difference in ability for 
sustained concerted action between the descendants 
of the stationary Mediterranean races and those of 
the migrants. t 

The ‘ ordeal by fire ’ is one which must have left 
its mark in countries where forest-fires or prairie- 
fires are common, and where, therefore, during the 
ages, from time to time a succession of wdnd- 
changes wdll have extended the conflagration until 
the whole great forest was burned. J. Weigelt^ 
says that one of the chief causes of mortality among 
larger animals escaping a fire is their being crushed 
to death by fellow-animals in the stampede. Is it 
possible that the extraordinary lateral spread of 
the horns of some buffaloes and oxen has enabled 
their ancestors in such a crisis to survive those of 
the herd whose horns curved upward or forward ? 

Quoted by Weigelt. 

t observer of lemioings of considerable authority objected, at the 
meeting of the Linnean Society, that lemmings make no considerable 
migrations or traverses of water, but only scatter from infected burrows 
under the influence of a Icnown bacterial disease which renders them 
irresistibly thirsty. Another, an authority on rodents, accepted this, 
and denied the mass-migration of rats or mice. These two authori- 
ties are in conflict with the observers quoted by Johannes Weigelt 
(“ Eezente Wirbeltierleichen, 1927, Leipzig, Max Weg, p. 43) : B. 
Hogbom observed a dense horde of swimming lemmings 2 to 3 kilometres 
long near Tromso, Wiman travelled through such a swimming horde for 
an hour, and A. Hogbom observed a closely packed procession of some 
sort of field-mouse (all quoted from Palaont. Zeitsehr., 1913, Berlin ; 
Bd. i, p. 147). Waterton was convinced that “ rats move from place to 
place in large bodies’* (“Natural History Essays’* [1870L London, 
Erederick Warne, p. 241), but he only quotes one witness. Lyddekker 
(Bnc. Bnl, 1910-11, “ Lemming ’*) bases on Collett a circumstantial de- 
scription of mass-migrations of the lemmings lasting one to three years, 
and writes that they are “ impelled by the restless or migratory instinct 
possessed in “ a less developed degree by so many of their congeners ’*. 
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I am told that in Australia the first sign of a fire 
in the forest is the escape of the vdnged things — 
birds and insects. This gives another reason for 
dehcate olfactory organs in insects, equally cogent 
with sex or food. 

In Australia every tree and bush is burned, and 
nothing remains but hot ashes — ^through w’-hich the 
seedling eucalypti rise to refill the long swHth in 
the forest. But in Siam and India the old teak- 
trees stand, and in Honduras the mahogany trees, 
and Pinchot ® says that in the United States, 
“ Trees whose thick bark or abundant seeding gives 
them peculiar powers of resistance, frequently 
owe their exclusive possession of vast areas purely 
to the action of fire In such resistant trees 
bees-nests might be unburned even if all the bees 
were killed by the smoke. Is it conceivable that 
the use of w^ax for the cells by social bees, instead 
of saliva] cement, has had the survival advantage 
of protecting the pupae from the poisonous vapours 
of the forest-fire which suffocate the adults of the 
hive ? 

Is it possible that the high development of the 
spleen, which can now save the life of a man after 
moderate poisoning by carbon monoxide, may have 
been forced upon mammals by forest and prairie 
fires ? It must be remembered that for selective 
efficiency these disasters need not be frequent if 
they are terribly mortal. 

Dr. G. S. Carter has recently explained^ his 
interesting theory that fishes took to breathing air 
because of the lack of oxygen in tropical swamp- 
water. I am not aware whether the descendants 
of any freshwater fish in the Carboniferous epoch 
were represented as freshwater fish in the Terti- 
ary rocks. A priori it would seem possible that 
with the enormous extent of stagnant tropical 
swamps at the time of the coal measures, all their 
aquatic inhabitants which were not air-breath- 
ing w^ere suffocated, and so the sole descendants 
of carboniferous fresh waters may be the land 
animals. 

I will touch very lightly on the question that 
interests me very much — ^the probability, when we 
find an enormously numerous and powerful group, 
such as the insects or the birds, predominantly of 
one design, that their ancestors went through some 
deadly ordeal in a fairly advanced stage of their 
history, from which only one (or very few) species 
survived, so that the orders and families of the 
group are variations on a highly specialised ancestor 
the general scheme of whose structure is preserved. 
Elsewhere I have suggested ® that in the case of the 
insects the ordeal was the violent flooding of the 
land (cataclysm) in Torridonian times, from which 
one or possibly Wo or three species of insects were 
the only land animals to survive. The Silurian 
fossil evidence is now considered by entomologists 
to be negative, but on the other hand they find it 
difficult to explain the insects of the Carboniferous 
and Upper Devonian without assuming a long 
history behind them.® 

For the birds — is it possible that their ordeal was 
a sudden development of rapid movement in flesh- 
eating mammals, which massacred every bird 
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(excluding ostriclies, penguins, and so on) except 
the one species which had learned to perch on a 
fine twig ? I am too ignorant to judge or discuss 
this question, and am conscious that we have 
touched above on many questions as to which I 
am culpably ignorant, and seek and expect cor- 
rection. My object, in thus inviting personal 
humiliation, has been to ask each biologist w^hether, 
in the groups of which be has knowledge, the 
recognition of cataclasmal selection may not ex- 


plain otherwise inexplicable characteristics, as it 
appears to me to do in the littoral sponges. 


^ Described in Proc. Linn. Soc. for Mar. 6, 1930 : “ In the Canopy of 
the Forest ’% by Major it. W. G. Kingston. 

® Quart. Jour. Mior. ScL, 67, p. 293 ; 1923. 

® Proc. Linn. Soc. for Feb. 6, 1930. 

* Origin of Species *’ (First Edition), p. 366. 

® Loc. cit. p. 40. 

® “ Forests and Forestry ”, Bnc. Brit, 1910-11, p. 658. 

’ Proc. Linn. Soe. for April 18, 1929, p. 53. 

« Brit. Assoc. Hep. (Leeds), 1927, p. 60. 

® Tillyard : Xatuue, June 12, 1926 ; Trans. Ent. Soc. Bond.., 76, 
p. 70 ; 1928. 


Obituary. 


De. James Wateestoh. 

T he death of James Waterston, which occurred 
on x4pril 28, some weeks after a serious opera- 
tion, is a severe blow to applied no less than to 
systematic entomology. For many years past 
Waterston \s entomological interests, though largely 
concerned vdth the British Mallophaga (bird-lice) 
and with the Siphonaptera (fleas), had centred chiefly 
in the, iisuany minute, Hymenoptera knowm com- 
prehensively as Chaloidoidea, many of which are of 
extreme importance as being in the larval state 
parasitic in caterpillars destructive to crops, in the 
pests of stored grain, and in other harmful insects 
such as tsetse-flies. 

Born at Paisley on Feb. 7, 1879, Waterston was 
educated at George Watson’s College and the Uni- 
versity of Edinburgh, where he graduated, vdth 
honours, in divinity, philosophy and science, and 
afterwards proceeded to his doctorate in the latter 
subject. After spending some j^ears in the ministry 
of the Free Church of Scotland, during which he 
published many papers on ectoparasites, Waterston 
resigned his living in the Shetiands, and, in April 
1914, joined the stafi: of the Imperial Bureau of 
Entomology ; his interest in and work upon the 
Chaicidoidea date from this period. In May 1917, 
after receiving a temporary commission in the 
II.A.M.C., Waterston w-as appointed entomologist 
to the Malaria Commission, Salonica, being after- 
wards mentioned in dispatches and demobilised 
after the xArmistice with the rank of captain. On 
May 20, 1920, he left the service of the Imperial 
Bureau of Entomology and entered that of the 
Trustees of the British Museum, in which at the 
time of his death he occupied the position of as- 
sistant keeper (first class) in the Department of 
Entomology. 

A good all-round zoologist, capable botanist, and 
strenuous and enthusiastic worker at the groups of 
insects which more especially appealed to him, 
Waterston was also a prolific writer, and, commen- 
cing in the year 1903, published no fewer than one 
hundi’ed and sixty-four entomological papers. 
While the majority of these more particularly 
concern the systematist, the list includes pamphlets 
on fleas and lice (in the British Museum ‘ ' Economic ’ ’ 
series), and a valuable paper on the bionomics of 
sand-flies {PfiUbotom%8), w>m^di in 1922 as one of 
the results of his field experience in Macedonia. 
Among the projects abruptly terminated by Water- 
ston ’s untimely death is a monograph of the British 
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Mallophaga, for which a portion of the text and 
many of the illustrations had already been prepared. 

Waterston’s wide knowledge was ever at the ser- 
vice of those who sought his aid, and few of those 
who did so and found him at work at his table in 
South Kensington can fail to have been struck with 
his marvellous gifts as a dissector of tiny insects. 
To see him disarticulate, and display on a micro- 
scope slide, the mouth-parts or genitalia of aChalcid, 
which itself measured but a millimetre or two in 
length, was a lesson in technique not easily forgotten. 

E. E. AlJSTElsf. 


Mb. Hugh S. B. Elliot, 

By the lamentable aeroplane accident which 
occurred at Hampton in Mddlesex on May 6, an 
able and popular witer on scientific and philo- 
sophical subjects has been removed from our midst 
at the early age of forty -nine years. Mr. Hugh 
Samuel Roger Elliot was born on April 3, 1881, 
His father was the Hon. H. F. H. Elliot, son of the 
third Earl of Minto ; and he himself wbs a cousin 
of the present earl. He was educated at Eton and 
at Trinity College, Cambridge. But his career at 
Cambridge was cut short through the outbreak of 
the South African War in 1899, when he obtained a 
commission in the Coldstream Guards. 

On leaving the army in 1902, Mr. Elliot devoted 
himseK largely to scientific and philosophical studies. 
His first considerable literary undertaking was to 
edit the two volumes of “ The Letters of John 
Stuart Mill ”, which appeared in 1910, This piece 
of work he accomplished with conspicuous care and 
thoroughness ; and his estimate of Mill’s character 
and achievements in the introduction is remarkably 
just and discerning. Unfortunately, one can 
scarcely speak in like terms of the book he published 
two years later, entitled “ Modern Science and the 
Illusions of Professor Bergson”. While, no doubt, 
he did succeed in exhibiting some of the weaknesses 
of Bergson’s philosophy, he had too little patience 
with Bergson’s mode of thought to appreciate its 
real significance, and his criticism of it was for the 
most part superficial and ineffective. He was far 
more at home in the volume he wrote, on '' Herbert 
Spencer ”, wdiich was one of a series edited by Basil 
Williams and published in 1917. In his younger 
days he had been a fervent admirer of Spencer ; 
and although, after an interval of fifteen years, he 
had come to see that much of the ' synthetic 
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phiiosopiiy ’ was ill-founded and false, the book is 
an interesting and sympathetic study of Spencer’s 
work and personality. A serious blemish in 
Spencer’s evolution theory seemed to Mr, Elliot 
to be the assumption of the transmission by 
heredity of acquired characters, an assumption 
which he took to be without justification. He 
had already argued to the same effect in the 
introduction he wrote to his translation of 
Lamarck’s^ Philosophie Zoologique ”. This trans- 
lation, which was done with great skill and 
accuracy, appeared in 1914. 

Mr. ElHot had a rooted contempt for what he 
called ‘ metaphysics which he stigmatised as a 
maze of sesquipedalian verbiage, beyond the reach 
of science to defend or to refute Probably he 
got his conception of ' metaphysics ’ from the 
treatment in “ First Principles ” of 'the Unknow- 
able ’, which he regarded as altogether extraneous 
and unnecessary to Spencer’s philosophy as a whole. 
He himself defended a thorough-going doctrine of 
materialism, according to which ' physical law ’ is 
universally dominant, and mind or consciousness is 
" only an inert accompaniment of material cerebral 
changes”. In his later volume, " Modern Science 
and Materialism ”, which w'as published in 1919, 
he was, however, compelled to modify to some 
extent his earlier view. 

Mr. Elliot was a forcible and trenchant writer ; 
his books and essays were always readable, even 
when they failed to carry conviction. He was 
happier in expounding scientific theories than in 
criticising philosophical ones ; and his articles on 
social and political topics were characterised by 
keen insight and sagacity. His materialistic doc- 
trine is akead}’’ a spent force ; but his survey of 
Spencer’s system and his account of Lamarck’s 
contributions to biology are not likely soon to be 
forgotten. G. Dawes Hicks. 


Be, P. a. Wag-nee. 

The death of Percy Albert Wagner on ISTov. 11, 
1929, at the early age of forty -four years, removed 
from a larger sphere than that of South Africa one 
of the most prominent workers on the economic side 
of geology. Conjointly, the South African School 
of Mines, Freiberg and Heidelberg, contributed to 
the determining of his career. Much was accom- 
plished in that relatively short life, principally 
among the platinum and diamond deposits of the 
Transvaal, and to a rather less extent in the geology 
and mineral resources of South-West Africa, for 
Dr. Wagner seldom strayed in his investigations 
beyond the southern section of the continent. His 
Memoirs on the ” Fides-Stavoren Tinfields ” (1921), 
on the " Iron Deposits of the Union of South Africa” 
(1928), and that exceptionally interesting work on 
"The Pretoria Salt-pan, a Soda Caldera” (1922), 
are typical examples of the thorough— and also the 
clear and systematic— manner in which the subject 
on hand was treated. 

The salt-pan formed one of the ' Problems ’ dealt 
with in Wagner’s presidential address to the Geologi- 
cal Societyof South Africa in 1917. An earlier book 
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on " The Diamond Fields of South Africa ”, written 
in 1915 (preceded in 1909 by a volume on the same 
subject published in Berlin), is still a standard work 
of reference. “ The Platinum Deposits and Mines 
of South Africa ”, in which the structure and petro- 
graphy of the Bushveld Complex receive all but 
exhaustive treatment, is an outstanding example of 
the minute care with which he handled his subject, 
dealing with it, so far as was possible, from every 
point of view. In describing these sulphide ores, 
he was in his element. 

Appointed Geologist for the Mineral Survey in 
1918, Wagner left Government service in 1927 to 
undertake consulting work, chiefly concerned with 
platinum and diamonds, finding it necessary to 
crowd much writing into time which most men 
would have considered fully occupied with strictly 
professional matters. In his last memoir for the 
Geological Survey, that on the " Iron Deposits”, 
he laments that he had only two and a half months 
for the microscopic wnrk and systematising and 
summarising the observations of the preceding ten 
years. "The Platinum Deposits ” was •written 
hurriedly, but one looks in vain in either for those 
" obvious shortcomings ” he saw himself in the 
earlier wnrk. The memoir on " The Geology and 
Mineral Industry of South-West Africa ” (1916) is 
a most useful compendium of original observations 
and the publications of other geologists, mostly 
German, but perhaps the broad outlines of strati- 
graphical geology were not altogether Wagner’s 
metier, though one feels that had his bent led him 
in this direction, he would have accomplished much. 

As his field woik wes essentially South African, so 
Dr. Wagner’s publications are principally to be 
found in South African journals. No paper of his 
appears under the segis of the Geological Society of 
London or in the Transactions of the Institution of 
Mining and Metallurgy. This is of small moment ; 
his reputation was ■v^orld-wide, and even those of 
his profession who had never met him felt a keen 
sense of loss at his untimely death. J. P. 


Wb regret to announce the following deaths : 

Prof. John N. Cobb, dean of the College of Fisheries 
at the University of Washington, Seattle, a past presi- 
dent of the Pacific Fisheries Society, on Jan. 13, aged 
sixty-two years. 

Mr. G, C. Dudgeon, C.B.E., formerly consulting 
agriculturist. Ministry of x4griculture, Egypt, well 
known for his interest in tropical agriculture and 
entomology, on May 4, aged sixty -two years. 

Prof. Stephen A. Forbes, since 1917 chief of the 
Illinois State Natural History Survey, member of the 
U.S. National Academy of Sciences and past president 
of the American Entomological Society and of the 
Association of Economic Entomologists, on Mar. 13, 
aged eighty -five years. 

Dr. Christine Ladd-Franklin, lecturer in jpsycho- 
logy and logic at Columbia University, and origin- 
ator of the theory of colour vision known by her name, 
on Mar. 5, aged eighty-two years. 

Prof. Max Matthes, director of the University 
Medical Clinic, Konigsberg, one of the secretaries of 
the German Society for Natural Science and Medi- 
cine for the forthcoming meeting in Konigsberg, on 
Mar. 26, aged sixty-five years. 
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News and Views. 


The organisation of the Wedgwood festival, held 
during the past week in Stoke-on-Trent, has been 
remarkably efficient.. Judging by the tremendous 
eiithiisiasm shown and the large attendances in the 
earlier items of the seven-day programme, the Wedg- 
wood bicentenary wall leave a lasting impression on 
the minds of many thousands. Commencing with 
suitable religious observances on Sunday, followed by 
a day of which the outstanding feature was the 
tremendous reception accorded to Princess Mary, 
succeeding days were allotted to transport, ceramics, 
industry, foreign trade, and Staffordshire- Through- 
out the weekdays the remarkable historical pageant 
has been staged every afternoon in the most central 
park of the city. The pageant w^as a great work of 
art embodying the musical, historical, and histrionic 
abilities of the district. In a prologue and eight 
episodes, the history of the distiict was illustrated 
from the days wdien the early Britons stood in fear 
of the Roman legions in their midst up to the present 
day. Perhaps the most interesting episode of all 
concerned the life of the great potter in whose honour 
the celebrations took place. Incidents in the life of 
Josiah Wedgwood from the time when, as a youth, 
he worked at the bench as an apprentice, up to the 
latter days, when he had become a great industrial 
leader and an honoured man of science, were shown 
with a faithful representation of conditions and 
costumes which made the history live again. 

The modern claims of the pottery industry to world- 
wide appreciation w’ere splendidly upheld by an ex- 
hibition in Stoke-on-Trent of the products of some 
seventy firms, amongst ■whom are some of the most 
famous makers of china, earthenware, tiles, sanitary 
and electrical wares. It is confidently asserted by 
independent witnesses that no exhibition of modern 
pottery of such variety and merit has been staged any- 
w'here since the W ar . The display of pottery of histori - 
cal interest, exhibited in the Hanley Museum and in- 
cluding some of the choicest examples of jasper ware 
from H.M. the Queen’s collection, was alone worthy 
of a special visit. Included in this display we par- 
ticularly noted one of the copies of the Portland Vase, 
an encaustic painted vase thrown by Wedgwood’s 
own hand on the day in 1769 when the Etruria Works 
w’as formally opened, and a number of portraits in 
oils, of which one of Josiah Wedgwood by Re 5 molds 
is probably the most important. The Ceramic 
Society, in issuing Part I. of its commemorative 
volume, has produced a work of exceptionally varied 
interest. Contributions from technical specialists 
the world over deal with a wide variety of important 
questions, whilst the prize essays on the contributions 
of Josiah Wedgwood to the technical side of the 
pottery industry embody new material of the greatest 
value. 

The opening on May 15 of the Electrical Research 
Laboratory at the Stourport works of Steatite and 
Porcelain Products, Limited, is a welcome sign that 
manufacturers now thoroughly recognise the im- 
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portance of scientific research. We agree with the 
remark made by Sir Philip Nash at the ceremony 
that in the future there will probably be a great 
network of international lines for power transmission. 
This would bring power to our industrial centres at a 
price much cheaper than they can generate it for them- 
selves. The power must be transmitted at the highest 
possible voltage, and so the manufacture of porcelain 
insulators is necessary for our progress. The new 
research laboratory at Stourport is equipped with 
apparatus for testing both the mechanical and electrical 
properties of the insulators. There is a high-voltage 
room, a mechanical laboratory, a fog room, and an 
open-air testing field. The high-voltage room covers 
4300 sq. ft. and is 45 feet high. It is equipped with a 
500,000-volt testing alternator and two 450,000-volt 
testing transformers. A pressure of a million volts 
can be obtained, and by connecting in cascade the 
pressure can he increased 20 per cent. In addition, 
an impulse plant in which two high-voltage condensers 
are charged by a unidirectional current enables the 
effect of a direct lightning stroke to be imitated. It 
is stated that in this way pressures of 1,800,000 volts 
have been obtained. The unidirectional current for 
charging the condensers is obtained from a mechani- 
cal rectifier, which allows a voltage double that 
of the peak voltage of the transformer supplying 
the current for rectification to be obtained. The 
tests are applied to the insulators under normal con- 
ditions and under artificial rain. In addition, in the 
special room, investigations can be made under 
conditions of heavy fog, mist, salt spray, and artificial 
fouling by solid matter. The mist is obtained by 
suspending the insulators in a refrigerator and then 
removing them to the higher temperature of the 
fog room. 

Pboe. Niels Bohb delivered the fourteenth Faraday 
lecture before the Chemical Society on May 8, the 
title of his discourse being “ Chemistry and the 
Quantum Theory Prof. Bohr said that we owe to 
Faraday a large part of the common basis on which 
chemistry and physics are to-day being built ^ in 
order to appreciate the situation in which we now 
find ourselves, we have to take account of the atti- 
tude of mind characteristic of physical and chemical 
research. Two fundamental discoveries were those of 
the quantum of electricity and the quantum of action, 
characteristic of two different aspects of the atomic 
theory. The discovery of the structure of the atom 
gives us a picture of the units of electricity, but the 
behaviour of these particles cannot be described by the 
ordinary ideas of mechanics and electricity. The dis- 
covery of the quantum of action resulted from a study 
of statistical problems ; as soon as we attempt to get an 
idea of what this quantum of action is, apart from the 
statistical view, we find it an impossible task. Having 
referred to quanta of light, and to the*modern view of 
the significance of line spectra, Prof. Bohr said that 
the problem of utilising the discovery of the struc- 
tural unit of the atom in explaining its properties is 
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difficult, for any reference to the mass of a particle 
requires reference to IsTewton’s classical mechanics. 
Interpretation of the properties of elements becomes 
possible if variations in the direction in space of the 
magnetic moment of the electron are postulated. 
Progress has depended on the application of the cor- 
respondence principle correlating quantum mechanics 
with classical mechanics, and has been facilitated by 
the introduction of the concept of wave-mechanics. 

Continuing, Prof. Bohr said that wave -mechanics, 
•conceived by De Broglie, has provided us with corre- 
lation between the motion of a particle and wave 
propagation. The electron is not the wave, nor can 
we discover its paths of motion, but we are able to 
■determine whether an electron is or is not there. 
Whenever we experiment on an atom, therefore, we 
always find it in one of its stationary states; this 
view of the existence of atoms in ‘ stationary states ’ 
lias been confirmed by every experiment yet designed 
to test it. The existence of a quantum of action leads 
to the position that we cannot obtain any knowledge 
concerning natural phenomena without influencing 
them by our observation. According to our ordinary 
ideas, the electron has position and momentum, but 
when we attempt to prove that it is at a certain point, 
we find that we cannot do so without affecting its 
momentum. Hence we can never get simultaneous 
knowledge of position and momentum. Prof. Bohr 
declared that this disability represents something 
quite fundamental ; it implies that space and momen- 
tum are in some degree mutually exclusive. Similar 
limitations are concerned with time and energy ; we 
cannot at the same time use the concepts of time and 
of conservation of energy. In considering the station- 
ary states of . the atom, we are not concerned with 
time, and hence the idea has a large field of applica- 
bility. Referring to the work of Dirac, Prof. Bohr 
remarked that it is never possible to measure the 
electric moment of a single electron. The word 
electron ’ is losing its simple meaning. A large part 
of the progress of physical science has been concerned 
with motion and mechanics ; chemists, who have 
been largely concerned with properties, must follow 
so far as possible the concepts of motion. At the 
conclusion of the lecture the president. Prof. J. F. 
Thorpe, presented to Prof. Bohr the Faraday Medal, 
the highest honour in the bestowal of the Chemical 
Society. 

Mb. H. a. Stuyt’s paper on “The Bavenda”, de- 
livered at the Royal Anthropological Institute on May 
13, and Major Trevor’s paper in the preceding week 
on certain survivals of pre -European culture among 
the natives of Rhodesia, wex’e both of noteworthy im- 
portance in their bearing upon one side of the Zim- 
babwe controversy. It has always been something of 
a stumbling-block, to some at least, in the way of the 
complete acceptance of the theory of the native origin 
of the Zimbabwe ruins, that while the culture as a 
whole is distinctly African — a point brought out very 
emphatically by the present exhibition at the British 
Museum— it does embody elements which appear, so 
far as known, something of a departure in Bantu cul- 
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ture, and at best scarcely cognate to the culture of the 
natives of to-day. On this point the observations of 
both Major Trevor and Mr. Stuyt appear to throw 
some light. For in culture and social and religious 
organisation the Bavenda show marked differences 
from the other native tribes of Rhodesia. Major 
Trevor, for example, noted the existence among the 
Bavenda of clay phallic altars in use in initiation cere- 
monies, while Mr. Stuyt directed attention to carved 
wooden dishes or bowls used for purposes of divina- 
tion ceremonies, which present a close resemblance to 
the shallow clay trays now exhibited from Zimbabwe. 
It is noteworthy that the Bavenda make use of dry- 
stone w'allings very similar in appearance to those at 
Zimbabwe. One kraal also exhibited the remarkable and 
rare occurrence of a monolith erected upon it, again re- 
calling a feature of Zimbabwe. These, with many other 
similarities, are sufficient to point to the possibility of 
the Bavenda having occupied the Zimbabwe country. 
Although copper working is not yet definitely associ- 
ated with Zimbabwe, it is possible, for until forty 
or fifty years ago the Bavenda were copper workers. 

In his Friday evening discourse delivered at the 
Royal Institution on May 16, Dr. C. M. Yonge de- 
scribed the Great Barrier Reef of Australia and dis- 
cussed some of the results obtained by the expedition 
imder his leadership which has recently investigated 
its structure and biological associations. The reefs are 
built up on a shallow platform which fringes the north- 
east coast of Australia and is very wide in the south 
but narrows in the centre, to broaden out again in the 
region of the Torres Strait. The reefs are most abun- 
dant near the outer side of this platform, and so en- 
close a sheltered channel which forms the main 
steamer track from the eastern ports of Australia to 
the Far East. This channel is dotted everywhere with 
islands, of which many are high, rocky, and of great 
beauty and were probably originally part of the land 
mass of Australia, while in the northern half of the 
Barrier there are great numbers of small coral islands. 
These low woody islands, on one of which the Great 
Barrier Reef Expedition lived for twelve and a half 
months, are all situated on small reefs moulded into a 
crescent shape by the south-easterly trade wind. They 
each possess on the lee side a small sand ' cay ’ 
covered with trees and bushes, and on the exposed 
south-eastern side, in the shelter of great banks of 
shingle, mangrove swamps. The reefs of the Barrier 
can be divided into two series, outer and inner. The 
former face the full force of the Pacific and are swept 
bare on the upper surface, while the inner reefs are a 
little higher and so exposed more by the tides and 
have occasionally small sand cays upon them. There 
is a great abundance of coral on their outer slopes, 
which descend quickly into deep water, while on the 
sheltered lee of the reefs great pinnacles of living coral 
render navigation difficult. This great series of reefs 
possesses many animals of economic value, while its 
powers as a natural breakwater have earned for the 
enclosed channel the title of Australia’s Grand Canal ; 
but it is a canal full of dangers, as frequent shipwrecks 
testify. 
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In a recent address to the Students’ Section of 
the Institution of Electrical Engineers, Sir Thomas 
Purves, the engineer to the Post Office, gave an 
interesting account of ship -shore telephony, the 
latest development of electrical communication engin- 
eering. The service at present covers the Atlantic 
Ocean. The main receiving station is at Baldock, 
about 30 miles north of London. The site of the 
station is in the centre of a large fiat plain, carefully 
chosen so that no roads are nearer than a quarter of 
a mile to the aerials. This is to prevent interference 
from the short waves which are radiated from the 
ignition systems of motor cars. The working wave- 
length of the receiver can be varied continuously over 
the range between ten and a himdred metres. The 
transmitting station is at Rugby and can be worked 
at several frequencies. For short-wave telephony it 
is necessary to maintain the transmitted frequency 
within limits of the order of one part in ten thousand. 
Piezo -electric quartz oscillators, therefore, are pro- 
vided. They are enclosed in an oven the temperature 
of which is automatically regulated within very narrow 
limits. The transmitter supplies a high frequency 
carrier wave to the aerial with an output power of 
about five kilowatts. The procedure of making a call 
is as simple as that of any long distance trunk call. 
The charge for the service is £4 10s. for three minutes 
plus £1 10s. for each additional minute. The con- 
nexion of Rugby to the London trunk exchange is by 
85 miles of underground cable, and Baldock is con- 
nected by more than 30 miles of cable to the same 
exchange. On a recent outward voyage of the S.S. 
Majestic, the useful period of 10 a.m. to 6 p.m. ship’s 
time was adequately covered. The output of the 
ship’s transmitter was about two kilowatts. The 
principal wave-lengths used are 16, 24, and 36 metres, 
but in order to improve the communication at very 
short ranges, experiments on longer wave-lengths are 
being made. 


Mr. H. C. Lamb, engineer to the Manchester 
Corporation Electricity Department, gives an interest- 
ing account of the development of the Manchester 
system of supply in World Power for March and April. 
The public supply began in 1893 to an area of about 
one square mile. It has now grown to fifty-two square 
miles. The initial supply was at 200 volts on the 
three-wire system, as early electric lamps were only 
made for pressures of 1 00 volts. In 1 902 high pressure 
supply was started at 6600 volts, three-phase, with 
conversion to direct current supply at substations. 
In 1923 the Barton Power Station with its connected 
system of 33,000 volt undergroimd mams was brought 
into use. These transmission lines go to seven points 
where the current is transformed down to 6600 volts 
and then supplied to the distributing substations. 
The coming of the ‘grid’ has affected the development 
of the Manchester system. The grid in the north- 
west of England and in North Wales can be divided 
roughly into three main rings and the Barton Station 
forms a pivotal point for them. Just as the 6600 
volt network became a secondary when the 33,000 
volt supply was introduced, so now the 33,000 volt 
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supply has become a secondary system owing to the 
introduction of the 132,000 volt grid. It is difficult 
to say whether this is the final stage in the develop- 
ment or not. It would be unsafe to prophesy. The 
enormous power now being distributed and the 
absolute necessity of continuity of supply has led to 
the introduction of a very elaborate and complicated 
system of safety devices and fault-clearing apparatus. 
Mr. Lamb recalls that, in the early days, all the mains 
were connected up directly with the generators with- 
out fuses or circuit -breakers. When faults occurred 
— and there were many — the engines groaned, the 
brushes on the commutators sparked violently, and 
the staff held their breaths as the fault burned itself 
clear. 

Many suggestions are being made for supplying 
electricity on an economical basis to remote rural 
districts. Several engineers are strongly in favour of 
increasing the permissible variation of the supply at 
the terminals of the consumer. At present, if the 
supply company varies the pressure of supply by less 
than four per cent up or down, no legal action can be 
taken. To give it permission to increase this variation 
to five or six per cent would in many cases diminish 
considerably the costs of distribution to the company 
without affecting in any way the great bulk of its 
consumers. Only a few consumers on the outskirts 
of the network, and those near the station, would 
be affected, and probably the small alteration in 
the pressure would pass unnoticed. The legal enact- 
ment necessary to provide for this change would 
doubtless insist that the saving effected would 
be reflected in the charge to the consumer. On the 
other hand, the lamps of the consumers living near 
the source of supply would have a shorter life, although 
their efficiency would be increased. The lamps of 
those living far from the station would have a long 
life and low efficiency. When it is remembered that a 
variation of one per cent in the pressure means a 
variation of three or more per cent in the light given 
out, it will be seen that a variation of six per cent 
would scarcely be fair to those whose pressures are 
effected, although they might not notice it, as sudden 
changes rarely occur. It would be very costly to treat 
every consumer equitably. We see no objection to 
allowing a latitude of six per cent in special cases 
where the present rule makes a proposed scheme un- 
economical and would-be consumers know what to 
expect. 

A THOTJGHTFXJX paper by L. Berkeley and Major 
Raven-Hart on the effect of broadcasting on the 
development of music is printed in the Nineteenth Cen- 
tury for May. They point out that the musician and 
the music-lover of the future will be practically re- 
stricted to radio for their education, since for each one 
concert attended personally they will be provided 
with at least twenty by radio. For those living in the 
country, the proportion will be much higher. It may 
be objected that at the present time one concert 
attended is worth more than twenty heard by radio ; 
but this is a passing phase. Radio tecimique is mak- 
ing substantial advances every year, and soon radio 
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listeners will be nearly on the level of the concert- 
goer. One effect of this will be that music which does 
not broadcast well will be more and more neglected, 
Bach broadcasts better than almost any other com- 
poser, and Wagner’s music is very badly reproduced. 
Jazz, unfortunately, with its very often puerile har- 
mony, comes through excellently. Luckily, however, 
there are great possibilities in connexion with broad- 
casting music. For example, when the composer de- 
sires a harp to give a solo, he does not need to reduce 
the rest of the orchestra practically to silence ; all that 
is necessary is to move the harp nearer to the micro- 
phone, A tuning-fork can make itself heard against 
an orchestra in a concert hail. The pianissimo 
quality of a solo instrument can in this way be made 
to dominate any orchestration. A narrator can speak 
through a concert performance and almost overpower- 
ing emotional effects can be produced. This was ex- 
cellently illustrated on Mar. 18 of this year when 
Hindemith -'Weill’s “ Lindbergh’s Flight ” was trans- 
mitted from Berlin to London. The authors empha- 
sise the need for immediate experimental work by 
musicians and broadcast engineers in close co-opera- 
tion. This is already being done at the Berlin ‘Wire- 
less Academy ’, and the example should be followed 
in England. A month rarely passes in Germany 
without some important musical work being specially 
written for broadcast reproduction. 

Historic wireless apparatus, including early re- 
ceivers and other apparatus used by Marchese Marconi 
and his collaborators, and an original Fleming two 
electrode valve, forms part of a window display at 
Marconi House, Strand. The Marconi aircraft trans- 
mitter, receiver, and direction finder which secured 
the rescue of Captain Courtney and his companions 
when their flying boat caught fire and was forced to 
descend in mid-Atlantic comprise another exhibit, 
illustrated by a series of photographs depicting the 
machine on the sea and the rescue . Other photographs 
show comparisons between modern and early wireless 
stations, including a photograph of the original 2LO ; 
and a map is shown of present-day world- wide cable 
and wireless services. In contrast with the first valve 
are three modern transmitting valves, one of them 
of the water-cooled type, for broadcasting and high 
power wireless telegraph stations. 

Science Service announces that at the recent 
meeting at Washington of the National Academy of 
Sciences the following medals were presented : 
Public Welfare Medal to the late Stephen T. Mather, 
organiser of the U.S. National Park Service and its 
director through the first years of its work ; Daniel 
Giraud Elliot medal and honorarium, which is given 
for the most meritorious work in zoology or palaeon- 
tology published each year, to Ernest Thompson 
Seton, whose book, “ Lives of Game Animals ”, was 
selected as worthy of the prize for 1928 ; Agassiz 
Medal for oceanography to Dr. J ohannes Schmidt, 
director of the physiological department of the 
Garlsberg Laboratory at Copenhagen, known for his 
work on the life history of the eel; Mary Clark 
Thompson Medal, for the most important services to 
geology and palaeontology, to Prof. William Berryman 
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Scott for distinguished work in palaeontological re- 
search. 

The following have been elected members of the 
U.S. National Academy of Sciences : Prof. C. A. 
Adams (electrical engineering) Harvard University; 
Dr. J. W. Alexander (mathematics) Princeton Uni- 
versity ; Dr. Eugene T. Allen (geophysics) Carnegie 
Institution of Washington ; Prof. Harry Bateman 
(mathematics) California Institute of Technology; 
Dr. Isaiah Bowman (geography) American Geo- 
graphical Society, New York ; Dr. G. P. Clinton 
(botany) Agricultural Experiment Station, New 
Haven, Conn. ; Dr. William W. Coblentz (physics) 
U.S. Bm'eau of Standards ; Dr. P. S. Epstein (mathe- 
matical physics) California Institute of Technology ; 
Dr. Vernon L. Kellogg (biology) secretary of the 
National Kesearch Council ; Dr. F. G. Keyes (chemis- 
try) Massachusetts Institute of Technology ; Dr. K. 
S. Lashley (psychology) Institute of Juvenile Re- 
search, Chicago ; Dr. Berthold Laufer (anthropology) 
Field Museum of Natural History; Dr. S. C. Lind 
(chemistry) University of Mirmesota ; Dr. Frank E. 
Ross (astronomy) Yerkes Observatory, and Dr. A. H. 
Sturtevant (biology) California Institute of Tech- 
nology. Prof. R. A. Millikan, of the California Insti- 
tute of Technology, has been re-elected foreign 
secretary of the Academy for a term of four years. 

The Second World Power Conference will be held 
in Berlin on June 16-25. This will be the second 
plenary meeting of the World Power Conference ; 
sectional meetings have been held at Basle (1926), 
which dealt with the utilisation of water power and 
inland water-ways, the London Fuel Conference of 
1928, at Barcelona (1929) on water-power utilisation, 
and at Tokyo (1929) on the development of power 
resources, the latter coinciding with the World 
Engineering Congress. The honorary patron of the 
1930 Conference at Berlin is President von Hinden- 
berg, the honorary president being Dr, Oskar von 
Miller, the founder of the Deutsches Museum at 
Munich and pioneer of the electrical supply industry, 
while Dr. C. Kottgen will be chairman of the Con- 
ference. The management of the Conference is in 
the hands of the organisation set up by the German 
National Committee for this purpose at the Ingenieur- 
haus, Berlin N.W.7. Of the 400 papers submitted, 
copies of which will be printed and sent out on 
request before the meeting, only the most important 
statements will be dealt with by the general reporter 
at the meeting itself. The discussions that then take 
place constitute the most valuable part of the Con- 
ference. In addition to the purely technical pro- 
gramme, a series of addresses on present and future 
power supply problems will be delivered, and on the 
conclusion of the Conference special facilities are being 
granted for visiting the most important power and 
industrial plants in Germany. The public lectures 
include one by Prof. A. S. Eddington, on “ Subatomic 
Energy”, and one by Prof. A. Einstein, on “The 
Physical Space and Ether Problem ”. 

The speech delivered by Sir Robert Hadfield, as 
chairman of Hadfields, Ltd., on the occasion of the 
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annual rnof'iing ol the company on Mar. 17 last, which 
has recently been issued, is in refreshing contrast to 
the iisual type of address fa^voured by chairmen of 
industrial companies. It is to be wished that the 
directors of great industrial concerns were more fre- 
quently men of scientific attainments and experience, 
with an intimate knowledge of the processes and 
products of their undertakings. As might be ex- 
pected of its author, the address ranges over a wide 
field, from the proposed scheme of an Empire De- 
velopment Board, the importance of which the chair- 
man has striven to bring home to the public as a 
practical alternative to the political and fiscal remedies 
now so widely advertised, to the recent developments 
in the metallurgy of steel. Sir Robert Hadfield shows 
some scepticism regarding modern tendencies in pure 
physics, but he fully recognises the value of scientific 
research, and records remarkable results obtained by 
the systematic investigation of the properties of 
metals. After discussing the changes which have 
been brought about in the practice of engineering 
by the introduction of manganese and silicon steels, 
he goes on to describe the uses of the heat-resisting 
steels which are now a special product of the firm. 
The fact that steels are now obtainable which have 
an extraordinarily high resistance to oxidation even 
when exposed for long periods to temperatures so high 
as 1200® G. is of the highest importance'to the chemical 
as well as to the engineering industry. 

A coNVEBSAZioisrE of the Institution of Electrical 
Engineers will be held, by permission of the Trustees, 
at the ISTatural History Museum, South Kensington, 
OB. Thursday, June 12, at 8.30-11 p.m. 

The annual visitation of the Royal Observatory, 
Greenwich, will be held on Satui^day, June 7, w^hen 
the Observatory will be open for inspection by guests 
of the Board of Visitors at 3.30 p.m. 

Db. W. H. Eccles will deliver his presidential 
address to the Institute of Physics on Tuesday, May 27, 
at 5.30 P.M., in the rooms of the Institution of Electrical 
Engineers, taking as his subject “ The Influence of 
Physical Research on the Development of Wireless 
The address is open to the public without ticket. 

On Wednesday, June 4, in the Physics Theatre of 
King’s College, London, Prof. T. H. Laby, who is home 
on short leave from Melbourne, will read a paper before 
the Faraday Society on “ Qualitative and Quantitative 
Atomic Analysis by X-rays The subject matter of 
the paper is indicated in the letter by Prof, Laby and 
Mr. C. E. Eddy which appeared in Xatube of April 5, 
p. 524. Invitations to attend the meeting are being 
sent to physicists and metallurgists, and considerable 
interest is likely to be aroused by the technique used 
by Prof. Laby. At the same meeting a short paper by 
Mr. Calvert, who is working with Prof. G. Hevesy at 
Freiburg im Breisgau, will also be read. 

The Council of the Institution of Electrical Engin- 
eers has made the following awards of premiums for 
papers read during the session 1 929-30, or accepted 
for publication ; Institution Premium to Mr. H. H. 
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Harrison ; Ayrton Premimn to Messrs. B. A. G. 
Churcher and A. J. King ; John Hopkinson Premium 
to Mr. L. C. Grant ; Kelvin Premium to Mr. T. G. X. 
Haldane ; Paris Premium to Messrs. H. A. Humphrey, 
D. M. Buist, and J. W. Bansall ; Extra, Premiums to 
Messrs. S. W. Melsom, A. N. Arman, and W. Bibby, 
Messrs. E. H. Smythe and E. G. Weeks, Messrs. T. W. 
Ross and H. G. Bell, Mr. W. W^est, Mr. Bernard 
Leggett, Mr. J. C. Prescott, and Mr. H. W. Taylor. 
Wireless Section Premiums : Duddell Premium to 
Mr. J. E. P. Vigoureux. Extra Premiums to Capt. 
P. P. Eckersley and Mr. X. Ashbridge ; Mr. G. 
Shearing, and Capt. J. W. S. Dorling, 

The first award of research fellowships in tuber- 
culosis provided from a fund established by a recent 
benefaction in memory of Dorothy Temple Gross will 
be made by the Medical Research Council in July, for 
the academic year beginning on Oct. 1. Applications 
should be lodged with the Council not later than 
Jime 30. The object of the fellowships, as defined in 
the trust deed, is to give special opportxmities for 
study and research to persons “ intending to devote 
themselves to the advancement by teaching or re- 
search of curative or preventive treatment of tuber- 
culosis in all or any of its forms Candidates must 
be British subjects, and must possess suitable medical, 
veterinary, or scientific qualifications. The fellow- 
ships will preferably be awarded to candidates who 
wish to conduct their studies or inquiries outside Great 
Britain. Each fellowship will be of the value of not 
less than £300 per annum, with travelling expenses in 
addition, and will be awarded for one year. It is also 
hoped to award one senior fellowship of considerably 
I greater value to a well -qualified candidate wishing to 
undertake intensive investigation into some special 
problem of tuberculosis. Particulars are obtainable 
from the Secretary, Medical Research Council, 38 Old 
Queen Street, Westminster, S.W.l. 

The Report of the Director-General of Public 
Health, Xew South Wales, for the year 1928, which 
has recently been issued, records the vital statistics 
for 1928 and gives full information on the pubhc 
health administration of the State. The birth-rate 
was 22*59, and the death-rate 9*55, per 1000 of popula- 
tion, being 4*5 per cent and 1*0 per cent respectively 
below the averages of the previous five years. Deaths 
from pulmonary tuberculosis continue to diminish, 
while the deaths from cancer and heart disease are 
increasing year by year. We miss the research 
articles which have been included in former reports, 
only one investigation (on atmospheric conditions in 
textile mills) being reported. 

Messbs. W. Heffer and Sons, Ltd., Petty Gury, 
Cambridge, have just issued Catalogue Xo." 348 of 
second-hand works, over 2000 in number, dealing 
with zoology and biology, anthropology and ethno- 
Q-grieiiiture, botany and gardening, chemistry 
and chemical technology, geology and palseontology, 
mathematics and physics, physiology, anatomy and 
medicine, etc. The catalogue should be of service to 
librarians and others anxious to fill up gaps in their 
libraries. 
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Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — Proba- 
tionary assistant constructors in the Royal Coi’ps of 
Naval Constructors — The Secretary of the Admiralty 
(C.E. Branch), Whitehall, S.W.l (May 26). ' A full- 
time engineering -workshop instructor at the School 
of Engineering and Navigation, Poplar — The Educa- 
tion Officer (T.l), County Hall, S.E.l (May 26). A 
lecturer in biology, specially interested in sea-shore 
life, at the Brighton Municipal Training College for 
Women — The Secretary, 54 Old Steine, Brighton 
(May 30). An advisory and research entomologist at 
the South-Eastern Agricultural College — The Secre- 
tary, South-Eastern Agricultural College, Wye, Kent 
(May 31). Full-time lecturers in mathematics and 
biology at the Chelsea Polytechnic — The Principal, 
Chelsea Polytechnic, Manresa Road, S.W.3 (May 31). 
A town-planning assistant on the County Surveyor’s 
staff of the Lancashire County Council — The Clerk of 
the County Council, County Offices, Preston (May 31). 
Inspectors of mine beacons in the Mines Department 
of Southern Rhodesia, and assistant road engineers in 
the Roads Department of Southern Rhodesia — The 
High Commissioner for Southern Rhodesia, Crown 
House, Aldwych, W.C.2 (May 31). A full-time 
teacher of electrical engineering at the Oldham 
Municipal Technical College — The Secretary for 
Education, Education Offices, Oldham (May 31). 
Two assistants at the Ditton Research Laboratory, 
East Mailing, Kent, for making temperature observa- 
tions and for running refrigerating machinery — The 


Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, S.W.l (May 31). 
A research assistant and demonstrator in geology in 
the University of Leeds — The Registrar, The Uni- 
versity, Leeds (June 2). An assistant editor of the 
Pharmaceutical Journal — The Secretary, Pharma- 
ceutical Society of Great Britain, 16 Bloomsbury 
Scjuare, W.C.l (June 2). A temporary full-time 
physics and chemistry lecturer at the National 
Society’s Training College for Teachers of Domestic 
Subjects — The Principal, National Society’s Trainhig 
College, Berridge House, Fortune Green Road, 
N.W.6 (June 2). Chemists on the scientific staffs of 
research establishments of the Department of Scien- 
tific and Industrial Research — The Secretary, De- 
partment of Scientific and Industrial Research, 
16 Old Queen Street, S.W.l (June 6). A lecturer 
and head of the zoology department of the Univer- 
sity College of the South West of England, and 
an assistant lecturer in the same department — 
The Registrar, University College, Exeter. A head 
teacher of building construction at the W^oolwdch 
Polytechnic — The Principal, W oolwich Polytechnic, 
S.E.18. 

Erbatum. — In the letter in Nature of May 17, 
p. 744, by Prof. G. Hevesy and A. Guenther entitled 
“ Search for an Inactive Isotope of the Element 84 
(Polonium) ”, seven lines from end should read : “ 1 gm. 
of each mineral examined cannot contain more than 
10-11 gm. of the element in question.” 


Our Astronomical Column. 


The Companion of Mira Ceti. — Prof. Aitken gives the 
following measures of this star in Puhl. Ast, Soc, 
Pacific for February : 



P.A. 

Dist. 

1923-82 

130-3° 

0-90' 

1924-69 

131-6 

0-84 

1925-56 

128-9 

0-78 

1929-98 

134-9 

0-85 

1929-99 

134-5 

0-87 


He notes that the companion was sometimes not seen 
when the conditions were good, and infers that it, 
like the primary, is variable. Its magnitude last 
December is given as 10. 

Zi-Ka-Wei Observatory.- — This observatory is four 
miles from Shanghai. It was founded in the sixteenth 
century by the Jesuit Fathers Ricci, Schall, and 
Verbiest ; after being long closed, it was reopened in 
1873. A short illustrated history of the observatory 
has just been issued. Warnings of typhoons were 
formerly given by semaphore, but for the last fifteen 
years they have been given by wireless. The Fathers 
have received many testimonials of the value of these 
warnings, some specimens of which are reproduced. 
Time signals are now also issued by wireless. The 
observatory took part in the recent international 
determination of longitudes by wireless signals. There 
is a photographic equatorial with aperture 15J- in. ; 
this has been used mter alia iov the formation of an 
atlas of the moon m 15 plates with Chinese text. The 
programme also includes sunspots, magnetism, and 
seismology, a star catalogue of 14,000 stars, and cal- 
culation of the perturbations by Jupiter of about 
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lOOmmor planets (the last by P. E. de la Villemarcpie). 
The illustrations include an amusing Chinese carica- 
ture of the astronomers “ looking for the second ” 
when an earthquake stopped the clocks on May 14, 
1926. 

Photograph of a Lunar Landscape. — Many text- 
books of descriptive astronomy contain pictures of 
‘ ideal ’ limar landscapes, which in most cases are 
more or less imaginary ; but in U Astronomie for 
April, M. M. Darney reproduces a portion of a photo- 
graph taken on Feb. 12 with the 22 cm. ecpiatorial at 
the Paris Observatory ; it contains the region near 
the limb in the neighbourhood of Newton and Grim- 
aldi, and is so oriented that the landscape appears 
much as it would be seen from a distant lunar aero- 
plane. The slopes of the hills are seen in their true 
proportions ; the steepest slopes in the region appear 
to be about 45°, but most of them are much more 
gentle. One moimtain is a simple cone without any 
accompanying ring ; but the ring formation greatly 
predominates, and most of the rings appear abso- 
lutely regular and -unbroken. M. Darney notes that 
it would be useful to take photographs of this kind 
of the regions that are generally invisible, but are 
occasionally brought into view at extreme libration. 
Mr. H. G. Tomkins is making a photographic study 
of the moon at his observatory at Dedham, and has 
photographed some of these little-known regions. 
One picture, exhibited at a meeting of the British 
Astronomical Association, showed a mountain with 
a curious appendage, resembling on an enormous 
scale some of the great stone blocks that have been 
lodged on terrestrial mountains by glacial action. 
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Research Items. 


Cave Art in Palestine.' — In Mmi for May, Miss D. A. 
E. GarrocI figures and describes three objects of meso- 
. litfiic ag€^ from tli.e cave of Mugliaret-el-Wad, which 
lies at the foot of Mount Carmel. The cave consists 
of a large well-lit chamber and long inner corridor 
facing north-west and commanding a wide view of 
the plain. In November 1928 it was found by means 
of trial trenches that the cave contains a very abun- 
dant rmcrolitliic industry, without associated pottery, 
closely resem.bliiig the mesolithic industry found at 
Shiibka in. western Judiea in the spring of 1928. In 
association with this industry Mr. Lambert, the 
excavatoi', found a carved bon© and pierced shoulder 
blade. The carving represents a young cervine animal 
fashioned partly in the round and partly in relief at 
the end of a fragment of some fairly large long bone. 
The head is thrown back, possibly in the act . of sucking, 
and the detail of the head is beautifully rendered. 
The large eyes with well-marked tear glands are very 
typical of the young deer. Both ears are present. 
The legs are carved in low relief on the shaft of the 
bone and show two series of horizontal incisions at 
the joint. There are also a series of parallel notches 
on the breast, possibly intended to represent loose skin. 
The shoulder blade which was found has a large 
elliptical hole cut through the thick part of the bone, 
close to the articular end. It recalls the baton de 
commandmient of western Europe. The British School 
of Archseology took over the excavations from May 
to July 1929. It was foimd that the archseological 
sequence is Early Bronze, Mesolithic, Upper Palseo- 
lithie, Capsiaii, Middle Aiirignaeian, Early Middle 
Aurignacian, Mousterian — the most complete pre- 
historic sequence yet discovered in Palestine. At the 
base of the Mesolithic was discovered a crude repre- 
sentation of a human head shaped from a fragment of 
compact banded impure calcite — the first work of art 
of the Stone Age to be discovered in Palestine. 

Nature of Purposive Movement in Fishes. — Under 
this title Mr. Herbert O. Bull, biologist at the Dove 
Marine Laboratory, Cuilercoats (Report for the year 
ending June 30, 1929), wdiose most recent wmL on 
th© subject has just appeared in the Journal of the 
Marine Biological Association (vol. 16, No. 2, March 
1930), discusses the importance of such experimental 
work ill providing information upon the factors which 
direct fishes in their purposive movements and so 
tend to explain their spawning and feeding migrations. 
He shows from his own •work how the common shanny, 
Blennius pJiolis, in a very short time is able to react 
purposively after suitable training towards a gustatory 
stimulus containing so little as 0-00075 per cent of 
its food substance dissolved in sea water. With regard 
to those researches the author states : "‘I now believe 
that it is in this diection, or in th© on© closely allied 
to it, that we shall find an answer to many of our 
big problems in animal behaviour, hut only if the 
utmost care is taken with the smallest practical de- 
tailsB 

Herring Researehes at Cuilercoats.— In the Report 
for the year ending June 30, 1929, of the Dove Marine 
Laboratory, Cuilercoats, Northumberland, edited by 
Prof. A. Meek, Director of the Laboratory, most of 
the space is taken up by the herring investigations. 
Mr. B, Storrow continues his work on the same lines 
as in former years. The East Anglian fishery in 1928 
was so successful that the mercb ants had completed 
their cure before the season was finished. This was 
due to th© rich year classes of 1925 and 1 922. The 
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younger fishes arrived first and many of them were 
spawning. The 1922 class, chiefly full fish, which 
arrived later, was also very abundant. Its possible 
wealth was predicted in this report seven years ago. 
The advent of large numbers of fish in 1927 which 
had joined the commercial shoals in their third year 
followed an abnormal flow of Gulf Stream water into 
the North Sea in 1926, similar to one in 1920-21 
which was followed by certain alterations in behaviour 
of the herring shoals. There is apparently a tendency 
since 1920-21 for North Sea herring to migrate 
towards the ocean at the approach of maturity, 
taking the fish away from the ordinary fishing 
grounds. The greatest growth occurs with oceanic 
conditions. In Part 2 of the herring work Mrs. Cowan 
continues her studies on the measurements of the 
fish. 

Neuro-muscular Mechanism of the Gill of Pecten , — ■ 
Under this title (Quart. Jour. Micro. 8ci., vol. 73, Feb- 
ruary 1930) Setna gives an account of an experimental 
and histological investigation of th© gill of this mollusc. 
The bases of the gill-filaments are provided with two 
sets of non-striated muscle fibres which are responsible 
for the movements of the lamellae. The connexions 
between ordinary and principalfilaments containmuscle 
cells by means of which the movements of the filaments 
are brought about . Each gill has four main longitudinal 
nerve trunks which are derived from the brain and 
the visceral ganglion. A subsidiary branchial nerve 
not previously recorded in molluscs is described. A 
branching network of nerve cells and fibres compara- 
able with those of the mantle is scattered over th© 
cenidial axis and th© principal fibres. The neuro- 
muscular mechanism of the gill is more or less inde- 
pendent of the rest of the body, for the principal 
responses may be obtained in th© isolated gills. The 
different movements of the gills in response to various 
stimuli are described and their significance to th© feed- 
ing habits discussed. 

Pepper Cultivation. — A general account of the 
history and cultivation of the pepper plant has been 
published by M. G. Kidavu and P. A. Venkateswaran 
(Bull. 98, Agri. Dept., Madras). Pepper, one of th© 
earliest -known spices in the world, is indigenous in 
India and was first cultivated on the Malabar coast. 
It was one of th© most important articles of trade 
I with Europe during the Middle Ages, although it was 
recorded there much earlier. Being a strictly tropical 
plant, with th© jungle as, its natural home, pepper 
requires a heavy rainfall, and when brought under 
cultivation thrives best on a well-drained, virgin red 
laterite soil containing plenty of humus. It is a 
perennial climbing plant propagated by cuttings. 
The standards upon which the vines are trained may 
either be dead or living, but if the latter, it is important 
that care should be taken to select suitable plants, 
those, for example, with a deep rooting habit being 
esseii’tial so as to avoid competition for the surface 
soil water and nutrients. Regulation of sJiading, and 
attention to terracing or other forms of eiiitivation to 
minimise soil denudation during the rainy scjason, are 
other important factors in pepper growing. Tlae 
necessity for mantiring is only beginning to 'be con- 
sidered, but it is ^ already clear that the addition of 
humus of some kind is very beneficial. In order to 
avoid disease, attention to drainage and the healthiness 
of yoimg cuttings, and regular spraying with Bordeaux 
mixture are recommended. The berries, after being 
thrashed from the spikes by treading, are dried on 
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mats or ill prepared yards, both black and white 
licpjoer being obtained from the same plant, but 
prepared differently. As regards the economic aspect, 
jDepper is a paying proposition, since after the initial 
outlay the annual expenditure is small. Uniform 
bearing begins about the fifth or sixth year and the 
maximum fields are obtained from ten- to twenty-five- 
year-o]<i vines, although with careful cultivation still 
older plants can be profitably grown. 

Petrology of the Izu Islands, Japan. — In the Bull, 
Earthquake Research Inst.^ Tokyo, Sept, 1929, H. 
Tsuya gives a detailed account of the island volcano 
Kozu-shima and its rocks and discusses the geological 
and petrological relations of the Seven Izu Islands 
and the Izu Peninsula. It is shown that the liparitic 
rocks of the Nii-jima group (1) are not older than the 
more basic 0-shima group (2), both types of lavas 
having been extruded more or less alternately. What- 
ever the genetic relations may be, there is now no 
inteiinediate rock type linking the two together. 
They appear, therefore, to be of independent lineage. 
Within each group the sequence of extrusion is as 
follows : Izu Penmsvia : (a) Potash-Iiparite — >> dacite 
— >• plagioliparite ; (6) Propylite — >- andesite — 

basaltic andesite. Izu Islands : {a) Potash - liparite 
— >■ plagioliparite ; (h) Basaltic andesite. It is note- 
worthy that while the liparitic rocks have become 
progressively richer in silica, the ratio of KgO to 
NagO has decreased. The other series has become 
steadily more basic. In these the ratio of FeO to 
MgO in pyroxene increases with the albite proportion 
in plagioelase. 

Core Drilling Bituminous Sands. — ^An interesting 
point in connexion with methods of separation of 
bitumen from impregnated sands arises from recent 
work carried out in Alberta for the location of these 
deposits beneath overburden. In the course of 
drilling through unoxidised bituminous sand, the 
action of cold water promoted a ready separation of 
the bitumen from its host, and as much as 96 per cent 
bitumen was recovered from one sample by scraping 
it from the cable-tool bit. Where the bituminous 
sand has been exposed to the action of the weather 
for any time, separation is not so readily effected; 
but it is a fact that most separation processes have 
been based on material taken from outcrop, that is, 
subject to atmospheric action. It would be a point 
of both scientific and economic importance to know 
what resistance to separation is manifest by bitumen 
which has been made to impregnate sand the con- 
stituent grains of which are coated to a greater or 
lesser extent by limonitic films ; whether, given the 
same degree of bituminous saturation, a non-ferru- 
ginous sand (for example, glass sand) or a strongly 
ferruginous sand would give up its hydrocarbon 
content to water-flush more readily. Alternatively, 
it may not be a question of the sand-grain coating at 
all : possibly the facility of separation is a fimction 
of the freshness of the bitmnen itself, for clearly 
where this material is exposed to the atmosphere, it 
undergoes changes which cannot be set up so long as 
it is hermetically sealed from the influence of meteoric 
w'ater. One cannot help feeling that both possibili- 
ties must be taken into account. The report by S. C. 
Ells (Canada, Dept, of Mines, 1929) dealing with the 
exploitation of these sands gives point to this matter 
from the observations made while actually drilling, 
but the author does not discuss the significance of it 
in the sense outlined above. 

Rainfall of the World.—A new rainfall map of the 
world is given with a paper by Dr. B. Ekhart in Peter- 
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mann's Mitteilungen (Hefte 3/4, 1930). The map, 
which is printed in colour, shows seven isohyets 
valued in centimetres. It is based on the ten years’ 
observations from 1911 to 1920 inclusive from more 
than six hundred stations ranging from Greenland and 
Spitsbergen to South Georgia and the South Orkneys, 
A noteworthy feature of the map, in which respect it 
differs from many other rainfall maps, is that the 
isohyets are not confined to the land areas, but are 
carried across the oceans. By the judicious use of 
island stations this method has been made possible 
without the risk of great inaccuracy. The paper con- 
tains also a number of profiles of rainfall drawn across 
the world on every tenth parallel of latitude from 70° 
N. to 60° S. 

A Steel Triangulation Tower. — A portable but rigid 
steel triangulation tow^er which has been adopted by 
the United States Coast and Geodetic Survey is 
described by the inventor, Mr. J. S. Bilby, in Special 
Publication 1^0. 158 of the Coast and Geodetic Survey. 
The Bilby steel tower, as it is now named, consists of 
an inner tower 90 feet in height and an outer tower 
100 feet in height. The inner tower is to suj^poili the 
instruments and the outer tower to hold the observers’ 
tent and a lamp for distant sighting. The two are 
not connected, and each is fixed in 5 -foot anchor posts. 
Both are triangular in section, and are built of galvan- 
ised steel rods of convenient length. The total weight 
of the tower, including anchors and anchor-sills, is 
not more than five thousand pounds. The rigidity is 
such that a wind velocity of 20 miles per hour will 
not cause the top) of the inner tower to vibrate in 
azimuth more .than lO'b If necessary, one or more 
of the lower sections of the to^wer can be omitted 
when the full height is not required. Full details 
of construction and anchoring are given in the 
pamphlet. 

New Magnetic Charts for France. — In 1920 the 
Section of Terrestrial Magnetism and Electricity of 
the Geodetic and Geophysical Committee for France 
initiated a new' magnetic survey of the country, wdiich 
was commenced in 1921 and completed in 1927 ; the 
general tables of magnetic elements for the 1328 
stations surveyed, reduced to the epoch 1924 January 
1, are now published in vol. 7 of the Annales de 
Vlnstitut de Physique du Globe de V Universite de 
Paris. The results are also embodied in a series of 
isomagnetic charts for the elements i.>, i, H, P, X, 
F, Z. The previous magnetic survey of France, 
imdertaken by Moureaux, was referred to the epoch 
Jan. 1, 1896, and comprised 617 stations. In a brief 
description accompanying the charts, it is stated that 
the secular magnetic variation between 1896 and 
1924 is by no means uniform over France, being, 
indeed (for H), twice as great in Brittany as at Paris. 
A detailed discussion of this and related questions is 
to follow later. 

Calibration of Tuning-forks. — The February num- 
ber of the Bureau of Standards Journal of Resea-rch 
contains a paper by C. Moon on the precise calibration 
of a tuning-fork by comparison ‘with a pendulum. 
The comparison has been made photograx3hicaliy, 
the arrangement of apparatus being such that a single 
film records both the frequency and amplitude of the 
fork, and the amplitude of the pendulum, wdthout 
affecting either the vibration of the fork or pendulum, 
or the driving mechanism of the fork. The tfime taken 
by an integral number of vibrations of the fork has 
been determmed to 20 microseconds, and the results 
exhibit quite definite small changes in the frequency 
of the fork consequent on changes in its amplitude 
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tli#^ driving powtM' is cut off. The relation 
between frequency and amplitude is closely linear, the 
.magnitude of the changes involved being such that a 
fall in anijditude of a heavy steel fork from 2*3 mm. 
to (>*li nun. was accompanied by a rise in frequency 
from h9*97() to 99*984 cycles per second. The re- 
sults obtained have apparently reached the ultimate 
accuracy possible with this, or perhaps with any 
method, since there is evidence of lack of perfect 
isochronisin in either the fork or the pendulum. The 
irregularity is thought to be due to a variable rate of 
the pendulum caused by microseismic vibrations of 
the building, but it is unlikely that this can be 
eliminated by working elsewhere, since work carried 
out by the IJ.S. Coast and Geodetic Survey (in 1894) 
has shown that even in such an isolated place as the, 
summit of Pike’s Peak an initially stationary short 
pendulum rapidly takes up a slight oscillation, the 
magnitude of which, in the instances mentioned, was 
sometimes in the neighbourhood of two minutes of 
arc. 

Raman Effect and Chemical Structure. — In a 
lengthy pa]3er in the Berichte der deutscJmi cheni- 
ischen Gesellschafi for February, Messrs. Dadieu and 
Kohlrausch describe the method which they have 
used for measuring the Kaman effect upon nearly 
a hundred compounds and discuss the bearing 
of the available data upon chemical constitution. 
It is shown that certain well-known chemical group- 
ings are characterised by definite frequencies. The 
last section deals ■with an attempt to find a suitable 
mathematical expression for the experimental results. 
It is recognised that measurement of Raman fre- 
queneies gives us an excellent means of expressing 
accurately the effect of inter- atomic vibrations within 
the molecule, since the disturbances measured are 
due to vibrations of atoms or atomic groups rather 
than to vibrations of molecules or electrons. More- 
over, the lack of sensitiveness to changes in physical 
state renders generalisation upon problems of con- 
stitution miieh simpler than is the case with such 
physical properties as absorption spectra or molecular 
refraction. ilmongst the compounds to which 
special attention is given are carbon monoxide and 
benzene. Carbon monoxide is clearly differentiated 
from the carbonyl grouping in organic compounds, a 
fact which is adduced to support the view that the two 
atoms in the gas are held by a triple bond. The 
structure of benzene has already given rise to much 
speculation in the past. The evidence of the Raman 
effect is, on the whole, in favour of Kekule’s formula, 
since the frequencies which, characterise all the 
various linkings in the skeleton C -CH - C are identi- 
fied. But benzene possesses an additional frequency, 
which apparently coincides with one associated other- 
%¥ise only with normal paraffins. This line disapirears 
when a substituent enters the nucleus imless the 
structure of the substituent itself can produce it, and 
it is suggested (i) that it may owe its origin to the 
complete symmetry of the unsubstituted nucleus or 
(ii) that the six hydrogen atoms are not all equal in 
value, but that one of them is different from the rest. 
The authors admit, however, that neither of these 
explanations is entirely satisfactory. 

Cost of Underground Electrical Mains.- — Electrical 
engineers have generally considered that the cost of 
imderground mains fo transmitting electrical power 
was much more expensive than overhead wires. In 
a recent paper to the Overhead Lines Association, 
published in the Electrical Times for Mar. 27, Dr. 
Ekstrom gives costs which apparently prove that for 
pressures not exceeding eleven kilovolts— that is, the 
voltage which has been standardised for rural eleetri- 
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fication in Great Britain— the underground mains 
may be much the more economical. The saving is 
effected by using a special cable-laying machine. 
This machine consists of four parts : A ditch digger 
which digs a trench 1 8 inches wide and any depth up 
to five feet ; a belt conveyor which carries the earth 
dug up to a swinging spout behind the machine, where 
it is poured back into the trench ; the truck carrying 
the cable, which is drawn by the digger and rolls down 
the loose earth ; and the cable conveyor which carries 
the cable from the drum on the cable truck to the 
open part of the trench behind the digger. The 
machine is driven by a four-cylinder Diesel engine 
and its weight is so balanced that the uniform press- 
ure on the earth under the caterpillar tracks is only 
5 pounds per square inch. Eight speeds are available, 
four for the work of cable-laying and four for travel- 
ling. The digger advances at rates varying from 
200 ft. to 300 ft. per hour and is able to cover two 
miles per hour in travelling from place to place. It is 
possible to lay a maximum of about one and a half 
miles of cable in an eight-hour day. The machine has 
been successfully used in Sweden and a film was 
shown of it in operation. In making his computa- 
tions, Dr. Ekstrom assumes that the capitalised cost 
of wayleaves is about £32 per mile. 

Concentration of Hydrogen Peroxide. — Whilst it is 
fairly easy to obtain hydrogen peroxide of moderate 
strength by evaporation methods, the production of 
90 per cent material has so far involved rather 
complicated vacuum distillation. In the March Hum- 
ber of the J ournal of the America?i Chemical Society, 
Hurd and Piiterbaugh describe a method of obtaining 
concentrated peroxide which consists in adding to 
the aqueous material about twice its volume of an 
immiscible hydrocarbon such as xylene or p-cymene. 
With xylene, the commercial 3 per cent peroxide can 
be concentrated to about 30 per cent strength, whilst 
by using p-cymene and distilling in vacuum the 30 per 
cent peroxide may be concentrated to 90 per cent.' 
The vacuum of an ordinary water pmnp was used, 
the water and hydrocarbon being distilled off and 
more than 60 per cent of the peroxide used being left 
in the flask in the concentrated state. Most of the 
remaining peroxide is found in the distillate and 91-98 
per cent recovery was obtained when the distillation 
temperature was kept below 57°. The material could 
I then be frozen to obtain pure peroxide. 

Atomic Structure. — We have received from Dr. W. 
Tombrock, of Bergen op Zoom (Holland), an article 
which he has published on the chemical atom in the 
conception of discontinuous matter, in which the 
structures of hydrogen, helium, lithium, and carbon 
are discussed. It is assumed that the electron is a 
material particle of larger volume and the proton a 
whirl in an ether composed of simple atoms. The 
coupling of the protons in a chemical atom alone is 
explained in terms of the coupling of protons in a 
common path of secondary orbits of motion set up 
by the protonic whirls, these secondary orbits appear- 
ing as circular whirlwinds round the primary protonic 
centres of motion. They at the same time explain 
the circular or elliptical motions of the spinning 
electron. Representations of such proton couplings 
are given for hydrogen, helium, lithium, and carbon. 
In the case of the carbon atom, the 12 protons are 
coupled in groups of three and have other mutual 
couplings. The carbon proton triad must have 
become stable through its combination with three 
other triads, thus forming the configuration of the 
van ’t Hoff tetrahedron. Ether streams through in- 
wards at the centres of the four faces and outwards 
at the four corners, or vice versa. 
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Royal Society Conversazione. 

rilHE first conversazione this year of the Boyal is moved over a group of fibres or over other elements. 

JL Society was held at Burlington House on May Calculation gives the percentage of fibres in the 

; 14, and numerous specimens and pieces of apparatus sample. 

were available for inspection by the fellows and their Dr. and Mrs. Pole Evans showed a striking eollee- 
miests. tion of illuminated coloured transparent photographs 

The National Institute for Medical Research of the natural vegetation of South Africa. The 

j (Capt. S. R. Douglas and Dr. Wilson Smith) showed photographs were coloured by hand by Mrs, Pole 

( specimens illustrating the effects of infectious ectro- Evans, and show natural vegetation scenes of grass - 

j melia, a hitherto undescribed virus disease of mice, land, forest, and desert, and included a number of 

1 The disease was recognised by the occurrence of photographs of the Kalahari, showing clearly that 

!' swelling, usually of one hind foot, followed by gangrene this region is anything but a desert in the commonly 

I and separation of the affected portion of the limb. accepted sense. In the desert scenes, the two most 

The death-rate is high, and post-mortem examination remarkable plants in southern Africa are shovm : 
shows changes of the liver and spleen. Cytoplasmic ( 1 ) The plant commonly known as the ‘ Elephant’s 
inclusion bodies occur in the epithelial cells of the trimk ’ or ‘ half mens ’ (Pacliypodium, na/maqiianum), 

, skin of the feet, and in glandular cells of pancreas and a unique plant which occurs in the mountains of 

salivary glands. The disease was investigated by Miss the Orange River Valley ; a^nd {2) Weludtschia niira- 
i J. Marchal, who found it to be due to a virus which, bilis, which is only found in the deserts of western 

under certain conditions, constantly passes through Africa. The John Innes Horticultural Institution had 

I filters which hold back bacteria. preparations showing the chromosomes of diploid 

j! The Department of Zoology, British Museum and tetraploid plants of Primula sinensis and P. 

[ (Natural History), had two exhibits. Mr. H. W. ohconica and others illustrating ‘ illegitimate ’ pollina- 

I Parker and Lieut. -Col. J. Stephenson showed an tions (pin-eye with pin-eye forms and thrum-eye 

! example of parasitisation of the frog Phrynomerus with thrum-eye) in P. ohconica, showing that the 

I microps by the Oligochaete worm Nais bauchiensis, pollen-tubes fail to enter the stigmatic tissue. Pre- 

! which was recently described before the Linnean parations were also shown of chromosomes of Pyrus 

I Society (Natube, April 19, p. 621). Mr. G. C. Robson Malus. The set of 17 is made ujd of seven types, 

showed a mode! ( x2) of Bathotkauma lyroynma, Chun, four of which are represented twice and three three 

a remai'kable pelagic cephalopod. Bathotkauma is times. This unbalanced polyploid condition ex- 

the most highly specialised of all the ten-armed plains some of the special properties exhibited by 

f cephalopods. The only known specimens w^ere the group. 

^ obtained in 3000 metres off the Cape Verde Islands The Department of Geology, British Museum 

by the Valdivia Expedition, and in the Pacific. (Natural History) (Mr. A. Tindeli Hopwood), showed 

I The Rothamsted Experimental Station (Dr. J. teeth of Synconolophus Osborn. This genus of masto- 

Henderson Smith) had a demonstration of virus dons, found in the Lower and Middle Siwaliks of 
disease in plants. Examples were showm (a) of the India, may have ranged so far west as the Isle of 
same virus in different host plants ; (6) of different Samos, though the evidence is not clear ; but it is 
viruses in the same host plant ; (c) of the combination not yet Imown from China or from Burma. The 
of two viruses in the one plant. The intracellular Museum also showed a skull and feet of D^'cera^/iemwi 
i inclusions characteristic of many virus diseases in Cooki, This rhinoceros had two horns side by .side 

! animals as well as plants were illustrated. The on the nose. Various species have been foimd all 

I movement of virus within the plant does not normally over western Europe and North America, and this 

j take place in the water or transpiration stream, or particular one from Nebraska was small, little larger 

j across dead tissues. Prof. H. Raistrick showed than a pig, and with somewhat the same propor- 

I apparatus used for the quantitative study of the tions. 

! metabolic products of the lower fungi. About 400 Mr. R. S. Whipple showed an early Italian globe — ■ 

^ species of the lower fungi have been grown on a believed to be the only example known. It consists 

i synthetic medium containing glucose and mineral of two hollow hemispheres joined internally by 

salts, and metabolic products arising from glucose ‘bayonet’ clips and measures 9-5 cm. in diameter, 

were shown. The Low Temperature Research In a dedicatory inscription it is stated that the globe 

Station, Cambridge, had exhibits illustrating the w^as engraved by Paolo de Furlani, a well-known 

formation of methsemoglobin in red muscle and the engraver and seller of maps at Venice in the second 

control of fungal wastage in citrus and other fruits half of the sixteenth century. 

by storage in an atmosphere containing acetaldehyde. The Radcliffe Observatory, Oxford,exhibitedphoto- 
The rate of oxidation of haemoglobin to methaemo- graphs of the new planet discovered at the Lowell 
globin in red muscle depends on the pressure of Observatory. The two enlargements shown were 
oxygen, and is a maximum when this pressure is from plates taken on Mar. 29 and April 2, with ex- 
small. In a superficial layer of muscle, the oxygen posures of an hour. The instrument employed was 
pressure is determined by the rate of diffusion of the 24-in. refractor by Grubb. 

oxygen into the tissue and the oxygen consumption Prof. E. N. da C. Andrade illustrated the mechanism 
of the tissue. In consequence, the discoloration of of ridge formation in a sounding tube. A sphere in a 
red muscle produced by the formation of methasmo- sounding tube is actually the centre of a vortex 
globin can be controlled by alteration in the oxygen system, which governs the arrangement of neighbour- 
pressure of the gas surrounding the tissue. The ing spheres. Three tubes, excited by valve circuits 
Forest Products Research Laboratory (Department were showm ; (1) formation of ridges with particles 
of Scientific and Industrial Research) illustrated the of cork dust ; (2) method of formation in more detail, 
use of anatomical methods in investigating the with light spheres a few millimetres in diameter; 
technical properties of timbers. The magnified (3) vortex S 5 ^stem round a single sphere. Messrs, 
image of a transverse section of the sample of wood Adam Hilger, Ltd., showed spectrographic equipment, 
is projected on to a screen and a pointer moving including apparatus for the observation of fine struc- 
across the field records on two scales according as it ture. A photograph taken by Mr. D. A. Jackson on 
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a, reflection echelon of fused silica with the plates 
platinised Acas siiown ; the reflection echelon used is 
of the tr|')c suggested by Mr. W. E. Williams in which 
tlie reflecting plates of fused silica are moimted in 
oj'jtical contact. Ktimber of plates — 25 ; thickness 
of plates, mrii. The resolving power for Avave- 
lengtli 4000 A. is 913,000. There Avas also 'a Fabry- 
Perot etalon of variable -separation designed by Mr. 
P. Tw^uiian, for measuring AvaAm-lengths in the longer 
'wawe-length region of the spectrum in pterins of the 
red cadmium line or other standard lines, and for 
obseivatioii of the fine structure of spectrum lines 
toAAmrds the red end of the spectrum. A spectrogram 
froin 1850 A. to 3650 A., obtained on a perfectly flat 
pliotograpliic plate by means of an improved quartz 
lens systemi, designed by Mr. J. W. Perry, was also 
exliibited. The Research Laboratories of the General 
Electric Company (Mr. J. T. Randall and Mr. H. P. 
Rooksby) showed X-ray photogi'aphs and crystal 
models illustrating the structure of vitreous and 
amorphous solids. The passage of X-rays through 
glass gi\"es rise to broad diffraction rings or bands. 
Some recent results (Nature, Mar. 22, p. 458) indi- 
cate that these bands can usually be accounted for 
if it be assumed that the glass consists of very small 
crystallites. 

The Department of Mineralogy, British Museum 
(Natural History) (Dr. L. J. Spencer), showed speci- 
mens of zinc-blende from Tsumeb, South-West 
Africa, which exhibited tribolunrineseence to a marked 
degree, even AAdien under water; it also showed 
brilliant fluorescence when exposed to ultra-violet rays. 
The Research Department, Woolwich, illustrated a 
method for examining for flaws visually by means 
of X-rays, long cylinders, such as gun tubes or 
gas cylinders. A fluorescent screen is viewed at a 
distance and suspicious marks on the interior face of 
a long tube may be first identified by ordinary 
illumination and then the interposition of a screen. 
The same area may be irradiated, by X-rays and 
viewed on a fluorescent screen. 

The Solar Physics Observatory, Cambridge, and the 
Cambridge Instrument Company, exhibited a record- 
ing mi cz'ophotometer, designed for the study of 
spectrograms and photographs up to a size of 12 in. x 
10 in. Light from an incandescent lamp is concen- 
trated on to a minute area of the plate and the trans- 
mitted light falls on a slit over a photo-electric cell. 
The photo-electric current passes through a Koch 
resistance cell and the potential across this cell is 
measured by a Lindemami electrometer. The pointer 
of the latter is projected on to the camera (bromide 
jzaper 500 mm. long x 120 mm. wide), and its move- 
ments correspond to the density changes which are 
taking place in the plate as it is traversed. The plate 
is mounted on a carrier with three degrees of freedom, 
the whole carrier being moved by a motor-driven 
screw, which also rotates the drum of the camera, so 
that; the movement of the latter bears a definite 
relation to the movement of the plate. Two ratios 
are provided, 10 to 1 and 50 to 1. The part of the 
plate under examination can be viewed in a separate 
microscope while the record is proceeding. Absorp- 
tion wedges are provided, so that calibration lines can 
be made on the record or the density of any line 
measured by a null method. Tracings were shown 
which give (a) an analysis of the shape of the absorp- 
tion lines of sodium (D lines) in the solar spectrum ; 
(b) an analysis of the shape of the absorption lines of 
hydrogen (Balmer lines) in stellar spectra ; (c) dis- 
tribution of illumination in the nebula N.G.C. 3115, 
this being applied to form a contour map of brightness 
in the nebula. ^ The National Physical Laboratory had 
several exhibits. The Physics Department showed a 
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multiple thermoelement type hygrometer devised for 
use on ships carrying refrigerated cargoes. The 
thermojunetions are housed in a metal casing attached 
to the end of a hose pipe and this is lowered down a 
thermometer tube. A stream of air is drawn past 
the junctions by a suction fan attached to the other 
end of the pipe. The Metrology Department showed 
apparatus for friction and wear tests on pivots and 
jewels. The pivot is mounted in a vertical spindle, 
and supports a disc by means of a jewel mounted at the 
centre of the disc. The disc can be maintained 
stationaiy by means of a magnet lying on the upper 
surface of the disc whilst the pivot rotates. The 
apparatus has eight spindles, so that eight tests can be 
carried out simultaneously. Wear of the pivot and 
jewel surfaces occurs as the pivot rotates, and this 
increases the torque due to friction betAveen the pivot 
and jewel . The apparatus can also be used to measure 
this torque at any time during the progress of a wear 
test. The Wireless Division illustrated work which 
has been carried out for the Radio Research Board of 
the Department of Scientific and Industrial Research. 
A demonstration w^as given by the projection of a spot 
of light on a screen of the frequency analysis of a 
modulated continuous oscillation. The method of 
taking aural observations of bearings on the Orfordness 
rotating wireless beacon was demonsti’ated with the 
aid of a special stop-watch. The beacon signals can 
also be recorded automatically on a drum rotated 
synchronously with the beacon . A 1 -kilowatt two - 
valve transmitter suitable for generating oscillations 
on wave-lengths between ,4 and 10 metres was 
shown, and also a simple portable two -valve receiver 
suitable for reception work on the same range of Avave- 
lengths. The Building Research Station (Mr. A. F.' 
Dufton) exhibited a microvolt -hour meter for the in- 
vestigation of the flow of heat at a window, into or 
out of a room (Nature, April 26, p. 635). 

Sir Robert Hadfield exhibited numerous specimens 
illustrating special properties and applications of 
ferrous alloys. An electric furnace was shown in 
operation with heating elements of the new heat 

resisting alloy. This alloy has the high electrical 
resistance of 134 microhms per c.c. at 20° C., AAnth a 
low and uniform temperature coefficient of 0-000075 
per ° C. ; this combined with remarkable resistance to 
heat scaling. By its means furnaces of the resistance 
type can be maintained continuously at temperatures 
as high as 1 200° C. Specimens AA^ere shown illustrating 
I the difference in the effect of mechanical deformation 
on (a) manganese steel ; (b) steel containing high 
percentages of nickel and chromium. Both in their 
ordinary conditions are non-magnetic ; while, however, 
the non-magnetic property of the former is unaffected 
by cold work, the latter is rendered fairly strongly 
magnetic. Another exhibit was a specimen excavated 
from the base of the Khan Baba Column, in the Bhilsa 
district of Gwalior State, India, dating about 30 b.c., 
certain portions of which contain no less than 0-70 
per cent of carbon. Upon heating to 830° C. 
and quenching in water, the high carbon part ac- 
quired a glass -scratching hardness, the Brineli hard- 
ness figure being 652, showing that no time efiect 
wipes out this remarkable quality of hardening by 
quenching. 

Mr. L. S. B. Leakey demonstrated the Leakey- 
Harper draAving machine, originally designed to 
facilitate the detailed draAving of human skulls. The 
machine is suitable for draAving any objects of AAdiieh 
an accurate dimving is required, such as fossils, 
pottery, palaeolithic instruments, etc. Among other 
gmat adv’antages is the fact that draAvings of several 
different views can be made AAdthout touching the 
object. 
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Early Copper and Bronze in South Africa. 

rpWO papers dealing with the primitive working of 

copper in South Africa, 'which were presented to 
Section H at the South Africa meeting of the British 
Association, are printed in full in vol. 26 of the South 
African Journal of Science. The late Dr. P. A. Wagner 
and Mr. Hugh S, Gordon deal with material obtained 
from ancient smelters on the farm Blauwbank, No. 435, 
in the Waterberg district of the Transvaal, from which 
it was deduced that the ancient metallurgists had de- 
liberately set out to make bronze. Further, as the 
original ingot found on the site some years ago and the 
prills of bronze here dealt with contain nickel and 
arsenic in notable amoxmts, it has been suggested that 
investigation might throw light on the date of these 
workings in view of the fact that ancient bronze 
from Egypt and Mesopotamia contains nickel, and 
yet no very ancient site is Icnown which could have 
produced the ore required to make a nickehferous 
bronze. 

Further investigations have established the exist- 
ence at Blauwbank of no fewer than forty smelting 
sites, two different types of furnaces, and at least four 
different types of slag, proving that tin, iron, copper, 
and bronze were smelted there. Chemical analysis 
of eleven of the supposed bronze prills and brods 
prove that some of them are of fairly pure copper, 
others of arsenical copper and copper spice, while 
only two contain enough tin to bring them within the 
definition of true bronze, and these are so rich in 
arsenic that the application of the term is scarcely 
warranted. Nearly all contain some percentage of 
nickel. The analysis of a bronze bangle from Zim- 
babwe also contains nickel. As other bronzes from 
Zimbabwe and a piece of bronze from R-ooiberg, found 
by Dr. Frobenius, also contain nickel, it is possible that 
f urther investigations may show a connexion between 
Blauwbank and Rhodesia, especially as no ancient 
tin- workings are known in Southern Rhodesia. 

On the other hand, Mr. G. H. Stanley in a paper 
on “ Primitive Metallurgy in South Africa ”, while 
admitting that the specimens he has examined point 
to a deliberate admixture of tin and copper, holds 
that the copper ingots are of recent native origin. 
The specimens from Zimbabwe which were examined 
were in part from the Rhodesia Museum, Bulawayo, 
in part specimens submitted by Miss Caton -Thompson 
from her excavations at Zimbabwe and other ruins of 
Rhodesia. The museum specimens from Zimbabwe 
itself were typical tin bronzes approximating so closely 
to the 90:10 ratio that in all probability they were 
made by melting together previously smelted copper 
and tin. No nickel was found in any, though there 
were traces of cobalt. The metal was of excellent 
quality and obviously produced by skilled smelters 
from very fine ores. Of the specimens from other 
sites, a slug from Renders Ruin was almost pure 
copper, while a bangle from Niekerk Ruins, Inyanga, 
contained less tin and more arsenic than the rest. 
A spear -head from Dhlo-Dhlo was of intermediate 
position, but with neither nickel nor cobalt in detect- 
able quantities. 

Miss Caton-Thompson’s specimens — small objects, 
bangles and the like— exhibited a peculiar blue-green 
patina which suggested enamel. It was, however, 
easily removable by dilute hydrochloric acid, leaving 
a very roughly corroded surface. A bangle gave the 
analysis copper 87*43, tin 12*3, iron 0*08, nickel nil, 
cobalt faint trace. A spherical pellet 1*4 cm. in 
diameter showed copper 98*87, tin 0*8, bismuth 0*01, 
nickel nil, cobalt nil. Other bangles gave an analysis 
of copper 89*57, tin 10*5, and a piece of thin bronze 
plating gave approximately the same. 
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Excepting a brass, the only, specimen to show a 
notable content of nickel was a specimen from 
Chiw^ona, an irregular flattened lump of metal weighing 
about 110 gm., evidently a smelting product. The 
analysis was copper 96*3* arsenic 1*78, tin trace, iron 
0*42, nickel 1*2, cobalt slight trace. 

^ ■ Mr. Stanley maintains that the presenc© of nickel 
is exceptional rather than characteristic. Nickel 
is quite a common accompaniment of copper in 
ores of the latter, but unless its presence is com- 
mercially important, it is not usually determined or 
reported. The analyses of ancient copper objects from 
Sumeria published by Prof. Desch show only four with 
nickel exceeding 0*25 per cent, the richest being 3*3. 
Copper and bronze objects of ancient Egyptian and 
Babylonian origin seldom show the presence of nickel 
beyond what might be considered an ordinary im- 
purity. In regard to the possibility of South Africa 
having been the source of ancient bronzes showing 
traces of nickel, he holds that such ores might have 
been obtained from a number of other centres, such as 
the Caucasus or Asia Minor, where a number of 
ancient workings are known, and others are probably 
still undiscovered. 


University and Educational Intelligence. 

Cambridge.- — The Ministry of Agriculture and 
Fisheries has offered to make a grant not exceeding 
£8500 in aid of the provision of additional laboratory 
accommodation at the field station of the Department 
of Animal Pathology in the University. 

The Appointments Committee of the Faculty of 
Economics and Politics has appointed E. A. G. 
Robinson, of Corpus Christi College, to be University 
lecturer in the faculty. 

The Council of the Senate has recommended the 
establishment of a temporary professorship of colloidal 
physics for three years, and that the professorship be 
held in the first instance by Dr. E. K. Rideal, of 
Trinity Hall. 

It is proposed to confer the honorary degree of 
doctor of science on Prof. A. Einstein, Prof. M. Planck, 
and Sir J ohn Rose Bradford. 

At a special congregation of the Senate on May 17, 
the Right Hon. Stanley Baldwin was elected Chan- 
cellor of the University in succession to Lord Balfour, 
who died on Mar, 19. 

Leeds. — The Corbet- Woodall scholarship in gas 
engineering, value £60 a year, and tenable for three 
and possMy four years, is being offered for com- 
petition. Applications must reach the Clerk to the 
Senate, the University, Leeds, by June 2. 

London. — Presentation Day at the University was 
on May 14, the ceremony taking place in the Albert 
Hall. The nevr Chancellor, Lord Beauchamp, who 
presided for the first time, referred in his charge to 
the new graduates to the re-constitution of the Uni- 
versity under the Act of 1926. In the course of next 
year, he said, it might be expected that the foundation 
stone would be laid of the buildings on the Bloomsbury 
site, into which the University would enter in its 
centenary year (1936). Another important develop- 
ment to which the Chancellor specially referred was 
the provision of a hall of residence for students. The 
new Principal, Dr. E. Deller, in his Report, also referred 
to the re-constitution. “ There are still some matters 
outstanding — the revision and (it is hoped) the sim- 
plification of our regulations, and the delegation of 
powers are examples — but satisfactory progress is 
being made.” The total number of candidates for 
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all {?xaiai!iatio]is, tiie Report stated, was 36,633 as 
atrainsi 1 1.937 in i9l3and 34,941 last year. Thecandi- 
<iatf-s for iiiNt flo.<:rrees M'ere 3436 and for higher degrees 
“>10. Of the 3436 candidates for first degrees, 2458 
were ii denial and 1488 external students. There are 
now 1 6,200 internal students. Kothing of outstanding 
scieriidic interest is included in the Report, but among 
recent developmonts reference is made to the estab- 
lislnnent of tlie University Observatory at Mill Hill 
Park and to the institution of a chair of social biology 
at tlie London School of Economics. 

Manchester.- — Notice is given of the offei’ of a 
Grisedale research scholarship in either botany or 
zoology, the value of which is £200. Applications 
should reach the Registrar of the University by June 2 
: at the latest. 


Sib Wattbr Bitchanan-Ridbell, principal of Hert- 
ford College, Oxford, has been appointed by the Lords 
Commissioners of the Treasury to be chairman of the 
University Grants Committee in succession to the late 
Sir William McCormiek. 

An examination of candidates for the associateship 
of the Institute of Physics will be held in September 
next. Applications for entry for the examination 
must be received by the Secretary of the Insti- 
tute, 1 Lowtiier Gardens, S.W.7, not later than 
July 31. 

A FELLOWSHIP of th© annual value of £300, and 
tenable for two years, is being offered by the Com- 
pany of Armourers and Brasiers, for research in 
aeronautics. Applications, upon a form obtainable 
from the Clerk, Armourers’ Hall, 81 Coleman Street, 
E.C.2, must foe sent in by, at latest, May 30. 

The Empire Cotton-growing Corporation is offering 
a number of (a) specialist studentships, and (6) agri- 
cultural studentships, particulars as to the tenure and 
value of which may be obtained from the Secretary 
of the Corporation, Millbank House, 2 Wood Street, 
S.W.l. The Specialist Studentships are intended to 
enable graduates who believe that they have a lean- 
ing towards research to ©quip themselves for posts in 
which work of that type is required. The Agricultural 
Studentships are intended to enable men to receive 
specialised mstruetion to ©quip them for agricultural 
posts in cotton-growing countries, whether in Govern- 
ment Agricultural Departments, with commercial 
cotton-growing companies, or under the Corporation. 
Completed forms of application must reach the Cor- 
poration by June 4. 

The Council of the Institution of Electrical Engineers 
has established the following scholarships, the first 
awards of which will be made this, year : Duddell 
Scholarship (annual value £150, tenable for 3 years). 
Each candidate must be nominated (not later than 
June 15) by a corporate member of the Institution. 
The award is open to British subjects less than nineteen 
years of age on July 1, who have passed the matricula- 
tion examination of a British university or an examina- 
tion exempting from matriculation : Ferranti Scholar- 
ship (annual value £250, tenable for 2 years). Each 
candidate must be nominated (not later than Aug. 15) 
by the professor or teacher under whom he is working 
or has worked. The award is open to British subjects 
less than twenty-six years of age on July 1 who are 
students or graduates of the Institution of not less 
than two years’ standing. Particulars can be obtained 
from the Secretary of the Institution, Savoy Place, 
London, W.C, 2. 

Nb, 3160, VoL. 125] y' V 


Historic Natural Events. 

May 25, 1269. Prolonged Winter. — Th© winter of 
1268-69 was very rigorous in Great Britain, northern 
Europe, and Germany. In Alsace it was prolonged 
until May 25, Holinshed (1578) records that an ex- 
ceeding great frost began at St. Andrew’s tide (Nov. 
30) and continued till near Candlemas. The Thames, 
from the bridge upwards, was so hard frozen that men 
and beasts passed over. Ships could not enter the 
Thames, so merchandise was brought to London from 
Sandwich and other places by land.” The Baltic was 
frozen between Gothland and th© Swedish coast. 

May 25, 1686. Hailstorm at Ryssel (Lille). — Hail- 
stones fell at Lille weighing from on© quarter to on© 
pound or more on May 25, 1686. One had dark brown 
matter in the middle, which when thrown into th© fir© 
gave a loud report. The others were transparent and 
melted immediately. The storm passed over the citadel 
and town, and not a pane of glass was left on the wind- 
ward side. Trees were broken and beaten down, and 
! partridges and hares were killed in abundance. 

’ May 26, 1916. Eruptive Solar Prominence.— A 
remarkable eruptive prominence, reaching the un- 
precedented height of 18^ (about 500,000 miles) above 
the sun’s limb, was photographed in India with the 
spectroheliographs at Kodaikanal and Srinagar. 
Between 8^ 6”^ and 9^^ 9”^ (Indian Standard Time) the 
prominence rose with increasing velocity from a 
height of 130" to 15'. At 9^^ 9°^ th© bulk of th© 
prominence had suddenly disappeared, leaving a 
group of bright points at a height of 13' to 17' ; at 
gh 22^ or about after the first photograph, this 
small group of points was faintly visible 16' to 18|' 
above th© sun’s limb. The general movement of 
ascent of the prominence ranged from 80 km. /sec. to 
290 km. /sec., whilst the greatest velocity of move- 
ments of points within it was 450 km. /see. It may 
be remarked that this great eruption occurred outside 
the sunspot zones. 

May 28, 1856. Rhone Floods. — Serious flooding 
existed in the upper Rhone and especially the Saone 
on May 1 1-20, and the waters had scarcely begun to 
fail before another flood set in on May 24-26. On the 
evening of May 28 a general heavy fall of rain began 
and continued for nearly forty-eight hours ; at several 
places totals of more than 4 inches in twenty-four 
hours were recorded. The floods of the Drac, the 
lower Isere, the upper Danube, and the Rhone at 
Lyons, exceeded all records, and persisted for thirty- 
six hours. The level rose 30 feet above normai at 
Beaucaire, all the dykes were broken, many bridges 
were carried away, and the low-lying parts of Lyons 
on the left bank were partly destroyed. An enormous 
area was flooded between Tarascon and the sea, and 
all the crops were ruined. 

May 29, 1613. Cloudburst. — ^An enormous ' cloud- 
burst ’ occurred in Thuringen, lasting eleven hours, 
and was followed by unparalleled floods, remembered 
for a century under the name of the Thuringian 
Deluge ”. At the same time there were great floods in 
Saxony, Bohemia, and Austria. 

May 29, 1919. Great Eclipse Prominence. — A 
great arched prominence, nearly 300,000 miles in 
length and more than 100,000 miles in height, was a 
conspicuous naked- eye object within the corona 
during the total solar eclipse of May 28-29 — the 
occasion when th© displacement of a" ray of light 
caused by the gravitational field of the svin (as ]Sre- 
dicted by Einstein) was first measured. This 
prominence, as shown by spectroheliograms taken at 
Cambridge, Kodaikanal, and Yerkes, had been in 
existence since Mar, 22, and at the time of the ecipse 
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it was coming into view around the sun’s east limb. 
Shortly after the eclipse had been observed in South 
America (about 2^ G.M.T.) the prominence, hitherto 
of a stable character, became eruptive, and by 
G.M.T. had risen to a height of more than 450,000 
miles, after which it suddenlj^ dissipated. The two 
columns from which it arose in. latitudes 37° and 
41° S. were seen at each return to the sun’s limbs 
for two months after the eclipse. 

May 29, 1920. Louth Floods. — A thmiderstorm of 
unusual severity broke over Lincolnshire during the 
afternoon, accompanied by exceptionally heavy rain 
over the Wold country to the west and south-west of 
Louth. At Elkington Hall, 3 miles west of Louth, 
4*69 in. was measured, of which 4-59 in. fell in three 
hours, and at Hallington two miles to the south- 
ward it is estimated that 6 inches fell in three hours. 
The river Lud rose 16 feet in fifteen minutes and a 
deep torrent 200 yards wide swept through the town. 
The damage done in Louth alone was estimated at 
£100,000, wdiile the flood came as a complete surprise 
to most of the inhabitants, who were sheltering indoors, 
and 22 persons were drowned. The flood was probably 
accentuated by the blocking of the valley by debris at 
a bridge just above Louth. 

May 29, 1928. Shower of Fish. — Dozens of tiny red 
fish wmre found on the roof of a bungalow at Drum- 
hirk, near Comber, Ireland, and on the ground in the 
vicinity. Just before the discovery of the fish there 
had been an exceptionally violent thunderstorm with 
heavy rain. There is no river in the neighbourhood, 
the nearest sheet of water being Strangford Lough, 

2 miles distant, and it was believed that the fish had 
been lifted from the sea by a waterspout. 

May 31, 1911. Thunderstorm at Epsom on Derby 
Day. — The severest thunderstorm and heaviest rain- 
fall since records started in 1905 occurred between 
5 p.M. and 8 P.M. at Epsom on May 31, 1911. The day 
had been humid and close, with a thxmder haze gather- 
ing about 3 P.M. Thunder was heard and at 5 p.m. 
three distant storm centres became apparent north and 
north-east, north-west, and south to south-west. Two 
cloud currents were visible at 5 p.m., an upper one 
from south-west, and a lower one from north-east. 
Fork lightning and thunder were practically continu- 
ous. The thunder was in sharp decisive cracks, and 
the lightning of dazzling intensity. At 5.30 p.m. the 
north and south centres coalesced, and rain com- 
menced falling in a torrent at 5.20 and continued until 
6.0, 2*44 in. falling in fifty minutes. The thunder 
ceased at 7.59 p.m. but the lightning remained visible 
until 9.30 P.M. Seventeen people and four horses were 
killed, and three hayricks fired by lightning. 


Societies and Academies. 

London. 

Royal Society, May 15. — M. L. E. Oliphant and P. B. 
Moon : The liberation of electrons from metal surfaces 
by positive ions. When helium ions strike a metal 
surface they liberate electrons, the number depending 
upon the metal and the condition of its surface. 
Velocity distribution of electrons, liberated from a 
clean surface of molybdenum by positive ions of 
helium, shows a sharp cut-off at a lower limit of 2*3 
volts, and a sharply defined upper limit at 20 *2 volts. 
Maxima were observed in experimental curves at 2, 5, 
6-8, 17*0, and 20 *0 volts. The results can be explained 
cpiantitatively on the basis of modern theories of the 
metallic state, — O. W. Richardson and U. Andrewes : 
A comparative study of the excitation of soft X-rays 
from single crystal surfaces and from polycrystalline 
surfaces of graphite and aluminium. The curves 
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obtained by plotting the photoelectric yield of the sc 
X-rays per unit thermionic current against the excitt 
primary voltage show discontinuous rates of increa 
at certain voltages which coincide with those wdii^ 
give similar discontinuities with the poly cry stallh 
specimens. They are, however, fewer in number ai 
tend to run in groups. The voltages at which tl 
discontinuities occur appear to have a numeric 
structure resembling that which connects the nr 
frequencies of band systems. The crystal curves a] 
steeper at moderate voltages and flatter at hig 
voltages than the poly crystalline cuives. — O. V 
Richardson and S. Ramachandra Rao : (1) The excih 
tion of soft X-rays from some polycrystalline met{ 
surfaces. Measurements have been made of larg 
numbers of soft X-ray critical potentials for cobaii 
nickel, timgsten and pure and also impure coppei 
Variation of photoelectric yield wdth magnitude c 
thermionic current and with inclination of anticathod 
is examined. Many of the inflections only appea 
after the targets have been heated to a high tempera 
ture. — (2) The excitation of soft X-rays from a singl 
crystal face of nickel. The soft X-ray critical poten 
tials for the 100 face are less numerous than for polj^ 
crystalline nickel. The total yield is also lower at higi 
and higher at low voltages with the crystal specimen 
— S. Ramachandra Rao : (1) Total secondary electroi 
emission from poly crystalline nickel. Applied poten 
tials from 1 to 550 volts were used. Several peaks ar( 
obtained below 30 volts and a large number of infleo 
tions above 30 volts. The effect of bombarding ir 
hydrogen is also studied. — (2) Total secondary electrox 
emission from a single crystal face of nickel. Th< 
potentials at which inflections appeared agree verj 
well with the soft X-ray discontinuities from the samf 
crystal face obtained by Richardson and Rao. Th<: 
bearing on soft X-ray discontinuities is discussed.— 
0. W, Richardson : The emission of secondary electrons 
and the excitation of soft X-rays. The first act seems 
to be the excitation of a structure electron by the 
primary which is returned as part of the high energy 
group of secondaries. The low energy group and the 
X-rays result from the return of the excited structure 
electrons to the ground state. The agreement of the 
soft X-ray with the secondary electron breaks is 
accounted for, since both are excitation potentials of 
the structure electrons. The hypothesis gives a 
natural explanation of the band-like structure of the 
discontinuities already found empirically for C and Al 
and here extended to Ni. — W. A. Bone, L. Horton, and 
S. H. Ward : Researches on the chemistry of coal (6)1 
The main coal -substance can be readily oxidised by 
means of alkaline permanganate to carbonic anhy^ 
dride, acetic, oxalic, and benzene carboxylic acids ; 
about one-third of the carbon of the coal substance 
appeared in Cg-rings of benzenoid acids. Under 
‘ optimum conditions ’ the character and proportions 
of the various oxidation products do not vary much 
with the maturity and geological age of the coal, and 
colloidal ‘ humic acids ’ are formed as interniediate 
oxidation products. The constituents of bituminous 
coals mainly responsible for their ‘ coking propensities’ 
are benzenoid in character, and in all probability 
during the ‘ maturing process ’ they developed from 
phenols and phenolic esters, found in immature brown 
coals. On carbonising coals at various temperatures 
up to 1000° C. their proportionate ‘benzenoid’ 
structure first increases, attaining a maximum at 
about 500° - 600° C., but afterwards diminishes^ 
although a completely ‘ carbonised ’ coke still retains 
some of it.— L. Rosenliead : The spread of vorticity in 
the wake behind a cylinder. The trail of vortices in 
the wake behind a cylinder is taken to be a sym- 
metrical double row of rectilinear vortices of circulai 


802 


NATURE 


[May 24, 1930 


section. The stability of such a system to three- 
dimensional disturbances is, investigated. There is 
also a discussion of the stability of an isolated recti- 
linear vortex of circular section to three-dimensional 
disturbances.— -L. J, Freeman ; The spectra of trebly- 
ionrsed oxygen (O IV) and trebly -ionised nitrogen 
(N IV). About .50 lines in the spectrum of trebly- 
ioiiised oxygen (0 IV) have been newly elassified. iVll 
the doublet and quartet terms of principal quantum 
iiurnber 3 have been identified. In the spectrum of 
trebly -ionised nitrogen (N IV), combinations of the 
Sp term with Zs and Zd have been observed. 
Provisional classifications have been given for four 
other lines. — G. Temple : (1) The group properties of 
Dirac’s matrices. An account of the group properties 
of a set of operators (Aj, Ao, Ag, A 4 ), with operand 
particularly with reference to a generalised form of 
, Dirac’s wave equation 
4 

4 - {2Timcln)i^ = 0 , 
n 

in which the A’s are not restricted to be matrices. 
(2) The operational w^ave equation and the energy 
levels of the hydrogen atom. Dirac’s methods can be 
modified and generalised to suit an extension of his 
linear wave equation based on the preceding paper, 
which is applied to the problem of the undisturbed 
hydrogen atom. It proves possible to obtain the 
energy levels, quantum numbers, and wave functions. 
— J. Hargreaves : The effect of nuclear spin on the 
optical spectra. (3) The interaction energy of the 
nuclear and electron magnets is calculated for the 
eases of nuclear spins of J, 1, I J, and 4-J quanta. A 
description is also given of the hyperfine structure of 
the Zeeman effect, and it is found that the ‘ cosine ’ 
law holds. The results agree very well with observa- 
tions for bismuth. 

Geological Society, April 30. — Emily Dix and 
A. E. Trueman : Some non -marine lamellibranchs from 
the upper part of the coal measures. The higher part 
of the Pulchra Zone and in the PhilUpsi and Tenuis 
Zones are discussed. Nearly all the shells fomid in 
these higher measures are members of the genus 
Anthracom/ya, and most of them are related to the 
group of A. pMUipsi ; but there is evidence that 
another group, represented by shells which resemble 
A. lanceolata Hind, occurs more rarely at widely 
separated horizons. The sequences determined in 
many British coalfields are remarkably similar, and 
reasons are advanced for the view that at certain 
periods in the late Carboniferous Period there was 
considerable uniformity in the conditions over large 
parts of Britain. There are also great similarities in 
the sequence in the upper part of the Westphalian of 
the Continent.— Emily Dix: The flora of the upper 
portion of the Coal Measures of North Staffordshire. 
The paper deals with the distribution of fossil plants 
in the U^pper Coal Measures, and in the upper part of 
the Middle Coal Measures of North Staffordshire above 
the horizon of the Ash Coal , Few plants have hitherto 
been recorded from the measures for some distance 
below the Bassey Min© Ironstone, and the chief 
purpose of this paper is to give an account of these 
measures with the view of determining the horizon 
which marks the entrance of the Staffordian flora in 
North Staffordshire . For some hundreds of feet below 
the Bassey Mine Ironstone the measures yield a flora 
in which Hadstockian and Yorkian species are mingled, 
and therefore it is concluded that the base of the 
Staffordian should be drawn below the Chalky Min© 
Ironstone, about 40Q feet below the Bassey Min© 
Ironstone. This conclusion is of importance in the 
copelation of such areas as South Wales, Stafford- 
shire, and Somerset by means of fossil plants. 
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Society of Public Analysts, May 7. — L. H. Lampitt, 
E. B. Hughes, and H. S. Rooke : The diastatic activity 
of honey. Honey diastase behaves in a similar way 
to other enzymes under varying conditions of tem- 
perature and pH, the optimum pH for both the 
dextrinogen-amylase and the saceharagen -amylase 
being about 5-3. — A. R. Powell and W. R. Schoeller : 
A new^ method for the separation of titanium from 
zirconium and hafnium. The method is based on the 
precipitation of the titaiiia by tannin from a neutral- 
ised oxalate solution half -saturated with ammonium 
chloride : a repetition of the procedure results in the 
quantitative precipitation of the titania with only 
traces of zirconia, if any. — E. R. Bolton and K. A. 
Williams : The composition and polymerisation of 
Chinese wood (tung). oil. The authors confirm the 
value of Toms’s method of determining the eteo- 
stearic acid in tung oil by the difference between the 
iodine value obtained by the bromine vapour and that 
obtained by the action of Wijs solution mitil four of 
the six bonds are saturated. The elseostearic acid 
glyceride corresponded with the amount of polymeris- 
able matter separated by the authors’ method of 
extraction, and for the oils examined ranged from 
70 to 74 per cent. — D. R. Wood : The examination of 
milk for tubercle bacilli. A survey is given of the 
experience and results obtained in the examination 
of 1000 herds in the County of Somerset during the 
last four years. Present methods are inadequate for 
the elimination of tuberculous milk. 

Dublik. 

Royal Dublin Society, April 29. — Reilly, R. Wolter, 
and P. P. Donovan : Study of the polysaccharides (3). 
Acetamide as a polysaccharide solvent. — H. J. 
Poole : A new form of recording galvanometer. A 
transparent scale about 4 cm. long at a distance of 
about 10 cm. is employed instead of the usual 50 cm. 
scale at 100 cm. distance. A small lamp 'with a con- 
densing lens behind the scale illuminates the latter 
imiformly. After reflection in the galvanometer 
mirror, which is preferably plane, an image of a short 
portion of the scale is formed on a film of a Baby 
Path© kinematograph camera at a convenient dis- 
tance — say 20 cm. — by means of a good lens. A 
I fine wire almost in contact with the film casts a 
shadow the reading of which on the seal© measures the 
galvanometer deflection, A mechanical device which 
causes on© exposure per minute (or at any other con- 
venient interval) enables a permanent record to b© 
obtained. The method is cheaper than the more 
usual revolving drum apparatus as it employs stan- 
dard commercial articles. The camera may be re- 
placed by an eyepiece with cross wires for direct 
observation. The method is then "well adapted for 
observing the deflections of sensitive portable gal- 
vanometers for outdoor work. In this case the lamp 
and condensing lens may generally be omitted and 
the seal© illuminated by daylight. 

Paris. 

Academy of Sciences, April 7. — Ernest Esclangon : 
The new celestial body discovered at the Lowell 
Observatory. Data worked out from photographs 
taken at the Paris Observatory between Mar. 26 and 
April 4.— H. Deslandres : A new cause which inter- 
venes in increasing or modifying the intensity of 
lines and bands in the spectra of atoms and molecules. 
—Marcel Brillouin : Dynamical tides with continents. 
The law of any depth. Attraction of the ring. — 
Charles Richet and Michel Faguet : The action of 
irradiated sea water, on lactic fermentation. After 
ten minutes irradiation, there is an acceleration of the 
fermentation as measured by the acidity produced : 
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after thirty minutes irradiation there is an inversion, 
no acceleration being produced. — C. Gutton : The 
properties of ionised gases in electromagnetic fields 
of high frequency. The observations described con- 
firm the explanation given by H. Gutton of the 
results of his researches. It is suggested that the 
formula of Eccles and the theories based on it require 
modification. — E. Mathias : The conception of Stephen 
Gray on the identity of lightning and the sparks of 
electric machines. In one respect the view of Stephen 
Gray is imperfect ; lightning transports only positive 
electricity, whereas the induction spark is formed of 
two discharges in opposite directions. — L. Leger ; 
Sphmrospora pernicialis, a new Myxosporidium 
pathogenic to the tench. — J. Dieudonne : The roots 
of algebraic equations. — L, Escande ; The excess press- 
ure caused by the stopping of a motor pump group 
in a water main. — F. Baldet : The calculation of the 
photometric diameter of the celestial body of the 
Lowell Observatory (see Nature, May 3, p, 672). 
—Jean Jacques Trillat : Kesearches on the internal 
and superficial structure of organic liquids with long 
chains. The results of an X-ray study, with special 
precautions against the errors due to the presence of 
a halo arising from the filtration of the continuous 
background. In several cases, the superficial struc- 
ture of liquids differs from the internal structure, as a 
result of a statistical orientation of the molecules. 
The results of McBain and of Hardy are confirmed. — 
H. Mutel : The measurement of the effective inten- 
sity of high frequency currents. Experiments with a 
differential ammeter consisting of two glass tubes 
arranged as arms of a differential air thermometer, 
with a fine platinum wire in the axis of each. One 
carries the high frecjuency current and is balanced by 
a direct current. Even after correction for the skin 
effect for very high frequencies, there is an error due 
to the heating of the heat insulation material by the 
high frequency electromagnetic field. — ^J. Urbanek : 
The diffusion of light by polished surfaces. A de- 
scription of a photographic method serving to charac- 
terise the perfection of polishing of a vitreous surface. 
— C. Marie and Gerard : The electrolytic deposit of 
copper in the presence of amino acids. Copper de- 
posited electrolytieally from a solution of copper 
sulphate containing glycocoll, contains both copper 
sulphate and the amino acid. Leucine behaves 
similarly.— Guy Emschwiller ; The photolysis of the 
organic iodides : the infiuence of temperature. The 
temperature coefficient of the photolysis varies with 
the nature of the radiation. The phenomena are 
complicated and experimental verification of the 
theories suggested to explain the existence of a tem- 
perature coefficient of photochemical reactions is 
difficult.- — Augustin Boutaric and Mile. Genevieve 
Perreau : The flocculation produced by the mixture 
of two colloidal solutions of the same nature but the 
granules of which have opposite electric signs, — 
F. Bourion and Mile. 0. Hun : The determination, by 
the boiling-point method, of the molecular equilibria 
of pyrocateehol in solutions of potassium and sodium 
chloride . — ], Golse : The action of silver nitrate on 
solutions of potassium mercuric iodide.— A. Travers 
and Avenet : The estimation of phenols in coke oven 
effluents. — Albert Kirrmann and Jean Grard : An 
abnormal reaction of the dihalogen propylenes. 1,3: 
dibroinopropylene, in a previous communication, 
has been shown to react in an anomalous manner with 
organo -magnesium compounds : the 3, 3 : dichloro- 
propylene is now found to behave similarly.— Roger 
Dolique : The normal n- buty lb enzyl and dibenzyl- 
ethyl alcohols, the isomers methyl -n-butylbenzyl and 
ethyldibenzylearbinols.— Mile. M, Cabanac : The 
catalytic decomposition of some acetals of the fatty 
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series by metallic oxides. Diethylacetal, at 400° 
in the presence of thoria, gives the unsaturated eth 
CH 2 = CH . O . C 2 H 5 (13 per cent) together wb 
aldehyde, alcohol, and a gaseous mixture of ethylen 
hydrogen, carbon monoxide, carbon dioxide, ar 
methane. — Albert Nodon : The : effects of ionisatic 
by solar action.— H. CoHn and E, Gueguen : T1 
seasonal variations of the proportion of sugar in tl 
Floridese. — H. Belval : The transformations of tl: 
glucides in the banana : the formation of starch i 
the fruits. — Mile. Germaine Py : The evolution of th 
cytoplasmic constituents during the formation c 
pollen grains and of th© nutrient layer in Seneci 
vulgaris. — F. Maignon and Ch. Grandclaude : Th 
hardening action of intravenous injections of glycero! 
Sensitising effects of a single injection. — L. Lutz : Th 
soluble ferments secreted by th© Hymenomycete 
fungi. Hydrolysis of the hemicelluloses. — A, Paillot 
Bacterial parasitism and symbiosis in Aphis mali. 


Official Publications Received. 

British. 

Proceedings of the Royal Irish Academy. Vol. 39, Section B, Nos. 14 
15 : Azo Dyes derived from Diaeetoresorcinol, by Dr. Joseph Algar ari:* 
Mary Boylan ; The Action of Grignard Reagents on FhthalidG, by Di 
Joseph Algar and Albert V. Bdaegel. Pp. 343-857. (Dublin : Hodges 
Figgis and Co. ; London : Williams and Norgate, Ltd.) %d. 

The Indian Forest Records. Silvicultural Series, Vol. 15, Part 2 : i 
Glossary of Technical Terms for use in Indian Forestry. (Adopted fo; 
Official Use by the Silvicultural Conference, Dehra Dun, March 1929. 
Pp. iii-j- 50. ((Calcutta : Government of India Central Publication Branch. 

6 annas ; %d. 

The Himalayan Journal : Records of the Himalayan Club. Edited bj 
Kenneth Mason. Vol. 2, April. Pp. vi-f-206-M6 plates. (Calcutta 
Thacker, Spink and Co. ; London : W. Thacker and Co.) 5 rupees ; Ss. ^ 

Union of South Africa: Department of Agriculture. Science Bulletir 
No. 85 : Structure of the Cortex of Gra.ss Roots in the more Arid Regions 0 : 
South Africa. By Dr. M. Henrici. Pp. 12. M. Science Bulletin No. 87 : 
The Bacterial Wilt Disease of Peanuts (Arachis Hypogaea L.). By A. P. D, 
McClean. Pp. 144-7 plates. (Pretoria : Government Printing Office.) 

Union of South Africa. Report of the South African Mu.seum for the 
Year ended 31st December 1929. Pp. 16. (Pretoria: Government Prinb 
ing Office.) 

Rhodesia Museum, Bulawayo. Twenty-eighth Annual Report, 1929] 
Pp. 16. (Bulawayo.) 

Department of Scientific and Industrial Research : Forest Products 
Research. Project 1 : Progress Report 2. Tests of some Home-grown 
Timbers in their Green and Seasoned Conditions. By 0. J. Chaplin and 
F. M. Mooney. Pp. iv4-9. (London: H.M. Stationery Office.) Is. net. 

Air Ministry: Aeronautical Research Committee. Reports and Memor 
randa. No. 1248 (E. 32); Torsional Vibration of Crankshafts. A 
Description of the R. A.E. Mk. HI Torsiograph. By the Stafl' of the Engine 
Experimental Department, Royal Aircraft E.stablishment. (I.O.B. 690.) 
Pp. 5-f 6 plates. Is. net. No. 1252 (Ae. 402) : Flow through Pipe Orifices 
at Low Reynolds Numbers. By F. C. Johansen. (T. 2797.) Pp. 244-14 
plates. Is. 3(L net. (London : H.M. Stationery Office.) | 

Stonyhurst College Observatory. Results of Geophysical and Solar 
Observations, 1929; with Report and Notes of the Director, Rev. E. D. 
O’Connor. Pp. xx-f-oO. (Blackburn.) 

University Grants Committee. Report including Returns from Uni- 
versities and University Colleges in receipt of Treasury Grant, Academic 
Year 1928-29. Pp. 74. (London: H.M. Stationery Office.) 3s. 6d net. 

The Scottish Forestry Journal: being the Transactions of the Royal 
Scottish Arboricultural Society. Vol. 44, Part 1, March. Pp. xx4-434- 
264-50. (Edinburgh.) 7s. 

Foreign. 

Report on Norwegian Fishery and Marine Investigations, Vol. 3, No.: 
10 : The Propagation of our Common Fishes during the Cold Winter 1924 
Investigations on the Norwegian Skagerrack Coast. By Alf Darmevig. 
Pp. 133. (Bergen : A.S, John Griegs Boktrykkeri.) ; 

Instituts scientifiques de Buitenzorg : “ ’s Lands Plantentuin ”.i 

Treubia : reeueil de travaux zoologiques, hydrobiologiques et oceano-; 
graphiques. Vol. 11, Livraison 3, Fbvrier, Pp. 301-371 4- plates 6-11. 
(Buitenzorg; Arcbipel Drukkerij.) 2.50f. 

U.S. Department of ComnWce ; Coast and Geodetic Survey. Serial 
No. 457 : Magnetic Declination in Delaware, Maryland, Virginia, West 
Virginia, Kentucky and Tennessee. Pp. iii-fll2. (Washington, D.O. :: 
Government Printing Office.) 20 cents. 

Field Museum of Natural History. Anthropological Seriei?, Vol, 19, 
No. 1 : Melanesian Shell Money in Field Museum Collections. By Albert 
B. Lewis. (Publication 268.) Pp. 36-f25 plates. Zoological Series, 
Vol. 17, No. 5 : A Study of the Tooth-billed Red Tanager, Fimnga jlata.i 
By John T. Zimmer. (Publication 269.) Pp, 167-219. Botanical Series, 
Vol. 7, No. 1 : The Rubiaceae of Colombia. By Paul 0. Standley] 
(Publication 270.) Pp. 175. (Chicago.) 

Smithsonian Institution : United States National Museum. Contribu- 
tions from the United States National Herbarium. Vol. 24, Part 9 : The 
Grasses of Central America. By A. S. Hitchcock. Pp. v 4* 557-762 -fvii- 
xvi. (Washington, D.O, : Government Printing Office.) 35 cents. 
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Cor!i,«!l University Ai/riciiltural Experiment Station, Ithaca, New 
York, niillst.iii 400 Abancioned Earin Areas in New Y'ork. By LawTence 
M. Vaiij^diaii. Pp. 28.Y Bniletin 401 : Varietal Experiments with Soy- 
beans in Xtnv York. F»y IL G. Wig*nms. Pp. 19. Bulletin 493: Village 
Service Agencies, New York, 1920. By Bruce L. Melvin. Pp. 117. 
Bulletir! 49! : Sonify Facts concerning the Distribution of Fruits and 
Vegetables by Wholesalers and Jobbers in Large Terminal Markets. By 
M. V. Kasinussfu, Pp* Bulletin 495: Apple Varieties; Prices, 

YieMs and Acreages. By G. P. Bcoville and T. E. LaMont. Pp. 104. 
BuHet-in 40t> ; An Economic ISfciidy of Farm Electrification in New Y'ork ; 
with a Discussion of Bural Electrification in the Provinces of Quebec and 
Ontario, Canada. By R. F. Buckman. Pp. 65. Bulletin 497 : Pollina- 
tion anci otiicr Factors affecting the Set of Fruit, with special reference 
to the Apple. By L. H. MacDaniels and A. J. Heinicke. Pp. 47. 
Bulletin 49S : protecting Orchard Crops from Diseases and Insects. By 
C. K. Crosby, W. I). Mills and W, E. Blaiivelt. Pp, SO. Memoir 125 ; 
Iiiheritance and Linkage Relations of Virescent Seedlings in Maize. By 
L F. Phipp.s. Pp. O,'}." Memoir 126 : Eftect of Storage in finely divided 
Feeds upon the Stability of the D Vitamin of Cod-Liver Oil. By L. C. 
Norris. G, F. Ifeuser and H. S. Wilgiis. Pp. 15. (Ithaca, N.Y.) 

Vale Univcrsitv. Report of the'Director of Peabody Museum, 1028- 
1029. Pp. 24. (New Haven, Conn.) 


Catalogues. 

Catalogue of Botanical Work.s from the Library of a noted British 
BiJanist, recently deceased, containing many Continental, British, Irish 
and Scutch Floras and serial .Publications, also some Rare Herbals and 
Horticnltnral Works. (No. 12.) Pj). 16, (London : John H. Knowles.) 

Elixir Valilironi B.D.IL and Eli.xir Vaiibrom Compound B.D.H. Pp. 4. 
(London : The Briti.sh Itriig Houses, Ltd.) 

Scientilie Books and I'ublications of Learned Societie.s. (Catalogue 
348.) i»p. 74. (Cambridge : W'. Heifer and Sons, Ltd.) 


Diary of Societies. 

lfAY23. 

PevsiCAL Society (at Imperial College of Science and Technology), at 3 
and 5.15,— Discussion on Magiietism : — Sir Alfred Ewing: Ferro-Mag- 
natism and Hysteresis.— Dr. E, C. Stoner: Magnetism in the 20th 
Century. —Prof. H. S. .Allen : Magneti.sin and the Quantum Theory. — 
Prof. C. G. Darwin : The Polarisation of the Electron. — W. Sucksmitli : 
The Gyr'oiiiagnetic Effect and Paramagnetism. — F. G. Powell : On the 
Change in Size of a FeiTomagnetie at the Curie Point. — Prof. Peddie : 

Magnetisation and Temperature in Crystals. — Prof. W. Weiss and Dr. B. 
Ferrer : Sur raimentatioJi a .saturation des ferroeobalts et des nickel- 
cobalts et les moments atomiques des trois metaux. — Prof. W. Gerlach : 
Doer neue Zusammenhange von magnetischen u. elektrischen Er- 
scheinungen._— .Dr. P. Kapitza : Methods of Experimenting in Strong 
Magnetic Fields.— , Dr, W. L. Web.ster: On Magnetostriction and 
Change of Resistance in Single Crystals of Iron and Nickel.— Dr. L. 
r. Bates: Observations on the Specific HeaCs of Ferromagnetic 
Substances. 

Institute of Chemistby (Edinburgh and East of Scotland Section) 
(jointly with Bdinburgli and East of Scotland and Glasgow Sections of 
Society of Chemical Industry) (at Heriot-Watt College, Edinburgh), at 
6.— Prof. J. Kendall : Chemistry in Naval Warfare. 

Royal Society of Medicine (Epidemiology Section) (Annual General 
Meeting), at 8.— Dr. P. Stocks: Infee tiousnes.s and Immunity in Regard 
to Chickenpox, Whooping-Cough, Diphtheria, Scarlet Fever, and 
^ Measles. 

Royal Institution of Gkeat Britain, at 9. — R. S. Whipple : Some 
Scientific Instrument Makers of the 18th Century. 

SATURDAY, May 24. 

Linnean Society of London, at 5. — Anniversary Meeting. 

Institution OF Electrical Enoineees (Meter and Instrument Section) 
(at Leamington Spa). 

Institute of Chemistry (Edinburgh and East of Scotland Section) 
(jointly with Edinburgh and East of Scotland and Glasgow Sections of 
Society of Chemical Industry) (at Edinburgh) (continued from May 23). 

MCfN DAY, May 26. 

Royal Society, Edinburgh, at 4.30.— Prof. Niels Bohr : Philosophical 
Aspects of Atomic Theory. (Address, and Presentation of the James 
Scott Prize.) 

Victoria Institute (at Central Buildings, Westminster), at 4.30.— 1. 

Colien : The Jews under the Palestine Mandate. 

Royal Institute of Britlsii Architects, at 8.— C. L. Woolley: Recent 
Excavations at Ur. 

Society of Gl.vss Technology (Jointly wdth Deutsche Glastechnische 
Ge.scllschaft). (Mag 26 to June 3.) 

TUBSDA Y, May 27. 

Royal Society of Medicine (Medicine Section), at 5.— Annual General 
Sleeting, 

Institute of Physics (at Institution of Electrical Engineers), at 5.30.— . 
Dr. W. H. Eccles: The Influence of Physical Research on the Develop- 
ment of Wireless (Presidential Address). ' 

Quekett Microscopical Club (at 11 Chandos Street, WM), at 7.30.— 
Pond Life Exhibition. 

Royal Anthropological Institute, at 8.30.— W. P. Rowe; Art and 
Anthropology, 

WEDNESDAY, May 2S. 

Royal Society of Medicine (Comparative Medicine Section), at 5.— 
Annual General Meeting. 
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Royal Statistical Society (at Royal Society of Arts), at 5.15. 
Geological Society of London, at 5.80. 

Royal Society of Arts, at 8.— H. Barnard : The Father of English 
Pottery — Josiah Wedgwood, F.R.S., Potter, Inventor, and Man of 
Science. 

THURSDAY, M.Af 29. 

Royal Society, at 4.30.— Prof. R. Robinson: The Molecular Structure 
of Strychnine and Brucine (Bakerian Lecture). 

FRIDAY, May 30. 

Royal Society of Medicine (Disease in Children Section), at 5.— 
Annual General Meeting. 

Royal Aeronadtical Society (at Royal Society of Arts), at 6.30.— H. R. 

Ricardo : The Development and Progress of Aircraft Engines. 

Royal Sanitary Institute (in Public Halls, Blackburn), at 7. — Dr. 
J. J. Buchan and others : Discussion on The Be-organisation of Poor 
Laxv Hospitals under the Local Government Act. 

Geologists’ Association (at University College), at 7.30. — S. Hall : A 
Study of the Coastal Geology between Marazion and Porthleven, Corn- 
wall (Lecture).— Dr. W. G. Shannon and L. G. Anniss : The Igneous 
Intrusions of the Stoke Fleming Area, South Devon. 

Royal Institution of Great Britain, at 9.— Sir H. C. Harold Carpenter ; 
The Metal Crystal. 

SATURDAY, May 31. 

Royal Sanitary Institute (in Public Halls, Blackburn), at 10.45 a.m.— 
Dr. V, T. Thierens and others : Discussion on The Need for Further 
Legal Powers with Respect to Ice-Cream. — H. W. Webb and others ; 
Discussion on The Provision and Maintenance of Dustbins— Private or 
Municipal. 

PUBLIC LECTURES. 

MONDAY, May 26. 

London School of Economics, at 6. — Prof. C. Burt : The Measurement 
of Mental Capacities. (Succeeding Lectures on June 2 and 16.) 

TUESDAY, May 27. 

Sib John Cass Technical Institute, at 7.— G. Patehin : Micro-Examina- 
tion of Engineering Metals and Alloys (Armourers and Brasiers’ Com- 
pany Lectures). (Succeeding Lectures on June 3 and 10.) 

WEDNESDAY, May 28. 

London School of Hygiene and Tropical Medicine, at 5. 30. — Lt.-Col. 
G. E. F. Stammers : Lecture and Demonstration on Tropical Hygiene. 
(Succeeding Lectures and Demonstrations on May 29, 30, June 2, 8, 4, 
5, and 6.) 

THURSDAY, May 29. 

Chelsea Physic Garden (Swan Walk, Chelsea), at 5. — Dr. A. W. Hill * 
Cabbages and Kings (Chadwick Lecture). 

Institute of Pathology and Research, St. Mary’s Hospital, Padding- 
ton, at 5.— Sir Thomas Lewis ; Reactions of the Skin to Cold. 

FRIDAY, May 30. 

University College, at 5.30.— Prof. G. H. Parker: The Secretory 
Action of the Nervous System. 


I CONGRESSES. 

I May 26 to 2S. 

Congress of Legal Medicine (at Paris). 

May 28 to June 1. 

German Bunsen Society (Deutsclies Bunsen-Gesellschaft) (at Heidelberg). 
—Principal Subject for Discussion : Spectroscopy and the Structure'uf 
Molecules. 

May 28, 29, 30, and 31. 

South-Eastern Union of Scientific Societies (at Portsmoutli). 
Wednesday, May 28, at 8 p.m. (at Municipal College).— O. G. S, Crawford : 

What is Archmology ? (PresidentiaLAddress). 

Thursday, May 29, at 11 a.m.— Alderman W. E. St. Lawrence Finny; 
The Crusades and Pilgrimages. 

At' 12 noon.— Prof. L. B. Palmer: Some Correlations between the 
pre-History of Hampshire and Africa. 

At 11 A. M.— Lt.-Col. A. H. WoJley-Dod: The Experiences of a Field 
Botanist. 

At 11.45 A.M.— Miss C, M. Gibson : Paper. 

At 12.30.— Sir M. Abbot- Anderson ; Resolution on the PiT-servation 
otWhld Flowers. 

Friday, May 30, at 10 a.m.— H. Dewey: Cornish Geolouv and Scenery, 
with a Few Remarks on the Isle of Wiglit by Way of C<>mj)ariso 2 i. 

At 'll A.M.— Lt.-CoL J. H. Cooke; Origin of Sc*. me ry in tlie Ports- 
mouth District, Geologically Considered. 

At 12 noan.— Prof. L. S. Palmer: Rocent Geolouy of the Portsmouth 
District. 

At lO A.M.— J. F. Marshall ; The Organisation MoMtuito Cuntrol 
'.'Work. , 

At 11 A.M.^ — ^Miss G. F. Selwood : Observations mi Fauna Changes in 
a Bog at Bembridge, I.W. 

At S P.M. — L. B. Benny : Progress in Astronomy. 

SatufcUy, May 31, at 10 a.M-— G. E. Hutchings; Some Applications of 
Regional Survey in Education. 

, At 10,45 A.M.— A, Farquharson : A Regional vSiirv.-y of Chieliester, 

At 11,30 A,M.— D. H. Thomson : Springs, Streams, and Wells in the 

Portsmouth District, 
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I The Position of Fundamental Research. 

T he current report of the Medical E^esearch 
Council directs attention to tlie present dearth 
of men able and willing to devote themselves to 
clinical research in experimental medicine . In spite 
of the success which has attended the appointment 
in 1916 of Sir Thomas Lewis to organise w'ork in 
clinical medicine — an experimental appointment 
which it may be noted in passing has been respon- 
sible for an output of valuable work 011 the scientific 
study of the heart and blood vascular system, its 
disorders and their treatment, which has constituted 
the main stream of international progress in these 
subjects — ib has been very difficult to find suitable 
men for appointment to the necessary assistant- 
ships. This shortage of recruits of high attain- 
ments for scientific research work retards seriously 
the general progress of medical research. Im- 
mediate opportunities for research in the hospitals 
are being wmted, while the present system yields 
no proper supply of men qualified to undertake 
research elsewhere in. the modern conditions re- 
quired for scientific progress. 

A similar situation has been reported from 
France, and in post-War Europe generally there has 
been a very marked shortage of candidates for 
careers of pure and experimental science, as com- 
pared with careers in applied science. Progress in 
' applied science depends upon fundamental scientific 
experimental investigation, and the concern of the 
Association of British Chemical Manufacturers in 
regard to the chair of organic chemistry at Univer- 
sity College, London, is primarily due to realisation || 

of this fact. The awkward situation has revealed I 

1 

the unfortunate fact that not even a handsome '| 
salary has been able to attract a really first-class j 
organic chemist of the younger generation. 

Replacement of a chair of organic chemistry by t 
one of physical chemistry may have grave conse- I 
quences for the chemical industry of Great Britain ! 
and tend towards that same neglect of organic 
chemistry which fifty years ago was primarily re- 
sponsible for our dependence on foreign countries 
for synthetic dyevstufis, drugs, etc. Much more 
serious for mankind generally will be the conse- 
quences of neglecting the present international 
situation, and if no inquiiy is made into the contri- 
butory causes of the shortage of recruits for pro- 
fessions of scientific research or attempt directed 
towards their removal. 

The International Committee on Intellectual Co- 
operation, however, has been devoting some atten- 
tion to this problem, and it was early realised that ; 
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the iiiKlerljiiig causes are similar in most countries. 
Prominent among these is the Yeij different position 
. offered to those who adopt a career of scientific re- 
search, whether in medicine, chemistry, or other 
branches of science, as compared with those offered 
in the field of applied science. .While the intellec- 
tual. demands made upon the research worker may 
.. be, if anyt:hi:ng, more severe than those made upon 
his colleagues in professional or industrial practice 
—lie must , have his problems in mind during most 
of his waking hours and be thoroughly versed in the 
scientific literature of all countries — his prospects 
are niuch inferior. Brilliant success in research, 
even if measured by high international standards of 
value, will bring him no more than a moderate 
salary. On the other hand, in medical practice, for 
example, merely moderate ability combined with 
good luck may make him a rich man, and even in 
Great Britain the opportunities for the chemist or 
physicist who adopts an industrial career or takes 
up consulting work to attain positions of high 
responsibility and remuneration are far greater than 
those of one wko adopts a career of scientific re- 
search. Even in industry there are many tend- 
encies which act to remove the ablest investigators 
from the sphere of research, the normal avenue of 
advance or promotion being to administrative posi- 
tions and away from laboratory work. 

Until there are a reasonable number of posi- 
tions In the various branches of scientific research 
the occupation of which at middle age provides 
reasonable remuneration and adequate power of 
educating a family, the successful recruitment of 
young men of ability for experimental research 
cannot be maintained. It must be reaHsed, too, 
that young men of the type required will not be 
attracted if the promotion open to them is to posi- 
tions w^hich carry such burdens of teaching and 
administration as to debar them from the research 
work that it is their ambition to pursue. In the words 
of the Balfour special research sub-committee re- 
porting to the last Imperial Conference : '' Special in- 
ducements offered at any early stage to tempt young 
men into a profession cannot make up for inherent 
deficiencies in the prospects which that profession 
can provide in salary, promotion, status, and 
opportunities.’’ 

To stress this point does not deny that the main 
driving force of research w^ork of any high standard 
is scientific enthusiasm. The real stimulus will 
always be primarily intellectual, but that stimulus 
cannot operate effectively if the investigator is too 
much occupied either with the struggle to secure 
and maintain a reasonable standard of living or 
m, 3161, VoL. 1251; ; ■ 


with the discharge of administrative or tutorial 
duties. Major F. A. Freeth alludes to this danger 
in his May Lecture to the Institute of Metals on 
“ The Influence of Technique on Research ”, and he 
would be the first to admit that in the team work 
which industrial research demands under modern 
conditions, enthusiasm is as important a factor as a 
high standard of technique. 

It is to this latter factor that Major Freeth de- 
votes most attention in the lecture to which reference 
has just been made. One of the weakest spots in 
research in Great Britain to-day, he asserts, is the 
totally disproportionate strength on the side of 
technique as against the numbers and efforts of 
people wLo are engaged in research, and the experi- 
mental facilities of the average university or re- 
search institution, industrial or not, are not nearly 
so effective as they could easily be. This is true of 
other countries, notably of Austria, Czechoslovakia, 
Poland, Hungary, Russia, where remarkably fine 
experimental w’ork has been carried out during the 
post- War years under most discouraging conditions 
by a number of men of science whose work is only 
just receiving recognition. The fundamental cause 
is the same everywhere — a shortage of men and a 
shortage of money, varying in acuteness from 
country to country. There are, of course, a few 
brilliant exceptions ; for example, Holland, where 
the foresight of Prof. Kamerlingh Onnes led to 
the development, through the Instrument Makers’ 
School at Leyden, of the technique and technicians 
required for his attack on the physics of low tem- 
I peratures. Again, in Great Britain, the wisdom 
and initiative of Imperial Chemical Industries, Ltd., 
have supplied the apparatus and equipment that 
have made possible the remarkably successful w’-ork 
in physical chemistry and in high pressure reactions 
at the Imperial College of Science and Technology 
and elsewhere. 

The future of fundamental research is, as 
Major Freeth suggests, dependent largely upon 
our ability to raise either from the community or 
from pow^erful individuals the money required for 
the development of adequate technique and re- 
sources. It is dependent also on our ability to 
stimulate the maximum intellectual interest and 
enthusiasm of our experimental investigators. It 
is dependent, too, upon our ability to rew^ard the 
brilliant prosecution of laboratory work with recog- 
nition both in pay and in status wliich can compare 
with that which rew-ards similar abilty in adminis- 
trative and other spheres of inteliectual life. The 
effort of the Medical Research Council to deal with 
this situation, not only by helping recruits of ability 
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during tlieir preliminary period of training and pro- 
bationary work, but also by increasing the number 
of stable positions in which the career of clinical re- 
search can be pursued with proper facilities and 
reasonable remuneration, for example, by increasing 
the number of clinical workers upon their staff as 
suitable candidates are available, is one that de- 
serves support. It means an immense contribu- 
tion to the alleviation of human suffering, and 
renders possible the utilisation for the benefit of 
posterity of a wealth of experience which at present 
is being wasted. 

Medical research is, however, only one section of 
the field in which the shortage of recruits is so serious 
a problem. While national efforts must play a 
great part in solving the problem, the efforts of such 
an international organisation as the Committee on 
Intellectual Co-operation of the League of Nations 
ina}?' not only stimulate national effort but also 
may make important direct contributions. Wisely 
directed, such a Committee can do much to bring 
the different national groups of scientific workers, 
or even the different classes of research workers, into 
closer touch with one another, to facifitate the ex- 
change of technique, and by encouraging travel, 
remove some of the worst consequences of modern 
scientific specialisation. It can assist materially 
in raising the status of the investigator in experi- 
mental science and in securing a more widespread 
appreciation of the importance of his work and its 
contribution to human progress — both fundamental 
factors in fostering that scientific enthusiasm and 
intellectual stimulus upon which fundamental re- 
search of the highest class so closely depends. 


The Doctrine of Atomic Valency. 

August KekuU. Von Richard Anschutz. Band 1 : 
Leben und Wirlceyi. Mit Titelbild, 119 Abbild- 
ungen im Text und auf 20 Tafeln und einem 
Faksimile. Pp. xxiii + 708. Band 2: Ahhand- 
lungm, Benchte, Kritihen, Artilcel, Reden. Mit 5 
Abbildungen im Text und 3 Tafeln. Pp. xvi + 
‘960. (Berlin : Verlag Chemie, G.m.b.H., 1929.) 
Preis : M. 120 ; M. 90 to Fellows of the German 
Chemical Society, if ordered directly from the 
publisher. Weight about 7 lb. 10 oz. 

I T was set down many years past and was the 
sense of my conceptions at that time, not 
an immutable law unto my advancing judgment at 
all times ; and therefore there might be many things 
therein plausible unto my passed apprehension 
which are not agreeable unto my present self. 
There are many things delivered rhetorically, many 
expressions • therein merely topical and as they 
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best illustrate my intention ; and therefore also 
there are many things to be taken in a soft and 
flexible sense and not to be called unto the rigid 
test of reason. Lastly, ail that is contained therein 
is in submission unto maturer discernments.”- — 
Sir Thomas Browne — Preface to '' Reiigio Medici 

Such doctrine may well be applied to our 
“ Reiigio Chemiei ”, particularly in dealing with 
a work such as that under notice. In terms which 
can only be spoken of as pathetic, Prof. Anschutz 
presents these two massive volumes to us as the 
completion of a task piously undertaken thirty- 
three years ago, at the time of Kekule’s death, at 
the request of Emil Fischer, on behalf of the German 
Chemical Society. It is impossible to overrate the 
value of the service our German colleague renders 
to his cloth in this his centenary gift. Few know 
how great are the difficulties of writing real bio- 
graphy, the heart-searchings attending the desire 
to compose a truthful picture, with balanced 
judgment. From my own experience, I can form 
a fair estimate at what great cost of effort this 
likeness has been limned. 

Were there not so much barium in it, the first 
volume might be said to be worth its weight in gold. 
The price charged, however, is beyond that penni- 
less, pensionless English professors can afford to 
pay. Why German scientific books are now so 
very expensive is a mystery — and a misfortune. 
Libraries even are ceasing to purchase them. 

No self-respecting chemical librarian should be 
without the books. No chemist’s biography yet 
written is of greater interest and importance : it is, 
however, necessarily very difficult reading ; few of 
the younger generation will be able to grasp the 
story in its entirety ; so many and such diverse 
and dominant characters cross the stage and so 
much is told of disputes, which, if not due to mis- 
understanding, were at least due to a failure of 
those concerned to understand one another and 
be in sympathy or, indeed, show anj^- real sense of 
humour. We are in face of a play of commanding 
and rather irascible intellects, very difficult to 
interpret without considerable experience of life 
and personal knowledge of the men concerned, as 
well as of the times in which they moved — the 
more so, as the plot is laid not in one country but 
in three, England, France and Germany, leading 
characters being drawn from all three. Having 
kno’wm most of the chief actors, I probably am in a 
better position than most to carry a thread through 
the labyrinth to its core : to give some weight to 
the many personal equations involved in the story. 

Kekule was a born collector : Prof. Anschiitz 


808 


NATURE 


[May 31 , 1930 


lias been fortunate la liaving a large amount of 
documentary evidence at his disposal in the corre- 
spondence he preserved ; also the help of many 
who knew the man. .ISTot a few hitherto doubtful 
points in chemical history are cleared up in the 
course of the recital. • The task of vTiting such a 
memoir must have been a heavy one,, though 
clearly a labour of love. We cannot be too grateful 
for the w'or'k., having long awaited its appearance ; 
our patience is amply rew^arded in most respects, 
not in all. 

The account is written throughout upon the 
serious side : w'e scarcely learn enough of the man 
apart from his work, in his leisure and social 
moments. He was born in 1829 and died in 1896. 
His origin, liis upbringing, his character, his un- 
ceasing activit}?" as a laboratory and literary -worker 
are clearly displayed ; the problems he dealt -with 
are all stated : yet no sufficiently vivid picture is 
drawn of the man himself — otherwise than in- 
cidentally — enabling those who did not know him 
quite to understand his magic personality. We do 
not hear enough of his entourage — of the wild 
pranks of some — of which I have heard Dew^ar 
relate. The book is one which a general historian 
could scarcely read — even a Ljdton Strachey could 
make little of it : yet the story will be found full 
of fascination to the expert. Fortunately, a number 
of photographs, taken at different periods of 
Kekule’s life, are reproduced, wiiich are of great 
psychological value. One charm of the work is the 
large number of photographic reproductions it 
contains ; to them it owes its \veight. Nearly 
everyone referred to is pictured. 

The leading theme is the part played by Kekul6 
in establishing the basic doctrine of chemical 
structure — that of atomic valency (1857). The 
subject is treated with a rather heavy hand : 
Anschutz, in fact, claims (as indeed did the subject 
of the memoir himself, originally, I have no doubt 
in perfect sincerity — young people who ‘ hear voices ’ 
are prone to think that they come to them alone) 
that Kekule was essentially the first to recognise 
and formulate its rules : not merely that he 
developed the doctrine specially in relation to 
carbon, the view that is generally held. Frankland 
is simply denied all credit. Williamson and Odling 
are favourably mentioned and Gerhardt is seen 
standing m Zoco parents in the dim background. 
Kekule, with Williamson and Gdling, were, we 
know, lineal descendants of the Laurent-Gerhardt 
school. Franidand and Kolbe were of another 
stock, dating back to the Stocldrolm stable, the 
main seat of chemical philosophy in the early 
■ No. 3161, VoL. 125]' ' : 


post-Lavoisier period. Home day, probably, when 
the Arrheiiic ion is no longer our ikon, we shall 
return more to the worship of Berzelius — if mean- 
while we do not lose our power to interpret the 
language of his period, as we have that of the 
phlogistic period, of wffiich we have warning already 
in KekuM’s difficulty in understanding Kolbe . Prof . 
Anschutz has much to say of Kolbe’s Grobheit towards 
Kekule, ‘which he bitterly resents, without attempt- 
ing to explain it . Kolbe was greatly affected by the 
1870 war, which made him a most violent nationalist, 
and ' Fmnzosen-fresser \ I suppose I am one of the 
very few- alive who knew him : I can never think of 
him in terms other than those of admiration and 
affection. In writing (1927) a review of the period 
for the Chem/iker-Zeitung on the occasion of its 
jubilee, I took occasion to speak out on his behalf 
and recall the greatness of his service. I have since 
heard from German colleagues, that they were 
suri)rised by my advocacy. Kolbe is chiefly known 
to-day by his attacks on Kekule and van T Hoff : 
the fundamental importance of his work is over- 
looked. Some day wffien — as Sir Thomas Browne 
might urge us to do — we omit the ^ improper ations 
and terms of scurrility ’ which he launched at 
Kekule, he may come to be regarded as the parent 
of the modern system of resolved structural 
formulse : we here have to thank him for having 
made Franldand, whose senior he was, what he 
became. When I left him early in 1870, he was 
already peculiar : he afterwards, in his last years, 
so fixed his mind upon certain grievances as to be 
little short of a monomaniac. 

No four men could have been more different than 
were Frankland, Kolbe, Hofmann and Kekule. 
Hofmann w^as the complete courtier and diploma- 
tist, a man of the most engaging and sympathetic 
manners, gifted with a marvellous enthusiasm for 
his sub] ect . Kekule was a born aristocrat in man ner . 
An intellectual of a high order, many-sided in his 
interests, he was too critical and cynical to be a 
leader of men in the way that Hofmann was, though 
even superior to him as an orator ; he attracted 
through his clear-cut talent, his gift of precise 
speech and his great command of knowledge. He 
had an astounding memory. Frankland was a man 
of eminently simple, retiring nature, with a strong 
practical outlook, a demon w^orker but in no w'ay 
eloquent. Kolbe w^as equally simple, never a man 
of the world, a good lecturer and a far better WTiter 
but not an orator : the best chemist of them alL 
Hofmann and Kekule w'ere cosmopolitans ; Frank- 
land w^as ever the plain, high souled Lancashireman ; 
Kolbe — ^just the dear old German, academic peda- 
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gogue of the highest class : there is no other way 
of describing him. 

jSTothiiig is more certain than that most of us 
only take in new ideas through experience — the 
want must be felt before it can be satisfied. Once 
assimilated, an idea is expelled or modified with 
great difficulty. It is this that makes scientific 
thought, the scientific habit of mind, so difficult 
of attainment. Kekule at once fell a victim to 
Oerhardt’s magic influence, when he met him in 
Paris. His belief in Gerhardt’s system became 
strengthened, in London, through association with 
Wilhamson and Odling. He does not seem to have 
been intimate with Prankland. He appears to 
have been so satisfied of the superiority of Gerhardt's 
system, that he took little, if any, notice of Kolbe’s 
work : I do not believe that he ever mastered the 
inner meaning of Kolbe’s formulae, Kolbe had 
little use for the Gerhardt formulae, knowing that he 
had penetrated deeper than they carried him. I feel 
sure he resented the way in which he and Prankland 
were waved aside by Kekule : and probably, this 
■\¥as the subconscious, if not conscious, primary 
cause of the bitterness he displayed towards him, 
in later life. In addition, he w^as a linguistic purist 
and idealist and w^as greatly annoyed by Kekule’s 
at times flamboyant masterful style. As I have 
said elsewffiere, Kolbe’s doctrine w’^as ever the 
Pauline Alles priifen ” — Prove ail things! He 
took exception, therefore, to what he thought to 
be Kekul4’s dogmatic, if not arrogant, declarations. 
Intellectually, Kekule probably w^as Kolbe ’s superior 
but not as a constructive w^orker. Prankland and 
Kolbe’s synthesis of acetic acid (1846) is one of 
the most clear-cut achievements in the early 
history of the development of the doctrine of 
chemical structure : Kekule seems never to have 
grasped its significance and the extent to wffiich 
it put their work in advance of his. 

In his Kekule memorial lecture (1897), the late 
Prof. Japp, wdio was intimately associated wdth 
both Prankland and Kekul6, boldly took the 
valency infant in hand and divided it betwnen the 
contending parties, assigning the body to Prankland 
and the head, at most, to Kekule. His ultimate 
conclusion wns that indicated by Kekule himself, 
on the occasion of the great benzene festival in 
Berlin, Mar. 11, 1890, at which I was present as 
representative of our Chemical Society. As Kekule 
then said, speaking of the contending parties, 
eventually, both sides— he at the head of the one, 
Prankland of the other— saw^ that they had been 
striving towards the same goal, although by 
different routes. They exchanged experiences, each 
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side profited by the experience of the other and with 
united forces they sailed onward.” 

This is a charitable and broad point of view' 
to which, unfortunately, our German colleague has 
not lent himself. He takes no notice of Japp’s 
argument, although fully aw^are of his lecture. He 
lays no weight upon Kekule’s considered confession. 
The chief cause of misunderstanding, w'e now see, 
w’as the uncertainty of atomic weights. The cloud 
was not dispelled until 1860, when Cannizzaro 
came forward at Carlsruhe and electrified chemists 
by proclaiming Avogadro’s theorem as a precise 
physical means of establishing the constants of 
atomic mass. The congress was Kekule’s work : 
he had seen the need of a decision. 

It is only wdien obituary notices are to be 
written, that the difficulty of securing any real 
picture of a man and his achievements becomes 
the stark, staring certainty it usually is. Then the 
lights are over-painted and the shadows are usually 
left out. The nil nisi adage has done infinite injury. 
Later on, when the general historian sets to work, 
he finds himself without safe material to go upon — 
so history becomes a polite and perjured fiction. 
The recent marvellous exhibition of Italian pictures 
at Burlington House has brought this difficulty 
to the fore — little is known of most of the painters 
to give the full and desired clue to their painting. 
We shall never arrive at a real appreciation of the 
psychology of the scientific w'orker until w'e devise 
some system of periodically reviewing men’s pro- 
gress ; better, perhaps, a scheme w- hereby the keep- 
ing of a real diary, including critical comments by 
friends, relations and others, be made compulsory. 
In such a w'ay only will truthful history be written 
in future. Kekule set an example in keeping his 
letters. Some of us W'ho are grown up to old age must 
bitterly repent that we have not followed Mr. Pepys. 

To arrive at a general understanding upon special 
issues must often be impossible — our minds cannot 
all grasp all that is involved, even if w’'e grasp the 
issue at all. It is not that ‘‘ bow^sprit gets mixed 
wdth rudder sometimes ” but that fiddle cannot 
play the part of flute. Our discussions are often 
absurd, for this reason : two minds are not always, 
indeed seldom, open to the same reason. 

I would urge, with Sir Thomas Browne, that 
“ it is the method of charity to suffer without 
reaction ” — that it wnre time to bury the Kekul6- 
Kolbe hatchet and give all the wnrkers their due 
meed of recognition, without reference to any 
incidental reflections. German chemistry has a 
great heritage in the two men. Kolbe w'as especially 
great as a practical executant guided by acute 
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theoretical conceptions ; tO' Mm we owe salicylic 
acid as a inannfactiired product. Keknle we can 
cla.liii as a great iiitellectiial master of his subject- 
donor of tfie carbon tetrahedron as well as of the 
immortal benzene hexagon, both veritable and 
iinperishablc fuundatioii stones of the theoretical 
structure, of organic science. 

His biographer is quite outspoken as to -some of the 
social events in Kekiile'“'s career. Marrying in June 
1862, when thiihy-three years old, he lost his wife, 
within a year, in child-birth. He thereafter devoted 
himself to the upbringing of his son, only marrying 
again in 1876. The choice seems to have been a 
very unfortunate one, his wife being not only of 
weak physical stock but, in temperament and 
outlook, incompatible with a man of his intellectual 
disposition and habits. Three children w'ere born 
of the marriage but all these died in middle age 
of tiiherciilar disease. The comparative scientific 
infertility of his later years is easily understood 
vben thesf3 distressing facts are known. 

Prof. Aiischiitz has established a Kekule museum 
ill the Poly technic at Darmstadt. He tells us, 
that among its treasures is a complete set of 
notes of Liebig's lectures taken down by Kekule ; 
also a siniiiar set by Dr, Holzmann of Kekule's 
Ghent course. These must be priceless historical 
documents. Is it asking too much that they 
should be reprinted as an Ostwald Kiassiker ” ? 

In fine, we cannot thank our German colleague 
too heartily for his full and reasoned statement of 
the case Kekule v. Krankland, Odling and Kolbe 
being cited as co-respondents in support of one or 
the other side. In the interests of historic truth, 
we have now to submit this to a full Court of Appeal. 
It must be dealt with as a Chancery case of world- 
wide import and the meaning of every word and 
sentence considered, as well as the conditions of 
the times to which the issues raised relate. The 
brief is a heavy one and the permission of the 
Court may well be asked for a postponement of 
the trial until all the necessary interrogatories have 
been administered and the evidence marshalled 
afresh. We can in no way admit that a case is 
established : we feel sure that eventually honours 
will be declared divided. The statement is none 
the less interesting, as a passage in the history of 
our science. Prof. Anschiitz, all will agree, has laid 
chemists under a debt beyond repayment, by pro- 
viding them with an adequate memoir of a great 
warrior, who will always stand before us carrying 
as shield the incomparable Hexagon : to which dve 
may well add the magic tetrahedron as a quartering. 

HeNEYVE,.: ABM-STBOHa. 
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World Power and the Power of Man. 
The Time- Journey of Dr. Barton : an Engineering 
and Sociological Forecast based on Present Possi- 
bilities. Edited by John Hodgson. Pp. viii-h 
89 + 16 plates. (Egginton, Beds. : John Hodg- 
son, 1929). 3s.l0d. 

I T has become a platitude to say that modern 
science has provided man with unlimited 
power over Nature ; but if Nature includes man, 
the platitude is false. Slums, unemployment, 
starvation, and wars bear ample witness to this. 
We may be able to devise the most cunning cal- 
culating machines, we may conquer the sea, the 
air, and the road at incredible speeds, we may flash 
messages around the globe, probe the atom, and 
span the outermost confines of space, we may 
multiply our productivity a thousand-foJd, but we 
have not yet conquered the simple problem of 
distributing the produce of the earth among its 
inhabitants. Has the wwld population multiplied 
so enormously that, even with the immensely in- 
creased productivity that science has provided, 
we inhabitants of the globe cannot supply our 
needs, or are we merely still unscientific fools who 
have not yet considered the first step towards a 
rational view of world supply and distribution ? 
The fact is, of course, that we are still so steeped in 
historical and racial prejudices that we have not 
yet a glimmering of the historical and racial pre- 
judices we have to overthrow before we can examine 
this question with scientific detachment. 

Even with our comparatively new-found control 
over material things we are little more than ram- 
paging savages, tearing minerals from the bowels 
of the earth and levelling forests in w^astefui pro- 
fligacy, to convert them into machinery and power, 
without a thought of the morrows We have 
scarcely given a serious thought towards the control 
and utilisation of wwid powder. 

Mr. J. L. Hodgson, the well-knowm engineer, in 
'' The Time-Journey of Dr. Barton ”, makes a brave 
attempt to face these and similar issues. The 
author is clearly not one to be swayed by local 
prejudices, or to be turned from a grand idea by a 
mere question of national or iiiternational com- 
plications. If it is necessary, in the interests of 
world power production, to dam up the Straits of 
Gibraltar with 500,000 million tons of rubble, clay, 
masonry, concrete, and rock blasted from the 
Jebala mountains in Morocco fifty miles aw^ay, 
then dammed up it must be. The w’ork of con- 
struction may take more than a hundred years, 
and another six hundred years may be required 
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to lower the sea-level sufficiently by evaporation, 
but wliat of that ? The great power stations at 
Gibraltar and Port Said would produce 250 million 
horse power each, evaporation from the whole 
basin would provide 600 million horse power, or 
I about three times the world’s present estimated 
available water horse powder, while some 60,000 
square miles of fertile land would be reclaimed. 

In order to provide a survey of these problems 
in sufficient perspective, the author borrows IVIr. 
H. G. Wells’s device of a “ Time Machine”, and 
^ projecting Dr. Barton 2000 years forward, flies him 

I over the surface of the earth as it is transformed and 

I organised according to the ideas of Mr. Hodgson. 

By this means he is enabled to pass in critical 
, review^ the wastefulness of the present day, and to 
contrast it with the w^orld as it might be under 
^ a rational system of organisation. It is an old 
device, an old dream, but the author with his in- 
dividual point of view^ has many penetrating things 
! to say. His criticisms are not all new, of course ; 

they have been the concern of socially conscious 
: people for years, but he has succeeded in produc- 

ing a thought-provoking book, and a number of 
constructive — if grandiose — schemes. The idea of 
straightening the great rivers for power production, 
altering their courses to transform arid deserts 
I into luxuriant and fertile lands, of boring miles 
into the earth for heat power, and of damming up 
I the Mediterranean Sea, are enchanting dreams for 
I an engineer. Meanwhile, we cannot make up our 
I minds on the question of a mere Channel Tunnel. 

The author is not content, however, with a mere 
exposition of the power of power. He has much to 
say of our human wastage, useless child-bearing 
and infant mortality, debility from preventable 
diseases, indulgence in soporific drugs, wars, com- 
petition and obstruction in civil life, faulty planning 
of necessary w^orld routine work, our stupid and 
obscure mone}^ system, restrictions due to language 
diflerences ; all the criticisnis, in fact, that inspire 
isolated small groups to enthusiastic but impotent 
reform. To most of these he has something new 
and refreshing to add. 

Mr. Hodgson’s attempt to read a lesson in world 
potentiality, while it is intensely illuminating, does 
not face the real issue. There have not been lack- 
ing religious, social, and now scientific enthusiasts 
to point to a visionary future as a possible present, 
but inherent in its attainment is always the diffi- 
f culty of reaching to it. As well ask a paralysed 
thirsty man to reach out for w^ater. If we were 
merely inhabitants of the earth, we might cor- 
' porately and intelligently avail ourselves, in the 
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most scientific manner, of the world’s enormous 
possibilities ; but we are not such ideahsed beings. 
We are creatures of prejudice, we prefer Oxford 
to Cambridge, England to Scotland, Britain to 
France, wliites to blacks. We have acquired 
special rights here, and inherited prestige there, 
which we must not lose ; in groups we are morally 
and racially superior to this one and that, and w^'e 
have Imperial, national, civic, or parochial ‘ prin- 
ciples ’ at stake. To the student who, like Mr, 
Hodgson, frames his problem on a world-scale, 
there is no measure for these trivialities. His 
picture is grandiose and alluring. But to him 
wffio has to handle the problem on a national or 
local scale, the picture is sordid and cramped. We 
become paralysed spectators. We are hungry, hut 
with ail the will in the world we cannot eat of the 
alluring fruits dangled before us. H. Levy. 


North American Dragon-flies. 

A Handbook of the Dragonflies of North America. 
By Prof. James G. Needham and Hortense 
Butler Heyw'ood, assisted by Specialists in 
certain Groups. Pp. Yiii-}-378. (Springfield, 
111., and Baltimore, Md. : Charles C. Thomas ; 
London: Bailliere, Tindall and Cox, 1929.) 
31^. M. net. 

N early seventy years have elapsed since the 
last comprehensive publication on North 
American dragon-flies appeared and the number of 
known species has about doubled itself in the mean- 
time. The present volume will be welcomed as one 
which fills a much -needed requirement, since it is 
not merely a guide to the species found over that 
continent, hut is also a general introduction to the 
order as a whole. Unhke its predecessor, it is not 
a severely technical work, and it is primarily de- 
signed for collectors of these insects and for students 
of their natural histor}^ 

. Part 1 of the book is introductory and describes 
the essential facts of the structure and biology of 
dragon-flies, together with methods of dealing 
with the rearing of the nymphs, and the collecting 
of the adult insects. The greater part of the text 
is comprised in Part 2, which is devoted to an 
account of every species of these insects found in 
North America. Free uses are made of synoptic 
keys to the families, genera, and species, the 
nymphal stages being treated similarly wherever 
possible. Each species is further described in de- 
tail, its distribution is indicated and notes on its 
habits, times of appearance, or other special fea- 
tures, are added in a large number of cases. Some 


NATURE 


[May 31, 1930 


812 

of tlie keys, howtnw, appear to be exceptionally 
short and brief, and It seems open to doubt whether 
they are really siifficient for the purpose intended 
ill every case. Also, the illustrations, although 
iiionerous, are of Yexj mixed character — ^the vena- 
tioiial hgiires leave little to be desired, but those 
which portray the genital appendages are some- 
what crude and deficient in detail — in some cases 
it would appear difficult in practice to separate 
one species from another from the illustrations. 

Taken as a whole, the book is an excellent one 
for the needs it is intended to supply, and it is no 
small achievement to have dealt with a fauna 
coni|)rising 75 genera and 360 species and describe 
every one of the latter. Over so wide an area as 
the North American continent there must be many 
more species yet to be discovered : the geographical 
ranges of the known species are, as yet, but im- 
perfectly mapped ; often only one sex has so far 
been described, but for many species the nymphs 
still remain unknown. To these desiderata may be 
added the need for life-history studies, since they 
have only been foilownd completely and accurately 
in very few dragon-flies. It is, therefore, within 
tfie capacity of every user of this book to contribute 
something new to the subject, liownver small or 
apparently insignificant the facts may be. With 
the present guide at their command, those wdio 
observe and collect American dragon-flies will 
acquire renewed stimulus, and their gratitude is 
due to the authors of this booJv, and to the special- 
ists wiio assisted in its production. A. D. I. | 


Our Bookshelf. 

Grosse Naturf or seller : eine Gescliichte der Natur- 
forschung in Lebensbeschreibimg. Von Philipp 
Lenard. Pp. 324 -f 16 Tafein, "(Miinchen: J. P. 
Lehmanns Verlag, 1929.) 12 gold marks. 

Ix his account of the personal history and life- 
w'^ork of great men of science, the author has at- 
tempted the ambitious task of selecting the most 
outstanding achievements in scientific thought from 
the days of Pythagoras to modern times. Naturally 
enough, lie has excluded from his survey all living 
persons, and for this reason he has arbitrarily 
chosen the end of the War as his time limit. The 
reader is bound to marvel at the thoroughness and 
patience with which the original records have been 
searched in the earnest desire to avoid the tempta- 
tion of following too closely the many standard 
historical w^orks on the subject. In fact, the author 
claims that credit has sometimes been erroneously 
given for new lines of thought to those who have 
merely developed and expanded what was no longer 
new but had with the lapse of time been overlooked. 
Por example, the discovery of the rare gases of the 
atmosphere, to which merely a passing reference 
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is made, is regarded as the natural development of 
an early experiment by Cavendish, and the actual 
discoverer of radium is not named. 

The book opens with Pythagoras, founder of a 
great school of morals, to whom is attributed the 
credit of pointing out the importance of quantitative 
measurement. The daily rotation of the earth, 
for the recognition of which Galileo had to fight 
tw^o thousand years later, w^as also taught. Euclid, 
Archimedes, and Hipparchus, the astronomer, whose 
accurate observations were chiefly made known 
through the wTitings of Ptolemy, complete the list 
of pioneers of the pre-Christian era. Then foIlow^s 
a dead period of more than fifteen centuries, in 
which none of equal eminence is to be found. The 
new era opens with Leonardo da Vinci, the famous 
painter, who left behind a valuable mass of notes, 
which reveal his extraordinary genius in no uncer- 
tain manner. Then follows a brilliant succession 
of astronomers, mathematicians, physicists, and 
chemists, among w^hom we find the names of many 
eminent Englishmen — Boyle, Newdnn, Black, Watt, 
Priestley, Cavendish, Dalton, Davy, Paraday, 
Kelvin, Maxwell, Crookes, and others. Biological 
science is represented by Darwin, to whom several 
pages are devoted, and by Mendel. 

A Course in Physics : for Medical and Dental 
Students, B}^ Eichard Ablett. (Oxford Medical 
Publications.) Pp. xvlii +249. (London : Oxford 
University Press, 1930.) Ss. 6d. net, 

Thjejkb w^as reviewed in these columns last year a 
book by Prof. Eiiss on physics for medical students. 
In that book the author stated his aim to be to 
concentrate on parts of physics of most direct 
application in medicine. This meant cutting dowm 
the sections on sound and magnetism to a minimum. 
Mr. Ablett in his book, with apparently the same 
object in view% has omitted these two subjects 
altogether. As he says, he feels that sufficient 
ground is already covered in these subjects at 
school and any further work in the subjects w^ould 
not be commensurate wdtli the value of the applica- 
tions met with later, at least in comparison with 
those in other branches of phj^sics. 

These tw-o aims at departure from the stereo- 
typed form in which physics is presented to the 
medical student of to-day indicate a genuine desire 
on the part of at least tw'o teachers to do more 
for the medical student with physics than has been 
attempted in the past. To the review^er it seems 
that Mr. Ablett has succeeded extraordinarily w^ell 
in the task he has set himself. In practically' every 
section of the book some space is given to the 
direct application in medicine of the physical prin- 
ciples enunciated. This makes excellent reading, 
and the student cannot fail to see the significance 
of the subject in the bigger one of medicine that 
he is tackling. 

If, however, these attempts are to he anything 
more than attempts, some recognition shoidd be 
given to them, and the only in wffiich authority 
can do this is to agree upon a recasting of the 
syllabus for the pre-medical examinations, Eor the 
furtherance of his plan Mr. Ablett is placed at an 
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advantage in that he is teaching his physics to 
students whom his department wdil be examining 
later on ; but it is a very different matter to get 
these different aspects of physics a definite place 
in the curriculum of medical schools all over the 
country. The first thing, of course, is to get a 
responsible body of people to express an opinion 
as to whether it is desirable, and if it is, then 
immediate steps should be taken to give effect to 
I’esponsible opinion. 

Traite de hiocolloldologie. Par W. Kopaczewski. 
Tome 1 : Pratique des colloides. Deuxieme 
edition entierement remaniee et mise a jour. 
Fascicule 1 : Proprietes mecaniques des colloides. 
Pp. xviii + 166 +iv. (Paris : Gauthier -Villars et 
Cie, 1930.) 40 francs. 

Dubing the past eight years the author has pro- 
duced eight volumes dealing with various branches 
of colloid science, with catalysis, hydrogen ions, 
and mineral w-aters. The present treatise appeared 
first in 1922, but is now- being expanded to a series 
of five volumes, dealing with colloid technique, 
bio-colloids, conditions of equilibrium of bio- 
colloids, the colloidal state and biology, and the 
colloidal state and medicine, respectively. The 
first section of the first volume, which has now been 
issued as a separate part, under the general heading 
of mechanical properties of colloids, covers the 
preparation and properties of pure water, the pre- 
paration of hydrosols and hydrogels, determination 
of density of liquids, determination of micellar 
dimensions, diffusion, ultra-filtration, dialysis, and 
the swelling of gels. 

In the preface to the new edition, the author 
himself describes the success that has attended his 
work, explains why his book has been so successful, 
points out that no similar book exists in scientific 
literature, and issues a w^arning as to the treatment 
that will be meted out to those who quote his work 
without acknowledging the source from which they 
have borrowed their material. Since the first 
volume, when complete, will include about 600 
pages and is to be followed by four others, it is 
clear that the literature of ' biocolloidology like 
the gels described in the last chapter of the present 
issue, is likely to undergo considerable swelling in 
the near future. 

A Simplified Presentation of Einstein/ s Unified 
Field Equations. By Prof. Tullio Levi-Civita. 
Authorized translation by Dr. John DougalL 
Pp. 22. (London, Glasgow and Bombay: 
Blackie and Son, Ltd., 1929.) 25. net. 

An the beginning of 1929, Einstein published his 
unified field theory of gravitation and electro- 
magnetism, based on the concept of parallelism at 
a distance with respect to four orthogonal vectors 
of reference. Levi-Civita discards this concept 
and uses E/icci’s coefficients of rotation. This 
is termed a simplified presentation of Einstein's 
theory, but it really differs from it in one important 
respect . It is perhaps more elegant than Einstein’s 
work, and obtains Maxwell’s electromagnetic 
equations and the gravitational equations of the 
older relativity theory exactly, whereas Einstein 
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now obtains these only as first order approxima- 
tions. The fact that Einstein’s new’'- equations, in 
their exact form, contain both gravitational and 
electrical terms in a way that defies separation, 
however inconvenient it may be mathematically, 
is yet the most attractive feature from the physical 
point of view% as it may possibly lead to the dis- 
covery of new experimental facts on the inter- 
action of gravitation and electricity. Up to the 
present, in spite of improvements in the mathe- 
matical presentation of Einstein’s work, little 
progress has been made on the physical side, and 
the problem of incorporating the quantum theory 
with relativity remains still unsolved. 

H. T. H. P. 

Differential Geometry of Three Dimensions. By 
Prof. C. E. Weatherburn. Vol. 2. Pp. xii + 239. 
(Cambridge : At the University Press, 1930.) 
125. M. net. 

The distinctive feature of Prof, Weatherburn ’s 
treatment is the great use that is made of vector 
analysis. At first sight a page full of terms such as 
div, rot^ grad, duxid. dyadic looks rather alarming, and 
the Clarendon type used for vectors stands out 
from the ordinary type used for scalars, producing 
a somewffiat unattractive mixture, as if the print- 
ing had been done by an unskilled hand. How-- 
ever, a careful study will show the advantage of 
vector methods. They are very concise, and yet 
they emphasise the geometric considerations which 
are often obscured by the use of co-ordinates. 

The book contains thirteen chapters, the majority 
based on Prof. Weatherburn’s own researches. 
Chapters i. and v. deal wdth differential invariants ; 
ii., iii., and viii. with families of curves on a surface ; 
iv. and vi. with families of surfaces ; vii. wdth 
dyadics; ix. with Levi-Civita’s parallel displace- 
ments; X. with projection and allied topics ; 
xi. and xii. with deformation and flexion ; xiii. wdth 
congruences of curves. There are twelve sets of 
examples, eleven diagrams (we could wish for 
more), and an index. H. T. H. P. 

The Annual Register : a Review of Public Events at 
Home and Abroad for the Year 1929. Edited by 
Dr. M. Epstein. Pp. xiv + 326 + 164. (London, 
New York and Toronto : Longmans, Green and 
Co., Ltd., 1930.) 305. net. 

This valuable work again contrives to cover a 
survey of the w^orid’s history within the compass of 
a few hundred pages. Its hundred and seventy - 
first issue speaks for its usefulness. Little change 
is made in the customaiy arrangements. Part I ., 
which constitutes more than half the volume, is 
devoted to English, Imperial, and foreign history ; 
for this year the sections on India and the Domin- 
ions are grouped together. Mandated territories 
are included in the foreign section but the colonies 
seem to be omitted. Part II. begins with a chron- 
icle of outstanding events followed by review^s of 
literature, science, art, finance, and law, and a 
number of biographies. The scientific section has 
ten pages of an admirable summary of work in the 
biological and physical sciences. Appendices give 
the text of certain treaties of the year. 
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Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinio 7 is expressed bp his correspondents. Neither 
can he wuhriake to ret^rn^ nor to correspond with 
the writers of, rejected 7 tuinuscripts intended for this 
or any other part of Xatube. No notice is taken 
of ano7iy77ious comr7iunicatio7%s.] 

of Amtraiopithecus, 

Till!] little fo.ssil ape skull that was found at Taimgs 
iive years ago is, in the opinion of many, the most 
important fossil ever discovered. It is manifestly the 
remains of an anthropoid ape somewhat allied to the 
chimpanzee, and of about the same size. But it 
differs from liotii it and the gorilla in a large number 
of character’s, ainl in almost all these characters it 
resembles man. It thus seems highly i)robable that 
it is very near to the ape from which man sprang, and 
}>ossibly a ro|>resentative of the very genus. One 
difficulty has been our ignorance of the age of the cave 
deposit. The boru3 breccia found in most caves has 
proved to be of Pieistocene age, and if the Taungs cave 
is also of this |)erio(J, then Australopithecus would be 
too recent to he a possible human ancestor, as man is 
known to have existed in the Pliocene. 

; Dr. dll Toit and I have independently suggested that 
' the deposit is quite as likely to be Pliocene as Pleisto- 
i ceiie, but w ''0 liad very little evidence of the age. A 
couple of months ago Prof. Dart kindly allowed me to 
have for examination a few^ pieces of bone breccia that 
had been found in association with the ape ; and an 
examination of tliis material has resulted in such 
important new ligiit that a preliminary annormcement 
seems called for. 

It has been known for some years that remains of 
an extinct baboon occur in considerable numbers in 
the deposit, and tliis has been named by Haughton 
Fapio Africa/nus. It is a primitive baboon not very 
closely allied to any living forms. 

There are also large ninnbers of skulls and bones of 
a Dassie. This on examination also proves to be an 
extinct form, w^hich I am calling Procavia (Prohyrax) 
antiqua. It is fairly similar in size to the common Cape 
hyrax, but the teeth are much more brachyodont. 

A more startling discovery has been a giant rodent 
mole rather larger than Bathyergus, but more nearly 
allied to Georhychus. It has large fiat permanent 
growing molars. I am naming it after Prof. Dart, 
GypsorJiychus darti. 

Then we have remains of a small spring-hare which 
is quite a distinct species from the living one. This is 
being called Fedetes gracilis. 

There are portions of the skulls of at least three 
antelopes. One too imperfect for identification is 
about the size of a reed buck. The other two which 
can be determined are both extinct forms. The 
larger of these two bucks is roughly about the size of 
an oribi. Ifc has a very large antorfoital depression, 
and the orbit is placed farther back than in any living 
buck of the subfamily JSTeotraginse to which it clearly 
belongs. I am calling it Palceotragiscus longiceps. 

The smaller of the two identifiable bucks is allied 
to the blue buck, but much smaller, and the smallest 
member of the genus. It is being called Gephalophus 
parvus. 

There are f ragmentary remains of a number of other 
small mammals, and of birds, tortoises, and lizards ; 
beside numerous carapaces and limbs of a fresh-water 
crab (Potamon sp.). 

All the mammals sufficiently preserved to be identi- 
fiable prove to belong to extinct species ,* and the 
baboon and hyrax are primitive types. 

A deposit in south-west Africa, which is believed by 
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Stromer to be of Miocene age, has yielded remains of 
a Hyracoid, a spring-hare, and a Bathyergid., But 
none of • .these south-west x4.frican forms is closely 
allied to the Taungs animals. 

As no forms exactly similar to those of this breccia 
are known from elsewdiere, we cannot, of course, deter- 
mine the age with certainty. As, however, all the 
mammals are extinct forms, the evidence is strong^ 
in favour of the deposit being Pliocene, and I think 
quite likely it will prove to be Lower Pliocene. 

R. Bboom. 

3 Trollope Street, 

Grahamstown, South ilfiica, 

April 9. 


Comparison of the Ultracentrifuge Method for 
Molecular Weight Determination with the 
Classical Methods.'^ 

Up to the present there has been scant possibility 
for a direct comparison betw’-een the ordinary methods 
for the determination of molecular weights of sub- 
stances in solution and the recently developed ultra- 
centrifuge method. In fact, Adair’s refined osmotic 
pressure measurements on haemoglobin, giving a value 
(66,000) that compares favourably with the ultra- 
centrifuge value of 68,000,^ provided the only inde- 
pendent data. It was therefore thought desirable 
to attempt a comparison on a substance of sufficiently 
low molecular weight to give fairly tinistworthy results 
with the ordinary methods of boiling-point elevation 
or freezing-point lowering. 

The ultraeentrifuge method of determining mole- 
cular weights depends in principle upon the analysis 
of the light absorption of the radial concentration 
gradient in the solution subjected to a strong centri- 
fugal force. In order to obtain satisfactory results 
for molecules of the order of 1000 in weight, we there- 
fore chose two substances possessing a high light 
absorption and a high density : sodium eosinate and 
sodium erythrosinate. With a centrifugal force of 
9000 times gravity the sedimentation equilibria in 0*5 
per cent salt-free solutions corresponded to molecular 
weights of 403 and 977 respectively ; the boiling- 
point method gave 530 and 601 for the first compound 
and 622 and 636 for the second. 

These centrifuge values are only apparent owing 
to the electrical effect arising from the partial separa- 
tion of the large dye ions from the small sodium ions ; 
similarly, the boiling-point values give only an 
apparent molecular weight on account of the large 
ionisation of the sodium dye salts. When enough 
sodium chloride was added to eliminate the electrical 
potential arising from the partial sepjaration of ions 
in the centrifuge, both dyes were found to consist in 
solution of double molecules with two dissociated 
sodium ions. The other two sodium ions are perhaps 
rendered osmotically inactive by the close proximity 
of the complex dye group — that is, the Hammersteii 
effect. The sodium eosinate consists wholly of double 
molecules — the value found was 1343, as compared 
with 1384 for the molecular w^eight of (Nag eosinate).^- — 
but the sodium erythrosinate has, in additSon to double 
molecules, a small amount of more highly associated 
material and perhaps some fragments of molecules in 
solution as well. It is not likely that the concentra- 
tion of sodium chloride used was sufficient to produce 
any ‘ salting out ’ effect, but this point must be studied 
in more detail. 

The successful application of the ultraeentrifuge 
method to the study of these dyes enables us to attack 
the special problems — degree of uniformity, purity, 

* Contribution Fo. 33 from the Experimental Station of E. I. du 
Pont de Nemours and Company. 
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degree of ionisation, and the like — of the substances 
of moiecular weight of the order of 1000 from two 
converging angles : first, the ordinary methods for 
relatively simple molecules, and second, the centrifuge 
method for more complex molecules. 

In the ordinary methods, the solution must be 
absolutely free of foreign ions of low molecular weight 
and the ionisation must be considered in calculating 
the true molecular weight of the substance in solution. 
On the other hand, it is evident from the results 
obtained that the centrifuge gives the molecular or 
ionic weight directly even though foreign ions or ini- 
purities are present, that is, if enough electrolyte is 
added to repress the electrical potential set up by the 
partial separation of the ions in the centrifuge. 

A detailed account of this work will be published 
elsewhere. J. B. Nichols. 

Du Pont Experimental Station, 

Wilmington, Delaware, 

U.S.A., Mar. 29. 

^ Adair: Proc. Cambridge Phil. Soc., Biological Sciences,!, 75; 1924. 
Sorensen’s osmotic pressure value of 34,000 for the molecular weight of 
egg albumin agrees well with the uitracentrifuge value. However, his 
interpretation of his data has lately been questioned by Adair and also 
by Marrach and Hewitt, who consider 43,000 to be the correct value. 

‘2 Svedberg and Fahraeus : J. Aw. Chem. Sog., 48, 430; 1926; 
Svedberg and Nichols : J. Am. Chem. Soc., 49, 2920 ; 1927. 


Stability in Soap Films. 

The great inci^ease in recent years of knowledge of 
the specific properties of surface films has naturally 
made it easier to understand more of the recorded 
behaviour and stability of .Dewar’s long-lived soap 
bubbles and films ; but among the questions that may 
still be considered uncertain that of the possible strati- 
fication is not the least interesting. Recently it has 
been suggested that stratification in soap films is an 
abnormal condition, partly because under a certain 
defined condition a sheet of permanently solid leaflets 
can be produced. 

Now it is certain first that the usual limpid grading 
of the several colour bands down to the universally 
sharp boundary of the ‘ black ’ film is a deception 
masking the real mechanism. When a bubble de- 
velops under perfectly C|uiet conditions of temperature, 
humidity, etc., the colours do not remain graded for 
long, but sejDarate between numerous boundaries, 
usually visible to the unaided eye, and often quite as 
distinct as that defining the ‘ black ’ area. Several of 
the Dewar colour photographs show this in part. The 
fully developed appearance is very like stratus clouds 
at sunset. Further, in early stages of development 
especially, the graded coloured film is invaded by 
numeroiis stars, often drawn out by movement into 
a comet-like shape, and always well contrasted in 
colour from their surromidings ; that their boxmdary 
tends to the circular shape is evidence of their definite 
separation from the surrounding film (Fig. 1). Even 
in a film much too thick to show colour, similar 
behaviour can be detected at glancing^ incidence. 

This latter appearance can be induced in greater or 
less measure over the whole of a quiet bubble by very 
small departures in the direction of either alkalinity 
or acidity from the optimum value for the stable 
bubble. This reaction is akin to the well-known 
tumultuous or ‘ critical’ development (but not ex- 
tending to the black stage) and can be readily seen, 
for example, by momentarily removing the stopper 
from an ammonia reagent bottle near to a quietly 
graded bubble on a ring in the open air. It is reason- 
able also to suppose that this is a similar occurrence 
to the experiment of Lyons and Rideal in forming at 
will a bimolecular from a monoinolecular acid film by 
small increase in alkalinity, and that it is in the same 
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class as the observations recorded in the Dewar papers 
of the spontaneous change of second-order into first- 
order black in dilute ‘ Plateau ’ solutions, the deeper 
black appearing on the uniform greyer black as a 
slowly growing circle ringed with tiny silvery droplets 
from the aggregation of the disappearing layer. It 
may be added that this has occurred in a quiet black 
film formed from ordinary concentrated Plateau solu- 
tion which is approximately 2| per cent sodiiun oleate 
in 25 per cent glycerin. 

Here, then, the Perrin and Wells stratifications be- 
come revealed as almost certainly pervading the whole 
film, which appears therefore to persist not merely 
because of the intrinsic cohesiveness of the several bi- 
or poly -molecular strata, but also by means of a power- 
ful but labile attraction between their successive sur- 
faces throughout the film, these surfaces being so well 
ordered in some definite arrangement as to be mutuaiiy 
active. The picture agrees with an extension of the 
McBain diagram, with a more extended and more com- 



FiG. 1.— -Normal thinning of soap films, showing separation 
of various coloured spots. 


plete orientation beneath the surface layers ; and it 
seems reasonable to suppose that cohesive layers, in 
whatever position they may be formed, would be as 
oi'deriy as possible, in the absence of disturbance, and 
finally extend to complete lamination in films of 
reasonable thinness. McBain’s diagram shows partial 
bimolecular layers often reduced almost to mono- 
molecular thickness by a sort of alternate lateral sur- 
face cohesion or mutual activity of the successive long 
chain molecules ; and indeed such a mesh gives the 
impression of greater strength and stability than the 
more commonly depicted monomolecular sheet, un- 
symmetrical of course on its two faces, and supposedly 
only so maintained by the anchoring action of the 
carboxyl radicles presented over one face only. 

The extended stratified a]3pearance is no doubt pre- 
sented in large quiet bubbles rather than in flat films 
on rings of moderate dimensions, because the dis- 
turbances from the Gibbs’ ring support are more re- 
mote in the former case. The intensity of formation 
of the thicker coloured leaflets is not so great as that 
producing the black or thinner stages. So much is 
evident from the description in the Dewar papers of 
various forms of black development^ — from the slow 
separation and coalescing of tiny black spots through- 
out a coloured film, to the cataclysmal aggregation of 
black masses from a thick scarcely coloured liquid 
sheet up through a whirling delta to the rapidly ex- 
tending black area. ‘ Spots ’ and ‘ black masses ’ are, 
however, the very antithesis of what must, on the 
dimensions of the film itself, appear relatively as deep 
hollows and abysmal canyons ; the black stream, as 
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it forces its way tliroiigli, piles up the thick film on 
each side in a manner almost as miraculous as the 
passage of the Israelites across the Red Bea ! A very 
large lowering of surface energy in the production of 
the black state would explain this. 

Doubtless, then, the intensity of separation becomes 
less as the separating laytir is greater in thickness. 
Be|)arate eoiouied discs upon the black area skate 
about not only without being absorbed, but without 
even spreading, and sho^v much of the behaviour of 
impacting bodies ; and they can be increased to a 
thick colourless stream flowing across the black film 
without altering its character, another evidence of 
<lifferences of surface energy. So also a bubble, partly 
black, is exyianded and contracted only by variation 
in tliickness of the coloured portion, the black area 
remaining constant despite very large changes of 
diameter ; but coloured areas, although to a less 
extent, do display mutual repulsion and maintained 
separation. 

Such matters of actual observation lead to views on 
stability that may be epitomised as follows : Stability 
in a soap bubble is possible only where the disruptive 
action of surface tension is overpo'wered by structural 
(.^ohesiveness, surface action, however, being vital to 
ordinary thinning ; any local fault or developed weak- 
ness in the structure results in instantaneous collapse. 
The protection provided by an enclosure freed from 
floating solid matter or spray or deleterious volatile 
materia] is necessary ; but the bubble is likely to be 
stable only when its composition is maintained suffi- 
ciently unifomi tliiougliout the thinning process to 
allow of the production of layers of equal or approxi- 
mately ecfual surface activity and therefore cohesion. 
Otherwise too sudden local changes of surface energy 
will cause rapid sweeping up or local aggregation of 
these layers ; and a closed vessel has the obvious 
further use of facilitating the desirable imiformity. 

For the purpose of encouraging simple experimenta- 
tion it may be added that, so far as the quality of the 
materials is concerned, it is doubtless true that highly 
purified oleic acid is advantageous for special observa- 
tions ; but perfect success and stability are readily 
secured wdth good oleic acid purified by the old Allen 
method (warm treatment with successive small pro- 
portions of lead oxide, etc.). This ensures a sufficient 
absence of saturated acids, which produce imwmrkable 
variations in viscosity, or even, as Lawrence has 
recently showm, solidifiable stratifications with con- 
sequent ‘ faults * in film structure. 

W. J. Green. 

Royal Institution, 

London, W.l, April 17. 


Measurement of Relative Specific Heats of Gases 
at High Temperatures. 

In two recent papers ^ a new method has been de- 
scribed for measuring the specific heats of gases. The 
essential part of the particular form of apparatus 
described is a calorimeter containing an iron tube, 
which is heated by an electric current, so as to raise 
the temperature of its centre some 10° C. above that 
of its ends. Two thermo junctions placed symmetric- 
ally each side of the centre of the tube, and therefore 
at points initially at the same temperature, are con- 
nected in opposition to a galvanometer. It was showm 
that w^hen a gas flows through the tube, the resulting 
deflection of the galvanometer is an accurate measure 
of the heat capacity of the gas . Although this method 
has already been used with success up to temperatures 
of 500° C. by placing a calorimeter of this type in a 
suitable oven, serious technical difficulties are likely 
to be encountered at considerably higher temperatures. 
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In this letter a modification of the method will be 
described which is very well suited for the measure- 
ment of relative specific heats at high temperatures. 

A long platinum tube, wffiich in the preliminary 
experiments to be described had a length of 25 cm. 
and an external diameter of 1-5 mm., has its ends 
maintained at room temperature and is heated by 
passing through it an electric current. Except near 
the ends the tube will have a uniform temperature of, 
say, 1300° C. The distance from the ends at which 
this uniform temperature is appreciably attained de- 
pends on the thermal conductivity of the tube and on 
the heat loss. For the tube used at 1300° C., this 
length is about 6 cm., leaving the central 13 cm. of 
the tube at a uniform temperature. The tube is now 
cooled (or heated) slightly at its centre, so as to pro- 
duce a temperature drop (or rise) of, say, 20° C. This 
can be done in many ways, perhaps the simplest being 
to increase the radiation loss from the centre of the 
tube by attaching there a small piece of platinum. 

It has been shown (loc. cit.) that the heat transfer H 
between a tube and the gas flowing in it, is given, to a 

first approximation, by H = <9^-, where ^ is the tem- 
perature gradient along the tube and where Q is the 
heat capacity of the gas passing in unit time. Thus 



when a gas flows through the platinum tube the tem- 
perature distribution will be altered, the parts where 
the gas is rising in temperature being cooled and vice 
versa. But the temperature of the two uniform tem- 
perature parts of the tube will not alter since there 
dd 

^ =0. Hence the central part of the tube, with its 

temperature dip of 20° C., will have its ‘ ends ’ main- 
tained at the constant temperature of 1300° C. It 
will therefoi*e serve to measure the relative heat 
capacity of gases between 1280° C. and 1300° C. 

The essential feature of this method is the existence 
of the two uniform temperature parts of the tube 
separating the shallow central dip from the steep 
gradients near Ihe ends. These parts serve to make 
the temperature distribution near the centre quite 
independent of what happens near the ends, even 
when a gas is flowing in the tube. This method there- 
fore enables one to measure the relative specific heats 
of gases over, say, a 20° C. range at 1300° C., with an 
apparatus in which the only part heated at all is a 
narrow platinum tube. 

A convenient method of measuring the temperature 
changes due to the flow is to project images of two- 
short lengths of the tube, situateel symmetrically at 
A and R on each side of the central dip, on to two 
thermopiles. These are connected in opposition to a 
galvanometer and the deflection of this, due to a gas 
flowing in the tube, will be proportional to the flow 


NATURE 


817 





May 31, 1930] 


rate miiltiplied by the mean specific heat between 
1280° and' 1300° C. The curve in Fig. 1 shows the 
temperature distribution, measured with an optical 
pyrometer, obtained in some preliminary experiments. 
The numbers against the curve are the measured 
temperature changes, in degrees centigrade, due to a 
flow of air from left to right. In spite of the large cool- 
ing (40° C.) near the end, the temperatures of the uni- 
form parts are unchanged. This gives experimental 
demonstration of the practicability of the method. 
The actual dip shown of 60° C. and the flow rate of 
70 c.c. per minute are both too large for actual deter- 
mination of specific heats. 

By using platinum -iridium tubes the method should 
be feasible up to 2100° G., and with certain gases in 
tungsten or molybdenum tubes up to even higher 
temperatures. 

P. M. S. Blackett. 

E. K. Kideal. 

Cambridge. 

^ Blackett, Henry, and Eideal, Proc. Roy. Soe., vol. 126, p. 3 19 ; 1930 ; 
and Blackett and Henry, Proc. Roy. Soc., vol. 126, p. 333 ; 1930. 


Mortality amongst Plants and its Bearing on 
Natural Selection. 

It is a familiar fact that the majority of plants 
produce a vastly larger number of offspring than can 
possibly survive, but unfortunately exact quantita- 
tive observations respecting their mortality is meagre 
in the extreme. 

In the course of collecting data for ecological pur- 
poses, certain facts have come to light regarding the 
death of yomig plants which, if typical, would appear 
to be of fundamental importance in any estimate of 
the incidence and intensity of natural selection. By 
briefly indicating here the nature of these preliminary 
observations, it is hoped that other investigators may 
be induced to record their experience and to collect 
data of a similar character so that it may be possible 
to judge as to how general is the phenomenon in 
question. 

A typical example is furnished by Silene conica L. 
This plant, which is one of the steppe species in the 
flora of Great Britain, behaves as a ‘winter -annual’. 
The seedlings germinate in September, and on a marked 
quadrat there were present, soon after germination, 
no less than 175 seedlings per square decimetre. By 
Nov. 23, whilst still in the cotyledonary stage, the 
number of seedlings had become reduced to 110, whilst 
by Jan. 31 only nine survived. There is thus not 
only a very high mortality amounting to nearly 95 
per cent, but also the important fact is that this 
mortality was entirely confined to the seedling stages. 
All the mortality occurred j.'rior to the formation of 
the second pair of foliage leaves, and all the nine 
survivors will clearly attain the flowering condition. 
A large plant of Verbascum Tliapsus L. produced 
several hundred thousand seedlings, of which, however, 
ail but 108 died during the first six months. All the 
survivors which attained the rosette stage flowered 
and produced seeds. Similarly, the winter-annual 
Ranunculus parviflorus L. in Cornwall produces large 
numbers of viable seeds, and sometimes the seedlings 
are seen in great abundance, but in an experience of 
this species extending over several years close observa- 
tion both in culture and in the feral state, it is evident 
that practically the whole mortality occurs prior to 
the rosette phase and that almost all the individuals 
which attain this condition produce flowers and fruits. 

Observations on the spring-germinating 
viridis L. showed a mortality of more than 50 per cent 
in the first month, and observations on Oochlearia 
danica^ Dianthus p7^olifer, and other species would 
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appear to warrant the conclusion that, in these plants 
at least, the mortality and therefore the operation 
of natural selection is almost entirely confined to the 
juvenile stages of development. Observations on 
seedlings of Fagus sylvatica after the bmast ’ year of 
1922 indicate that this is true also of arboreal species. 
In the case of two species of Silene^ namely, we 
conica and Silene anglica, the mortality, in the plants 
under observation, took place at so early a stage that, 
if growing intermingled, the seedlings could only have 
been distinguished if at all with the greatest difficulty. 
Of the plants which survive to the stage when the 
distinctive external specific and generic characters 
appear, almost all produce flowers and fruit and prob- 
ably yield offspring. 

Field observations suggest that the incidence of 
mortality described may well be of general occurrence. 
Certainly in the instances cited it would appear that 
the adult characters, apart from those concerned with 
efficient- pollination and seed dispersal, can play no 
direct part in determining survival, but that in so far 
as survival is dependent upon the structure and 
physiology of the species, it is the characters of the 
juvenile, not the adult, which are important. When 
mortality does occur in the more adult phases of de- 
velopment, it is generally the result of catastrophic 
causes which destroy the fit and unfit with equal 
impartiality. 

If the adult characters upon which we rely for 
taxonomic distinctions, apart from the exceptions 
mentioned, owe anything to natural selection, it must 
be not because of their external manifestations but 
because they are the inevitable consequence of those 
characters, probably internal, which determine sur- 
vival in the juvenile stages. Any selection which 
might occur in the adult phase will clearly be con- 
nected with the direct production of viable seeds by 
individuals and not by a selection amongst progeny. 

The actual selection amongst the progeny of in- 
dividuals, the classical modus operandi of natural 
selection, would then appear to occur almost entirely 
in just those phases of development which show the - 
greatest similarity between species, those phases 
which show the least divergence of morphological 
type. If, then, natural selection be an important 
factor, the uniformity of the juvenile morphology 
and the great diversity of that of the adult present 
natural selection in the guise of a factor tending 
towards homogeneity rather than towards the diverg- 
ence of type which it has usually been supposed to 
bring about. 

E. J. Salisbury. 

Botanical Department, 

University College, London, 

May 

Methyl Glyoxal as an Intermediary in 
Fermentation. 

Whilst the earlier work on fermentation, especi- 
ally Prof. Neuberg’s investigation of the second form 
of fermentation, rendered the participation of methyl 
glyoxal as' an intermediary stage probable, proof that 
methyl glyoxal is formed by systems capable of fer- 
menting or glycolysing sugar has been obtained by 
the recent work of Toeniessen and Fischer (Zeits. 
physiol. Ghem., 161, 254), Aiiyama Biol. Chem., 

77, 395), and especially by Neuberg and Kobel and 
various collaborators {Biochem. Zeits., 203, 463, and 
later papers). The latter workers conclude that 
methyl glyoxal is only dismut ed or fermented in 
presence of cozymase, whilst its formation takes 
place also in absence of cozymase if hexose phosphate 
is used as the substance of origin. 

^ Its identification as a substance produced in vivo 
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raises again the question, as to why methyl glyoxal 
is not fermented when ad,ded, to yeast or yeast pre- 
I'fa rat ions. With glyc‘olytic systems, no such difii- 
<ailty iirises. as tiie glyoxalase of Dakin and Dudley 
(.XcMjherg’s keto aldehyde mutase) provides an enzyme 
syst<‘m capable acting on added glyoxals. Prof. 
Neuberg has suggested as a hypothesis that methyl 
glyoxal, in order to he fermented, has to be present 
in one of the many tautomeric forms theoretically 
possible for tliis substance, perhaps some enol or 
ring form. 

The first transformation that methyl glyoxal 
undergoes in fermentation, its oxidation to pyruvic 
acid, appears to be a dismutation, in which aeet- 
akiehyde is simultaneously reduced to alcohoL It 
is not ]>ossibIe on the present evidence to decide 
whether an aldehyde mutase of the type discovered 
by Parnas and by Battelii and Stern is responsible 
for this transformation ; a close analogy is, however, 
suggested by recent work of the Euler school (par- 
ticularly Euler and Myrback {Zeits. physiol. Ghem., 
165^ 28} which shows that the necessity for cozymase 
is characteristic for aldehyde dismutations. Since 
dismutation is typical for substances possessing a 
free - OHO group, and independent of the structure 
of the rest of the molecule, one would expect methyl 
glyoxal to be fermented in its - CO - CHO form and 
not in some enolic modification. It is interesting that 
according to Ariyama {Jour. Biol. Chem.^ 77, 359) 
the lactic acid formed from methyl glyoxal by liver 
extract accounts quantitatively for the methyl glyoxal 
disappearing ; that is, all methyl glyoxal is de- 
stroyed by internal dismutation, none undergoing the 
ordinary aldehyde mutation to CH3.CO.COOH and 

Work by me {Biochem. Jout., in the press) has 
shown that phenyl glyoxal, though reacting in a 
peculiar way with di-amino acids, does not show the 
reaction with mono -amino acids typical for the - CHO 
group. It is kno\m that phenyl glyoxal forms a 
stable hydrate, and this peculiarity might explain its 
refusal to behave as an aldehyde, which is also shown 
by the sluggish way in which it reduces Fehling’s 
solution. According to unpublished work by Mr. 
Pirie, chioraihydrate also does not react with mono- 
amino acids. Enolisation might also explain this 
peculiarity of phenyl glyoxal, but the readiness with 
which it forms osazones, glyoxalins, and so on, shows 
that if enolisation does take place in solution, it must 
be easily reversible. Methyl glyoxal resembles phenyl 
glyoxal in its chemical reactions and in its behaviour 
towards glyoxalase. It also forms a stable hydrate 
(as shown, for example, by its great heat of solution) 
and it seems probable that methyl glyoxal is not 
fermented, because, in solution, it does not possess 
a free - CHO group. One would then assume that 
methyl glyoxal formed in vivo exists at first in the 
- CO . CHO form, and is normally oxidised before it 
has time to take up water. Any methyl glyoxal 
escaping and passing into the inactive form would 
presumably be removed by glyoxalase. 

The^ question remains as to why the intei’nal dis- 
mutation under the action of glyoxalase is not simi- 
larly inhibited. It must be kept in mind that the 
above argument only applies to reactions which 
require a free - CHO group. Since in the action of 
glyoxalase both carbonyl groups of the glyoxal are 
concerned, it seems possible that the point of attack 
of the enzyme is at the keto group. The examples 
of chioraihydrate and mesoxalic acid show that stable 
hydration of a carbonyl group is dependent upon the 
neighbourhood of strongly negative groupings ; in 
glyoxals the keto group is responsible for the tm- 
typieal behaviour of the adjoining - CHO. Hence re- 
duction of the -CO— to -CH.OH- group, or even 
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the reaction of the - CO - group with the combining 
group of the enzyme, might enable the terminal car- 
bonyl to react as a normal aldehyde group, 

J. O. OlRSAVICIUS. 

School of Biochemistry, 

Cambridge, April 24. 


• Quantitative Analysis by X-Rays . ' 

No doubt it is at present true that X-ray ana- 
lysis is more sensitive in detecting a trace of an 
element of high atomic number dispersed in an ele- 
ment of lower atomic number than it is in the reverse 
case. For that and other reasons given by Prof. 
Hevesy (Natube, May 24, p. 776), the sensitiveness 
is variable. As the result of experience gained with, 
non -metallic substances, the sensitiveness was stated 
in 1925 to be roughly 0*1 per cent, and we assumed 
that would be time for metals. On making careful 
tests, in which we had the assistance of chemists 
experienced in the requisite analysis, the method 
was foimd to be more sensitive than that for all im- 
purities in zinc of higher atomic number than chromium . 
Evidence is given (see Eddy, Turner, and Laby, Proc. 
Boy. 80 c., 124, p. 163 ; 1929) that the elements 24 Cr,. 
25 Mn, 26 Fe, 2’7 Co, 29 Cu, of atomic number less than 
30, as well as nine elements of atomic number greater 
than 30, can be detected in 30 Zn, although none, it is 
believed, was present to more than about 0-0005 per 
cent, and one, 33 As, gave its Ka^ (and probably its Ka^) 
lines well enough to be measurable to 1 X.U., when 
present by chemical analysis to less than 0*00001 per 
cent. Thus evidence is given in the paper quoted that 
I the K X-ray spectrum of an element present to less 
than 0*0001 per cent in a metal can be photographed. 
Prof. Hevesy disagrees with this statement. It should 
be admitted that up to some months ago we had not 
obtained that sensitiveness when using non-metals, 
but there appears to be no theoretical reason why the 
technical difficulties met with should not be overcome. 
Has Prof. Hevesy evidence that the sensitiveness men- 
tioned cannot be obtained with a metal ? 

Within the limits of space allowable it is not possible 
to discuss here what Prof. Hevesy writes with refer- 
ence to quantitative analysis more than to emphasise 
that Dr. Eddy and I did not use a reference method 
in most of the experiments described in Proc. Boy, 
80 c., 127, p. 20 ,* 1930 ; that is, in calculating 

the composition of an alloy, no use is made of an 
alloy of known composition. Chemical analysis (or 
synthesis) was only used to verify the results so- 
calculated. The assumption made and verified 
is “ that the ratio of the number of atoms of two- 
elements in an alloy of metals of nearly equal atomic 
number is equal to the ratio of the intensities of 
the corresponding lines (say the JCaj lines) in the 
spectra of the elements provided the lines are excited 
under equivalent conditions We believe that this 
principle, and the method which has been worked 
out to apply it, will prove of value in atomic analysis 
by X -ray spectroscopy, and make it less empirical than 
it has been, although it is obvious there is considerable 
scope for improvement in that respect. This advance 
should be attainable by a further study of the physical 
phenomena involved. 

X-ray analysis is being applied much more than 
might be inferred from the literature of this subject. 
In our experience it is more readily applied to' the 
atomic analysis of metallic than non-metaliie sub- 
stances, which means it is more immediately suscept- 
ible of application in metallurgy than in mineralogy, 
although Profs. Hevesy and Coster and others have 
of course obtained most valuable results in the latter 
held. T. H. Laby. 

London. 
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Early Chinese Rice. 

An unusually detailed account of the discovery 
and utilisation of a ‘ sport ’ occurs on page 470 of the 
1859 edition of an English translation of “ The Chinese 
Empire/’ by Monsieur Hue. The account may be of 
interest to "agriculturists and geneticists. The book 
is not often met with, and indeed I have had no oppor- 
tunity of consulting the French original. 

“ ‘ I w^as walking/ says the Emperor Khang-hi, ■ on 
the first day of the sixth moon, in some fields where 
rice was sown, which was not expected to yield its 
harvest until the ninth. I happened to notice a rice 
plant that had already come into ear ; it rose above 
all the rest, and was already ripe, I had it gathered 
and brought to me ; the grain was very fine and full, 
and I was induced to keep it for an experiment, and 
see whether it would on the following year retain 
this precocity, and in fact it did. All the plants that 
proceeded from it came into ear before the ordinary 
time, and yielded their harvest in the sixth moon. 
Every year has multiplied the produce of the pre- 
ceding, and now for thirty years it has been the rice 
served on my table. The grain is long, and of a rather 
reddish colour, but of a sweet perfume, and very 
pleasant flavour. It has been named ya-mi, or 
‘ Imperial rice’, because it w’as in my gardens that it 
was first cultivated. It is the only kind that can 
ripen north of the Great Wall, where the cold begins 
very early, and ends very late, but in the provinces 
of the south, where the climate is milder, and the soil 
more fertile, it is easy to obtain two harvests a-year 
from it. . . / ” 

M. Hue adds that this rice was introduced into 
Manchuria, and that it succeeds admirably in dry 
countries, having no need of perpetual irrigation. He 
thought it would certainly prosper in France, but 
although he sent several samples to that country he 
never heard that any experiment was tried with it. 

Two French books allude somewhat vaguely to this 
rice. “ Le Rapport sur les Cereal es : Exposition 
Universelle” (Paris, 1878), mentions the above story 
and offers the alternative name Hz precoce. “Les 
Plantes de grande culture’” (Paris, 1893) says that 
there appears to be a variety of rice in China which 
completes its growth in less than three months. 

The variety is probably identical with the yu-nii 
{Oryza communis pyrocarpa Al.) which is the only 
variety specifically attributed to China by M. A. 
Cai'leton (“ The Small Grains ” ; Hew York, 1916). 

The emperor Khang-hi reigned from 1662 until 1723. 

Hugh Nigol. 

Rothamsted Experimental Station, 

Harpenden, Herts, May 3. i 


Raman Spectra of Crystalline Nitrates. 

In a communication to Hatuhe of Mar. 22, p. 463, 
P. Krishnamurti describes some results of his experi- 
ments with powdered crystals. In a paper sent two 
weeks ago to the Annalen der I^hysik I have given 
the results of my measurements on much the same 
subject. By suspending the crystal powder in a 
liquid of suitable refractive index, and using suitable 
light filters, I obtained the Raman spectrum of such 
intensity that a spectrograph with large dispersion 
and very narrow slit could be employed. 

Like Krishnamurti, I found a displacement of the 
inactive HO 3 ' frequency depending on the kation, 
and also a new remarkable difference between the 
anhydrous crystals and the hydrates. The frequency 
differences of the inactive Raman frequency of the 
NO 3 ' ion are as follows : ( 1 ) monovalent salts ; 
lithium (anh.), 1086; lithium (hydr. J HgO), 1073 ; 
lithium (hydr. 3 HgO), 1055-5 ; sodium (anh.), 
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1067-5 ; potassium (anh.), 1048-4 ; silver (anh.), 
1045-0. (2) bivalent salts : calcium (anh.), 1064-3 ; 

calcium (hydr. 4 H 2 O), 1044-6 ; strontium (anh.), 
1054-4; copper (hydr. 6 H 2 O), 1052-9; copper (hydr. 
OHgO), 1044-4; barium (anh.), 1046-5 ; lead (anh.), 
1045-0. 

Some of the wave numbers are in accordance with 
the data given by Krishnamurti. 

Furthermore, in solutions of the nitrates, I found 
a variation of the NO 3 '' frequency with the con- 
centration ; for example, for a solution of 10 mol 
Na]Si 03 ^ of water Av=: 1049-8, and for a 

3 mol solution Ai'= 1047-2. For a 14 mol solution 
of LiN 03 Raman difference was A 1050-3 ; 
for a 0-5 mol solution Ap= 1046-0. 

Walthee, Geelach. 

Physical Institute, 

University of Munich, Mar. 31. 


Effect of Direct Current on the Frequency of 
Sonometer Wire. 

The maintenance of oscillations of a sonometer 
wire by the passage of an alternating current through 
it has been studied in detail by Krishnaiyer and others 
(Phil. Mag., 1922, etc.). If, however, direct current 
of the value of about an ampere be passed through the 
wire, it is found that the frequency of the oscillations, 
for a fixed position of the two sonometer bridges, is 
slightly lower than what it is when no current is 
passing. This effect is best observed by tuning the 
sonometer with an electrically excited fork placed on 
the sonometer board. When the wire is tuned to this 
frequency it begins to vibrate with a large amplitude. 
These vibrations are observed with a low power micro- 
scope. If the direct current be now passed through 
the wire, the amplitude of the vibrations is immedi- 
ately reduced, and can be restored again to its original 
strength by shortening a little the length of the wire 
between the bridges. 

We have verified that this lowering in frequency is' 
not due to the heating effect of the current and is also 
not a magnetic effect. This effect can also be observed 
with an ordinary tuning fork and wires of any material. 

The quantitative measurements and other interest- 
ing results will be published elsewhere. 

D. V. Gogate. 

Y. G. Naiic. 

Physics Laboratory, Baroda College, 

Baroda, India, April 10. 


Band Spectra of Copper Oxide. 

Edee and Valenta in 1911 had observed some of 
the bands of copper oxide in the flame spectra of all 
copper salts. Hertenstein observed them in the flame 
of the arc in air in 1912. R. S. Mulliken (P/zys. Rev., 
26 , 4; 1925) also noticed them while working on the 
spectrum of Cul as excited by active nitrogen. They 
would appear better by a small leakage of air into the 
halide vapour, or the presence of a little oxygen in the 
nitrogen used. I have obtained these bands by arcing 
between copper electrodes in an atmosphere of oxygen. 
They are degraded towards the red and occur in pairs, 
of which the shorter wave-length component is rela- 
tively weak. Their rotational structure reveals that the 
system is due probably to a — >-^2 transition. The 
frequencies of vibration for infinitesimal amplitude are 
found to be approximately 620 cm."^ and 345 em."^ for 
the final and initial states respectively. A detailed 
investigation will be published elsewhere. 

' P. C. Mahanti. 

Applied Physics Laboratory, 

University College of Science, 

University of Calcutta, April 4. 
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New Lig'ht on Vision.^ 


By Prof. G. Elliot Smith, F.R.S. 


M an alone among living creatures, really ;sees 
tbe world in the sense that w^e nsnally 
associate with, the verb " to see The -apes and 
moiikcn^s are provided with eyes which are closely 
similar in structure to those of man and on- the 
functional side are perhaps equally efficient dioptric 
Instruments. Man's comprehension of what he 
sees, however, and his understanding of the world 
of things and actions revealed by his powers of 
visual discriniination, clearly transcend those of 
the apes, to which we have no reason to attribute 
tlie human quality of understanding what is re- 
vealed by sight, of appreciation of beauty, and the 
subtler forms of actions such as facial expression, 
or of possessing the initiative and skill that result 
from the wider vision. 

Investigation of the comparative anatomy of the 
])raLn reveals the fact that within the natural order 
of mammals (Primates), to which man belongs, the 
cerebral connexions of the optic tracts have been 
so profoundly revolutionised that what is virtually 
a new instrument of vision has been evolved. ’ The 
progressive cultivation of this ‘new vision’, (see 
Natueb, April 28, 1928, p. 680), eventually led to 
the emergence of those profound changes in the 
whole organism which transformed an ape into a 
human being and conferred upon him the distinctive 
attributes of mind and skill which are the out- 
standing tokens of his humanity. 

The factors invohmd in the making of the mind 
fall into several distinct phases. The acquisition 
of definite representation for touch, vision and 
hearing in a newly evolved area (neopallium) of the 
cerebral hemisphere was responsible for the emer- i 
gence of mammals. It conferred upon vision not 
only the possibility of closer integration with other 
kinds of sensorj^ experience, but also a greater 
influence in the conscious control of behaviour. 
The birth of a new cortex created a new tjrpe of 
animal profoundly different in every part of its 
organism and especially in its potentialities. In 
particular the evolution of the neopaliium involved 
the transference to the cerebral hemisphere of the 
control of voluntary movements and that led to 
far-reaching changes in the parts of the brain and 
spinal cord concerned with muscular activities. 
The iiew^ cortex established direct connexion with 
the spinal cord, new links with the cerebellum 
which provoked the evolution of a new element in 
that organ, and corresponding transformations of 
the cerebral and cerebellar connexions with all 
other parts of the central nervous system involved 
in the control and regulation of movement. This 
remaking of the brain involved the usurpation by 
the new cortex of many of the functions of the 
midbrain. 

The next phase is displayed in the Primates, in ' 
which the increasing dominance of vision accentu- 
ated the process of transference to the neopallium 

discourse delivered at the Boyal Institution on 


* Friday evenini 
Mar. 14. 


of the control of movement. The increasing con- 
centration of visual functions in the cerebral cortex 
conferred upon vision a fuller participation not 
merely in the affairs of conscious life but also in the 
regulation of motor behaviour, and integrated 
visual, tactile, and motor experience with the 
Idnaesthetic products of the animal’s own move- 
ments, the consciousness of the postures and actions 
of its own body. The cortex came to play a part 


FIG. 1. 
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in the control of posture, and this conscious activity 
eventually conferred upon man not only the erect 
attitude, but also that intimate integration of skill 
of hand and eye with the no less important factors 
w^e call balance, poise, and rhythm, which with 
perfection of timing are the essential elements in 
dexterity. 

The nervous system w'^as first called into being to 
facilitate the performance of rapid and precise 
movements. In the direction of these activities an 
important part has always been played by the eyes. 
Long before they were capable of true vision, such 
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as the appreciation of images, they were instruments 
fra‘ recording movement in the outside world, and 
for* guiding the animaFs owm movements. Tlirougli- 
oiit'^tlie whole of its subsequent history the refirie- 
nnuit of muscular skill has been intimately associated 
vuth the progressive modification of the nervous 



system. In its highest manifestation the making 
of the mind was in large measure due to manual 
dexterity, the exploration of space with hand and 
eye and the integration of the knowledge of the 
world acquired by vision with the inti- 
mate personal experience of the move- 
ments of our Joints. 

The comparative anatomy of the 
brain reveals the fact that the progress- 
ive development of vision is strictly 
conditioned by the ability of the hands 
to be , used as , skilled instruments. It 
seems that ■ manual ' dexterity ' is an 
imjjlicit condition for the attainment of 
biological usefulness for the refinement 
of visual discrimination. Vision could 
not have extended the range of its 
pow'ers and mflnence in the Primates 
if their hands had not escaped the 
specialisation which in other mammals 
restricted their power of adaptation . 

The integration of vision and mus- 
cular skill is a complex process. The 
heightened powers of vision provide 
direction for the acquisition of skill— 
and the cultivation of skill involves not 
the hands only, but also the whole body, which is 
essential for the maintenance of the appropriate 
posture as well as for the performance of movements 
that contribute to tlie successful action of the part, 
such as the hand, upon which the visual attention is 
fixed. This participation of the wiiole organism in 
any act of skill contributes (in some way that W’'e do 
not understand) to the development of the intricate 
co-ordinations involved in the conjugate inove- 
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ments of the eyes, which in mammals are the essen- 
tial preparation for the attainment of the fullest 
cultivation of binocular vision, the development of 
a macula and fovea, and the ability to see stereo- 
sGopically and so add a third dimension to spatial 
discrimjiiation. In addition, the proprioceptive 
impulses from the eye muscles, as well as 
from the muscles and joints involved in 
any movement, add their quota to the 
integration and link the process of spatial 
appreciation with the personality of the 
individual . This coherence . between vision 
and skill is the essential mechanism ' for 
the making of mind and Tor giving it its 
distinctive individuality as an intimate 
part of the personality. The practice of 
manipulation to ' satisfy visual curiosity, 
which is aroused in its most intense form 
wlien the macula is developed, necessarily 
led to the cultivation of tactile dis- 
crimination and stereognosis . Visual per- 
ception and conception are products of 
the integration of these factors with vision 
and as the result the progressive evolution 
of intelligence. 

Bearing in mind these considerations, 
the facts of the comparative anatomy of 
the brain take on a new significance ; 
and in turn features which hitherto have 
been overlooked can be detected in the 
brain when the fuller understanding of its working 
suggests the search for them. 

In the human brain (Fig. 1) the fibres of the optic 
tract end for the most part (probably not less than 



95 per cent) in the lateral geniculate body, where 
they transfer the impulses coming from the eyes to 
a new tract of fibres, the optic radiation, wiiich 
carry .them, to the visual receptive area now com- 
monly known as the ' area striata ’ {Proc. Boy. Soc., 
p. 62; ' T904). This almost exclusively cortical 
connexion of the pathvmy leading from the eyes is 
a token of the fact that in man vision is brought 
into, the full light of consciousness. It .had lost 
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most of automatic and imconscioiis photo- 

static iiifliio!i(a‘s that are so obtrusive in most other 
living*; creatures. Vision is ' the foundation of 
iiiteiligence and the chief source of our knowledge. 

This <iistinetion can be graphically displayed by 
nuuuis of thre(^ diagrams. In the reptilian ancestor 
f)f mammals (Fig. 2) the optic tract, in spite of the 
wide currency of ^lonakow’s diagram, does not 
estabiish any connexion with the cerebral cortex. 
Host of its fibres end in the midbrain, from which 
tracts [T) ])roceed to the motor nuclei in the brain 
ami si'final cord. In addition to this connexion, 
vliieh automatically directs the movements of the 
animal, there is also a group of fibres (JT), wliich 
forms part of tin' light-reflex mechanism, using the 
<5culomotor nucleus (III) and the ciliary ganglion 
(V) to intiuence the iris and the size of the pupil. 

Most of tlie fibr(‘s of the optic tract are function- 
al} v relaterl to these imconscious activities. The 
niunber of fibres concerned with the conscious 
awareuiess of vision is small. They |>^ss to the 
lateral gcuiiculate body and from it to the thalamus. 

In mammals (Fig. Jl) the lateral geniculate body 
; 1 eeei ves a larger proportion of the fibres of the optic 

tract and transmits some of the impulses (by means 
of the optic radiation) to the newly developed 
cortical area, neopailium, which affords a represen- 
tation of vision (area striata) in the cerebral 
hemisphere. The transference to cortical control 
of funetioiis previoiisty performed by the midbrain 
necessitates the establishment of new connexions 
between the cerebral cortex and the midbrain, both 
(A) from the receptive visual area and (B) from the 
area which controls voluntary movements. For 
vision and movement are intimately interrelated. 
In addition, the assumption the* neopallium of 
the control of the movements of the whole body 
leads to a profound revolution in all the motor 
mechanisms in the brain and provides the visual i 
area with opportunity to exercise a wider influence { 
on behaviour. 

In man (Fig. 4) all the midbrain comiexions 
shown in Fig. 2 have been lost, excepting only the 
light-reflex arrangements (X). The visual path- 
way leads almost exclusively to the cerebral cortex, 
and more than half its fibres {M and M^) are new" 
elements coming from the macula lutea of the 
retina. Only the monkeys, apes, and men among 
mammals have a macula and enjoy macular vision. 
The development of this sensitive spot on the 
retina w^as not evolved until the axes of the eyes 
w"ere altered to permit them to look forward and 
their visual fields to overlap. A very complex and 
precise correlation between the movements of the 
tw"o eyes is required (conjugate movements) to 
bring the tw "0 images of an object with certainty 
upon certain determined areas in the two retinae. 
These areas become the maculae, the instruments 
w"hich confer on vision greater powers of resolution 
and discrimination. The development of macular 
vision led to the progressive transformation of the 
brain and eventually to the making of the human 
mmd. It conferred not only the ability to dis- 
criminate between the details of form, texture^ and 
colour, but also led to an enhancement of the ! 
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knowdedge w-hich became accessible to a mind in- 
tent upon satisfying the curiosity awakened by such 
new" revelations. 

Binocular vision enriched by macular efficiency 
provided the conditions w'hich made possible the 
attainment of stereoscopic powders, the conscious 
appreciation of a third dimension in space, the 
recognition of solidity and perspective. A vision 
of the world w-as thus revealed to man, wdth an 
appreciation of form, colour, size, and space, and a 
fuller understanding of distance and movement. 
The most significant enrichment of the sensory 
basis of the mind is conferred by the macula. To 
paraphrase the account given by the late Br. Henry 
Watt, it ''refines and distinguishes positions and 
forms, and, aided by the more precise accommoda- 
tion w"hicli becomes evolved in association wdth it, 
it sharpens the objects of attention and dissipates 
the rest “ Stereoscopy adds a new character to a 



group of forms that may persist for indefinite 
periods of observation ; delicate skin gives greater 
sensitivity to variations of pressure, and the pre- 
hensile hand implies a very great refinement in the 
positions and forms of the derived articular sense. 
In the hand this becomesafinemobile tridimensional 
sense w"hich, like the stereoscopic eye, can go round 
and through things, so almost isolating them from 
their surroundings.” 

When in response to the visual curiosity excited 
by the new vision of the forms, textures, and colours 
of objects, the hand, under the guidance of the eyes, 
examines these objects, and explores their positions 
in space, not only is tactile information added to 
visual knowledge and integrated with it, but also 
the impulses from the joints, muscles, tendons, and 
in fact from the w-hole body, recording the effects 
upon the organism of the accomplishment of the 
action, are added to the visual, tactile, and motor 
sources of ' knowiedge. Hence, as Dr. Watt ex- 
presses it, " the articular sense is the conscious 
correlate of action and of the individixaFs share in 
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his experiences Thus '' action enters into the 
data of sense to integrate with ifc and so build up 
psychical mind-stuff 

The consciousness of action makes possible “ the 
integrations of percept and probably of concept 
that are the beginnings of intellect ’h It adds the 
essential personal element in the process of inter- 
action of mind and mechanism, and the interpreta- 
tion of the means whereby motor skill creates mind. 
For the first purpose of the mind is to serve the 
ends of action. It is not merely a speculative 
instrument given to man that he may form for 
himself a disinterested knowledge of the world, 
create and enjoy works of art, and plan an elysium 
of happiness and love,” It is primarily a means 
for seeking actively, under the guidance of attention 
and interest, the objects of its own desire, and for 
expressing in movement and other forms of 
behaviour the satisfaction of the impelling appe- 
tites. Vision and touch are closely integrated with 
movements and feelings and the affective results 
of such expressions of the mind’s searching for 
satisfaction . 

This brings us back once more to the essential 
fact one is trying to make clear in this discourse. 
Man’s intellectual pre-eminence is based primarily 
on the evolution of macular vision in a Primate 
with adaptable hands w^hich attained the erect 
attitude when the cerebral cortex under the con- 
scious influence of vision came to control and regu- 
late posture. The profound and widespread effects 
of this revolution upon the structure and functions 
of every part of the brain — cerebral hemisphere, 
cerebellum, red nucleus, substantia nigra, corpus 



Fig. 5. 


striatum, midbrain, and hindbrain— will not be 
discussed in this discourse. But attention must be 
directed to some of the obtrusive expressions of 
this new" vision in the anatomy of the optic parts of 
the human brain. 

The development of the macula was responsible 
for adding to the optic nerves and tracts as many 
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new fibres (Fig. 4) as the whole of the rest of the 
retina (peripheral) supplies. In the lateral genicu- 
late body a new' receptive nucleus of corresponding 
dimensions is provided to transmit macular im- 
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pulses to the cerebral cortex. For many years 
neurologists have been speculating on the nature 
of the representation of the macula in the cerebral 
cortex. During the War, Henschen’s idea of the 
‘ cortical retina ’ w"as revised and corrected by the 
observations made upon w’-ounded soldiers by Sir 
William Lister, Dr. Gordon Homes, and many other 
physicians. 

Recently (1928 and 1929) Prof. B. Brouwer and 
his collaborators, Drs. Van Heuven and Biemond, 
in Amsterdam, have introduced a new precision 
into the cortical localisation of the macula in 
monkeys. Studying preparations of the human 
brain in the light of their truly epoch-making 
investigations, one was able to detect with the naked 
eye a sudden change in the texture of the area 
striata at the place corresponding morphologically 
to where in monkeys Prof. Broiiw'er and his 
colleagues located the boundary betw^een the peri- 
pheral and macular territories. 

A drawing of the photograph (the negative) of a 
horizontal section through the posterior pole of a 
human cerebral hemisphere is reproduced in Fig. 5. 
The area striata, distinguished by the presence of 
an intracortical black line, is seen to undergo a 
sudden change in character as the peripheral part 
(P) on the medial surface is traced backward. At 
the point marked by the white arrow" the thickness 
of the black line is reduced and the pale band on its 
inner side disappears. The macular cortex begins 
at this place and extends around the pole on to the 
lateral surface of the hemisphere to end (at M.) at 
the lip of a deep furrow (lunate sulcus). As this 
lateral part of the area striata is much broader than 
the medial part (P) exact measurements reveal the 
fact that the macular part is at least as extensive 
as the whole peripheral part. 

It is possible also to identify the macular part of 
the area striata in many human brains by simple 
observation of the morphological features of the 
surface of the cerebral hemisphere. Looking at the 
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fH'i.sterior aspfM^t of the heniispliere (Fig. 6 represents 
the polo of the ic^’t hemisphere) three semilunar 
sulei— -liinatiis, polaiis superior, and polaris inferior' 

-iun\' oftcai f)e seen arranged in a trefoil or shain- 

roekdeaf patteiai (grouped around the calcarine 
sulci in the axis of the area striata). The rapid 
expansion r?f the lateral fiart of the area striata to 
afford eoitieal representation of the- macula is 
res])onsi!>lo for the formation of operciila bounded 
by these three semilunar sulci. Hence the presence 
of thi>s cortical shamrock-pattern affords definite 
evidence of the position and extent of the macular 
area. It is so situated in relation to the other 
f'ortieal areas as easily to bo linked up with them 
in the functions of wider vision, which involve the 
activities of the cerebral hemisphere as a whole — 
the process of mind-building upon the foundation 
of macular vision. 

It is a matter f)f such vital importance not to 
overlook tlu^ part played by action in mind-making 


that the argiimcnit. may, be emphasised once more, 
When under the giiida,nce of vision some delicate 
manipulation is ,pe.rformed, in , addition to, the 
success or failure of the mechanical operation, and 
the emotions of satisfaction or disgust which the 
results of the attempt and the attendant circum- 
stances excite, the action itself starts a series of 
impulses from the joints, muscles, tendons, and from 
other parts of the bod}^, which integrate the whole 
process wdth the intimate texture of the individuals 
consciousness and personality. The appetites and 
feelings which prompt the action, no less than the 
discriminative experience and knowledge which 
play their part in determining whether it is worth 
doing and how to do it, become associated with the 
activities of the whole organism during the progress 
of the movement. It is no longer a mere matter of 
muscular contraction under visual control, but a 
complex process of integration of experience and of 
creating understanding and intellect. 



Canadian Hydro-Electric Power Development during- 1929 . 

By Dr. Bbyssoix Cunnino-ham. 


recent issue of tw'o reports^ by the Canadian 
Government Water Pownr and Keclamation 
Service enables a survej^ to be made of the 
e,xpansioii which has taken place during the tw^elve 
months ended Dec. 31 last in the development of 
hydro-electric power in the Dominion. The re- 
view’ .made i.ii ]NrATt:r,K:E of July 27 last .year, 
on the statistics then available, show’ed a very 
striking and rapid rate of progress. This progress 
has been substantially maintained and important 
activities are reported from practically every 
province. The total capacity of new installations 
brought into operation during 1929 amounts in 
round figures to 378,000 horse-power, bringing the 
aggregate for the whole Dominion to 5,727,162 
horse-power, as compared wuth 550,000 h.p. and 
5,349,232 h.p. respectively, for the year 1928. 

Table 1 shows the available and developed water 
power of Canada as determined to Jan. 1, 1930. 
The available power is scheduled in columns 2 and 
3 under tw’O heads according to the period of 
availability. These figures are based on a com- 
putation of data relating to rapids, falls, and power 
sites generally, of which the actual fall or the 
possible head of concentration is definitely known, 
or, at least, well established. There are many 
other rapids and falls of greater or less capacity 
scattered up and down the country which are not 
yet included in the register and can only become 
available for tabulation when the necessary survey 
work has been undertaken and completed. This 
is particularly the case in the northern parts of the 
Dominion, w’here much exploration remains to be 
done. Moreover, there are possibilities of power 
concentration on rivers and streams of gradual 
gradient which have not been taken into account^ 
except at such selected points as have been the 
objects of actual study and observation. Alto- 
gether, as a record of potential resources, the 


figures in columns 2 and 3 may be looked upon as 
minimum values. Indeed, the basis of valuation 
itself is appreciably below" the standard of develop- 
ment obtained in cases of actual installation by so 

Table 1. — Available and Developed Water 
P ow"BR IN Canada, Jan. 1, 1930. 


I , ■ 

1 Province. 

! 

1 

xlvailable 24-hour power at 
80 per cent efficiency. 

Turbine 

At Ordinary 
Min. Flow 
(h.p.). 

At Ordinary 
Six Months 
Flow (h.p.). 

Installation 

(h.p.). 

British Columbia 

1,931,000 

5,103,500 

559,792 

Alberta . 

390,000 

1,049,500 

70,532 

Saskatchewan 

542,000 

1,082,000 

35 

Manitoba 

3,309,000 

5,344,500 

311,925 

Ontario . 

5,330,000 

6,940,000 

1,952,055 

Quebec . 

8,459,000 

13,064,000 

2,595,430 

New Brunswick . 

68,000 

169,100 

112,631 

Nova Scotia . 
Prince Edward Is- 

20,800 

' 128,300 

109,124 

land 

Y ukon and N orth - 

3,000 

5,300 

2,439 i 

' 1 

west Terr. 

294,000 

731,000 

13,199 1 

1 Canada • 

20,347,400 

33,617,200 j 

5,727,162 1 
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much as 30 per cent. If the necessary correction 
be applied, it will be found that the present re- 
corded wmter ]30W"er resources of the Dominion will 
permit of turbine installations aggregating about 
43,700,000 horse-pow’er. 

The actual installation to the end of 1929 in 
water wheels and turbines, as shown in column 4, 
amounted to 5,727,162 horse-pow’cr, representing 
slightly more than 13 per cent of recorded 
potential resources. 

The progressive development wiiich has taken- 
place since the beginning of the present century is 
best illustrated by a diagram, and the curve shown 
in Fig. 1 is remarkable not only for its continuous 
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upward trend but also for the increasing degree of 
steepness which characterises its progress. It is 




YEARS 

Fig. 1. — Growth of water-power development in Canada, 1900-30. 

surprising to realise that thirty years ago hydro- 
electric installations in the Dominion did not amount 
to one quarter of a mil- 
lion horse-power. 

Obviously it is impos- 
sible in the space at dis- 
posal to allude in any 
detail to the various in- 
stallations which have 
materialised during the 
past year. A few ob- 
servations on one or twT) 
stations of outstanding 
importance is all that 
may justifiably be at- 
tempted in this brief re- 
view of the general situa- 
tion. 

The province of Quebec 
led the way with an 
addition of more than 
2 O 85 OOO horse - power 
brought into operation, 
including chiefly the new 
plant (72,000 horse- 
power) of the Montreal 
Island Power Company 
on Des Prairies River, 
near Montreal, and addi- 
tional units to the exist- 
ing stations of the Gati- 
neau Power Company and 


the Shawinigan Water and Power Company. The 
Gatineau Poiver Company added fourth units of 

24.000 h.p. and 34,000 h.p. respectively to the 
stations at Farmers Rapids and Chelsea Dam, iilus-' 
trated in JSTATiJitE of July 27, 1929. A third station 
on the same river at Paugan Falls, a view of which 
is shown in Fig. 2, has a present equipment of 

204.000 horse- powder, which is shortly to be in- 
creased to 272,000 horse-power. The same Companj^ 
also completed the construction of a storage dam at 
Cabonga Lake, an important upper tributary of the 
Gatineau River, providing a reservoir wdth a capa- 
city of 45 thousand million cub. ft. This reservoir 
is the property of, and is now being operated by, 
the Quebec Streams Commission in eonj unction with 
the Baskatong reservoir above the Mercier dam, 
with a capacity of 100 thousand million cub. ft,, 
located lower down the river. The Shawinigan 
Water and Power Company added a 43,000 horse- 
power unit (eighth in succession) to hTo. 2 Shawini- 
gan Falls Station (vide Nature, Sept. 3, 1927). 

Important projects are in hand at Chute- a - 
Caron on the Saguenay River, where four units of 

65.000 h.p. each are about to be installed, and at 
Beauharnois, on the St. Lawrence, immediately 
above Montreal, wFere an initial installation of 

200.000 or possibly 350,000 h.p. is projected before 
the end of 1932. This latter outstanding under- 
taking includes a diversion canal for power and 
navigation, approximately 15 miles in length. 
The inauguration of constructional operations by 
the Governor-General of Canada was referred to 
in Nature of Dec. 14, 1929, p. 930, in which some 
particulars of the project were given. 


Fig. 2.— Gatineau Power Conipaixy’s development at Paiigaii Falls on the Gatineau River, Qiiehee, 
Present installation, 204-,000 h.p. ; ultimate, 272,000 h.p. By courtesy of the Dominion Water Power 
and Reclamation Service, Ottawa, Canada. 
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llir proviiici* (i* Ontario mcliides the renowned 
Alagura Falls, or, at any rate, a portion of them. 
Dnriiiy 1 929, \\ ork was advanced on the installation 
of a ttadh niiit of oS.OOO horse-power at the Qneen- 
ston Station ; it is expected to be completed this 
\'ear. Another important development was the 
(oinpletion of the 28,200 horse-power installation 
of file jnteniationa] Nickel Company of Canada 
■at the Bio* Eddy Dam on tiie Spanish River. 

lable No. 2 ena])i(\s an idea to be formed of the 
distribution of the developed power among the 
leading industries in the various provinces. 
Sup})iies to central electric stations constitute by 
far the major pf.>rtion of the consumption and there 
is cveiy indication that the proportion used for 


all kinds, including traction, lighting, heating, and 
motive power generally. Municipalities and public 
organisations control ' 97 of thesse stations, con- 
taining 237 turbines aggregating 1,297,398 horse- 
power. The remaining 215 stations, with an 
installation of 581 turbines and a combined capa- 
city of 3,520,088 h.p., are owned by various com- 
mercial organisations. 

The next most important source of consump- 
tion for hydro-electric power in Canada is the pulp 
and paper industry — the chief manufacturing 
activity of the Dominion. One of the most con- 
spicuous features of industrial progress in Canada 
has been the growth of this industry, arising out 
of the occurrence of enormous supplies of growing 


Table 2. — Developed Water Power in Canada, Jan. 1, 1930. 
Distbibution by Industries and per 1000 Population. 


1 Prcvinee. 

Turbine Installation in h.p. 

Population, 
June 1, 1929, 

Total Installa- 
tion per 3(300 
Population 
(h.p.). 

In Central Elec- 
tric Stations. 

In Pulp and 
Paper Mills. 

In other 
Industries. 

Total. 

British (V)iiimbin . 

417,960 

81,000 

60,832 

559,792 

591,000 

947 

Alberta . . . 

70,320 

— ^ 

212 

70,532 

846,000 

83 

Sa.skatf'hewaii 

— 

— 

35 

35 

886,700 

0‘04 

.... 

311,925 

— 

— , 

311,925 

663,200 

470 

Ontario .... 

1,616,773 

240,880 

94,402 

1,952,055 

3,271,300 

597 

Q lie bar* .... 

2,238,525 

221,160 

135,745 

2,595,430 

2,690,400 

964 

Xcnv ilruaswiek 

83,910 

19,778 

8,943 

112,631 

419,300 

269 

Nova Seoiia 

77,697 

16,008 1 

15,419 

109,124 

550,400 

198 

Prineo la i ward Island . 

376 

— 

2,063 

2,439 

86,100 

28 

Y iikon a nd N ortli-WYst Terr. . 

j -- - - . - - - j 

— 

— 

13,199 

13,199 

12,400 

1063 

j Canada . . . . j 

4,817,486 

578,826 

330,850 

5,727,162 

10,016,800 

572 


Col. 2 iiieliides only iiydro-electrle stations which develop power for sale. 

Uol 3 includes only water-power mtualkf developed by pulp and paper couipanies. In addition to this total, pulp and paper companies purchase 
trorn the wvdro-power central electric stations totalled in Col. 2 electric energy for power purposes estimated at about 860,000 li.p., making 
a total 01 about J ,4$b,bU> h.p. actually used for power purposes in the manufacture of pulp and paper. A considerable amount of off-peak and 
surplus power is also purchased tor use in electric steam boilers. 

'Col. 4 includes only water-power actually developed in connection with industries other than the central electric station and pulp and paper indus- 
tries. These inciustnes also purchase power from the central electric stations totalled in Column 2 

Col. 5 totals all turbines and water wheels installed in Canada. 

Col. 6 shows the population at June 1, 1929, as estimated by the Dominion Bureau of Statistics. 

Col 7 averages the developed water-power per 1000 population. 


this purpose will continue to increase. From a 
percentage of 33 1 at the beginning of the century 
it has grown to more than 84 per cent. A number 
of factors contribute to this increasing use, notably 
the extensive economic radius of modern electrical 
transmission, combined with the fortunate loca- 
tion of water power sites in relation to centres of 
population and industry without adequate local 
fuel supplies. The provinces of Ontario and 
Quebec, as is well known, are entirely destitute of 
geological deposits of coal. The special adaptation 
of hydraulic power to central electrical station 
operations is emphasised by the fact that the last 
completed central station census, namely, that for 
the year 1927, shows that more than 95 per cent 
of the total main plant equipment is in hydraulic 
generating stations and that this equipment pro- 
duced almost 99 per cent of the total electrical 
output. 

It is noteworthy that at the present time there 
are in Canada a total of 312 hydro-electric central 
stations, possessing an aggregate of 4,817,486 
horse-power, distributing supplies for purposes of 
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pulp wood in close proximity to readily develop- 
able water powder of a magnitude adequate to 
provide the large supplies of power essential to the 
conversion of the raw material into the finished 
product. The value of this fortunate conjunction 
and the importance of ample supplies of economic- 
ally produced power may be gauged from the 
fact that practically 100 horse-power is required 
per ton of daily output of newsprint. 

Column 4 of Table 2 shows the amount of 
electro-hydraulic power absorbed in miscellaneous 
industries, including mining, to %vhicli it is an in- 
valuable adjunct in consequence of the prohibitive 
cost of fuel power. Columns 6 and 7 are of interest 
in instituting a comparison of power development 
per head of population. The figure for the whole 
of Canada, 584 per thousand, compares extremely 
favourably with that of other countries, being 
considerably in excess of most and rarely exceeded, 
or indeed even approached. 

^ Report. No. 1353 : Hydro-Electric Progress in Cunada in 1929; 
Report No. 1361: Water Power Re.sources of Canada. (Ottawa; 
Dominion Water Power and B eclaniation Service.) 
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Obituary. 


Dr. H, J. B. Fry. 

D r. H. J. B. FRY^ clied on May 5, at the early 
age of forty-f our years, from an acute infec- 
tion acquired at a post-mortem examination in 
the course of his work at the Cancer Hospital, 
London, where he had held the post of pathologist 
since 1922. In the investigation of cancer, and 
especially in the organisation of this work by 
the British Empire Cancer Campaign, he had 
found a field for which he was, both by nature 
and experience, peculiarly well fitted. He W’as 
educated at Charterhouse, Magdalen College, 
Oxford, and St. Thomas’s Hospital. His earlier in- 
vestigations, both before and during the War, dealt 
with a wide range of biological and clinical subjects: 
he published papers on the coagulation of the blood 
in fishes and tunicates, the nervous control of the 
eephalopod heart, the histology of the pituitary 
gland in diabetes, and the use of immunised blood 
donors in the treatment of pyogenic infections. He 
was thus well acquainted with the complexities and 
pitfalls of research, both in the laboratory and in 
the wards, and he had exactly that combination of 
enthusiasm, experience, and caution which is most 
needed in cancer research. Moreover, at his home 
in Welwyn Garden City he was a magistrate and a 
councillor, and in these positions, and in the difficult 
work of a committee for placing convicted persons 
on probation, he had gained a good knowledge of 
the conduct of business. 

As secretar}^ of the Investigation Committee of 
the British Empire Cancer Campaign, it fell to Dr. 
Fry’s lot to receive those abundant suggestions, of 
all possible degrees of rationality, which are offered 
to the Campaign for the investigation and treat- 
ment of cancer. He served the Cancer JRevieiv, 
which is published by the Campaign and abstracts 
the literature relating to cancer, from its beginning 
as sectional editor, and later as chairman of the 
editorial committee, and the volumes of this journal, 
of which the fifth is now being issued, contain a 
mass of good work by him. He took endless trouble 
over his abstracts, and they are models of thor- 
,oughness.^ . 

In his own investigations Dr. Fry had attacked 
two of the most difficult problems, namely, the 
search for immune reactions which might possibly 
serve as .some basis for the diagnosis, and for the 
treatment, of cancer. The time given to him was 
too short to allow of much progress in these im- 
mense tasks, and his published writings show a 
beginning only. His flocculation method for the 
diagnosis of cancer gave useful results within certain 
limits, and he was constantly testing possible im- 
provements in the technique. Throughout this re- 
search he worked with material from human sources, 
under clinical conditions, and his work could be 
under no reproach that it applied only to the 
artificial conditions of the laboratory. 

In his recreations Dr. Fry was a fine athlete, a 
cricketer, tennis-player, and rider ; and a lover of 
literature with an especial devotion to Hardy’s 
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“ Dynasts ” and Gilbert Murray’s translations of 
Greek drama. He was not a man who spoke of his 
ambitions, but anyone who knew him well will have 
no doubt that these lay in the direction of manifold 
and increasing service to human welfare. 

Dr. Gustaf Ekmax. 

We regret to record the death, at the age of 
seventy-seven years, of Dr. Fredrik Gustaf Ekman. 
From the Goteborgs Morgenpost of Feb. 27, we learn 
the following details of his life. Ekman was born 
at Stockholm in 1852, and when he was nine years 
old, his family moved to Goteborg, wfiiere his father 
and brother obtained posts in the Carnegie sugar- 
refinery. As a student at the technical high school 
of Goteborg and Chalmers technical institute, and 
afterwards at Wiesbaden and Uppsala, Gustaf 
Ekman specialised in scientific technology with 
the view of acquiring full knowledge of the technique 
and the chemico -scientific basis of sugar-refining. 
On his return to Goteborg in 1880 he obtained the 
post of technical director in Carnegie’s refinery, 
and for twenty years as technical director and then 
as one of its managing directors Ekman rendered 
considerable service to the development of the 
Swedish sugar manufacture. 

In his student days in Uppsala Ekman showed 
leanings towards natural science, and marine re- 
search in particular appealed to him. Some pre- 
liminary marine investigations were begun in 1876 
in collaboration with Prof. A. W. Cronander, pro- 
fessor of chemistry, and in the following year the 
State fitted out and financed a Baltic expedition 
in which Ekman participated. Next year he 
received from the local authority in Bohuslan a 
request to investigate the sea off the coast of 
Bohuslan from the point of view of the herring 
fishery, and his pioneer discoveries awakened wide- 
spread interest in marine biological and fisheries re- 
search. Indeed, his name will always be' associated 
with that of his friend Prof. Otto Pettersson in the 
annals of Swedish hydrographic work. Since 1904 
he was associated, first as expert and later as 
delegate, with the International Council for tbe 
Exploration of the Sea. 


We regret to announce the following deaths : 

Dr. Joseph L. Markley, professor emeritus of mathe- 
matics at the University of Michigan, known for work 
on Bessel functions and the theory of functions, on 
April 20, aged seventy years. 

Dr. William H. Nichols, past president of the 
American Chemical Society, known for his work on 
the metallurgy of copper and in industrial chemistry, 
on Feb . 1 , aged se venty-eight years . 

Prof. Katsusaburo Yamagiwa, emeritus professor of 
pathology and i^athological anatomy at the Tokyo 
Imperial University, member of the Japanese Imperial 
Academy, who carried out important investigations 
on cancer, showing in 1915 that it could be produced 
by prolonged application of coal-tar to the skin, on 
.Mar, 2, aged sixty-six years. 
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News and Views. 


I'hk pmsideiits <')f seven Anieriean universities have 
furnished the Seientifie Keseareh Committee of the 
Ariiericaii Assoeiatioii for tiie Advancement of Science 
witiii slatiuneiits of the salaries paid to executive 
olUcsu's, I’trofessors, associate yn’ofessors, and assistants 
ill IfHXi and. 1025. The Universities, are Yale, Har- 
\'urd, Ohio State, Yicliigan, Illinois, Wisconsin, and 
Ca I i f(,)rn ia . Ilie figures, wit h other statistical material, 
pi*o\d<le Prof. 'W. A. .Noyes, of the University of 
-Illinois, wirfi the basis foi* an interesting argument 
pitolished in Scirnen for A])ril 18. Dr. Noyes says 
that professfu-s in American colleges and universities 
are not receiving their fair share of the returns from 
the rapiilly ineieasing prosperity of the country. In 
tf]<‘ twenty-{i\'e ^'oar period, nominal wages in 
America increased by 200 per cent, corresponding to 
a real-wage ad\nuee of 50-57 per cent. Since the 
nominal salary increase among professors was only 
87-122 per cent, tiieir purchasing power in 1925 was 
actually below tiie 1900 level. To be ec[iiitable, a 
salary of 2000 dollars in 1900 should have been 6000 
dollars in 1925. Dr. Noyes also compares academic 
^rith scientific industrial salaries earned by his own 
students of the 1918-1928 class. The average salary 
of those who liad taught for four to ten years was 
8472 dollars, and the average for industrial workers 
ftn* the same time 5619 dollars. The highest initial 
academic salary was 3500 dollars paid to a wmman in 
a women’s college, and the highest three initial 
salaries for industrial ivork were 4800, 4000, and 3840 
dollars respectively. ‘‘ It seems evident ”, he says, 

that unless these conditions can be remedied our 
universities must be content to fill their teaching 
positions with mediocre men He puts an ‘ attract- 
ive ’ salary for a professor in present-day America at 
20,000 dollars (say £4000) a year. 

So much for the ^ academic ’ point of view. That 
an American business man, Mr. Edward A. Filene, 
president of a Boston commercial organisation, should 
discuss the salary problem from a more detached 
point of view seems to be an adroit move. His address 
to the Committee does not show him to be better 
informed or more enlightened than some of our best 
men of affairs and industrialists. The emphasis falls 
differently. It is impossible to do more here than 
outline the salient points of an address interwoven 
with historical and economic allusions. His points 
were : (1) That it is idle, to accuse the scholar of 
impraeticality because he does not descend to the 
maiket place to earn a living by ‘ useful work ’ : by 
so doing he would become useless as a scholar, and to 
refuse to do so is sound practicality. (2) That whether 
the taxpayers should or should not control education 
need not be discussed ; they cannot. Prohibition of 
education is only theoretically possible. Science has 
made it practically impossible. (3) American business 
i las discovered that it cannot be run on opinion, 
however traditionally correct and authoritative, but 
only by actual seientifie research, which is specialists’ 
work. What is happening is not the commercialisa- 
tion of scholarship, but a new iwolution of economic v 
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life by science. The power that comes from science 
eaniiot in modern conditions be used selfishly : it 
will receive many times its present reward. Mr. Filene 
appears to believe that those educational ideals that 
really matter will be more secure in the new economic 
order than the^y are now, because they are essential 
to the life of science and the aims of human effort. 
Another business man, a newspaper magnate, told 
the Committee that he regarded scientific workers 
who willingly and unnecessarily laboured on a miser- 
able stipend as ” economic imbeciles ”. It would be 
unlike the Americans to leave the matter there. 

Thuksday last, May 29, was the three -hundredth 
anniversary of the birth of King C^^harles II., an 
event which, should be, for diverse reasons, of interest 
to men of science. Proclaimed king on May 8, 1660, 
ill Westminster Hall, Charles arrived at Dover, 
from the Hague, on May 29, his thirtieth birthday. 
Porto its in national and private collections familiar- 
ise the King’s lineaments in manhood. A faithful 
representation of liim (its particular source is not 
knowm) is seen in the finely executed pen-and-ink 
drawing in the second charter (1663) of the Royal 
Society. As to personality, Evelyn enters him as 
“ debonnaire, easy of access, naturally kind-heai'ted, 
and of an excellent temper”. In his sketch of the 
rise of scientific study in Scotland (1909), the late 
Sir William Turner goes further, remarking : “ Charles 
II. lives in the recollection of most people as a lover 
of pleasure, untrustworthy, indifferent to the welfare 
of his people and ready to sacrifice the interests of his 
country to gratify his taste for luxury and ease 
In early life Charles received tuition in mathematical 
studies from Plobbes ; he had mechanical skill ; and 
he possessed a turn of mind which led him to discuss 
the philosophical topics of the period. Pepys, 
however, noted that the King “ mightily laughed 
at Gresham College for spending time only in weighing 
of ayre and doing nothing else since they sat 
What justly, and in charitable construction, can we 
say of this monarch, then, from a point of view less 
relating to conduct and more to corporate effort ? 

In brief retrospect we may recall certain national 
institutions actually attributable to Charles II., 
through Royal edict, passing over special formative 
influences. (1) The Royal Society of London took 
shape amongst a group of men. Tlie King might 
have adopted and maintained a negative attitude ; 
on the contrary, he was friendly throughout. T(.> 
his signature in their charter book lie a|')}.)ended the 
word Founder. (2) The Royal Observatory at 
Greenwich was built in 1675. Flamsteed records 
the facts concerning its establishment, and the im- 
mediate interest shown by Charles II. in its founda- 
tion. (3) The Royal iMatliernatical Seliool of Olirist’s 
Hospital centred in a plan of education for service 
in the navy or in merchant craft. A Royal charter, 
granted in 1673 by (diaries JL, affiniKMl there miglit 
be forty boys '‘there taught and instructed in the 
Art of Navigation and rlie whole Science of Aritli- 


NATURE 


829 


May 31, 1930] 

matique iintill their age and competent proficiency 
in those parts of the Mathematiques shall have fitted 
and cpialified them in the judgment of the Master of 
the Trinity House It is true that little was done, 

however, by the King towards the after maintenance 
of his foundation. (4) On St. Andrew’s Day, 1681, 
Charles II, granted a patent which, incorporating the 
physicians, founded the Royal College of Physicians 
of Edinburgh, a recognition of the claims of the 
northern city which has redounded to the honour of 
medicine and learning. Charles II. died in 1685, 
and was buried in Henry VII. ’s Chapel in West- 
minster Abbey. 

In his Friday evening discourse at the Royal Institu- 
tion on May 23, on some scientific instrument makers of 
the eighteenth century, Mr. R. S. Whipple stated that 
there is little evidence to show that scientific instru- 
ment making, as a craft, had obtained a position of 
any importance in Great Britain before the sixteenth 
century. The demand for instruments to assist 
navigation became more insistent as new lands 
were discovered and the length of the voyages 
increased. The discovery of the telescope in 1608 
and the development of the microscope, largely due 
to Hooke and Leeuwenhoek in the middle of the 
seventeenth century, gave a great impetus to the 
manufacture of scientific instruments. John Mar- 
shall, by his skill in developing a method for grinding 
lenses and by the improved designs of his instruments, 
became the foremost instrument maker of the latter 
part of the seventeenth and of the early part of the 
eighteenth century. Benjamin Martin (1704-1782), 
who began life as a ploughboy, later became well 
known as an author of popular scientific books and 
as an instrument maker. He developed many 
improvements in the microscope and other instru- 
ments. One of his contemporaries, George Adams, 
became, perhaps, the best-known instrument maker 
of the eighteenth century. He specialised in the 
manufacture of globes and surveying instruments, 
and also in microscopes. He also made a large 
number of instruments for George III., which are 
preserved in the Science Museum at South Kensington. 
The^^ are outstanding examples of finished workman- 
ship. Holland, Ramsden, and ITerschel were other 
outstanding instrument makers of the eighteenth 
century. 

In the early days of long-distance telephone com- 
munication, many thought that it would be a boon 
if the speaker and listener could see one another 
during the conversation. The difficulties at fii*st 
sight seem insuperable, yet apparently they have, 
with the important exception of cost, been satis- 
factorily overcome. At a Press view on April 9 in 
Hew York, the feasibility of two-way television was 
demonstrated. An ‘ ikonophone ’ booth was erected 
in one building and a similar booth was erected in 
another building some distance away by the Bell 
Telephone Co. The speaker enters one booth and 
a ‘ scanning ’ beam of mild blue light rapidly and 
continuously passes over his face. As in ordinary 
television, this enables the listener to see the speaker. 
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A similar beam traverses the face of the listener, 
thus making him visible to the speaker. The tele- 
vision booths themselves are lighted with a dim 
orange light to which the photoelectric cells are 
insensitive. An ordinary telephone mouthpiece can- 
not be used, as this w’'ould hide part of the speaker’s 
face. The telephone transmitters, therefore, are con- 
cealed in the sides of the booth. The received image 
is formed eighteen times a second and is of the 
familiar black and pink type seen with neon reception. 
The increased sensitivity of modern cells and the 
use of the faint blue scanning beam have reduced 
the dazzle and glare so much that the conditions are 
now quite tolerable. Dr. Jewett states, however, 
that the terminal apparatus is at pi’esent very com- 
plicated and expensive. A description of the 
apparatus is given in the Wireless World for 
May 14. 

In the Times for May 23 an account is given of a 
television performance of a play which, was seen by 
an audience of 500 people in a theatre in Kew York 
although the actors w^ere more than a mile away in 
the General Electric Laboratory. The screen was 
six feet square and it is stated that the actors w^ere 
clearly visible ; also by means of loud speakers their 
voices were audible in every part of the building. 
To give variety to the entertainment, one member of 
the vaudeville company came to the theatre after the 
first part of the act had been shown and the act 
proceeded with him playing his part on the stage 
while his partner was seen by television. The per- 
formance was slightly marred by the tendency of the 
picture to sw-ay slightly, due probably to the syn- 
chronisation not being quite perfect. The pictures 
are said to have been very much superior both in 
definition and freedom from flickering to cinema 
pictures when they first began to be shown. Like 
everything new, it is attracting audiences, and the 
success of the demonstration has led the management 
of the theatre to retain television as a regular feature 
of their programme. 

An account has been received from Mr. A. S. E. 
Ackermann of the occurrence of three successive 
waterspouts within half an hour, at a point off the 
Italian coast four miles west of Portofino Vetta in 
the forenoon of April 20. The first was the largest, 
and lasted about ten minutes, while those that followed 
when the first had drifted away to the west each lasted 
about four minutes. The description of the actual 
spout does not suggest anything abnormal — in each 
case a column of spray first rose from the water, and 
afterwards the characteristic column of cloud de- 
scended to meet the spray, the latter rising at the 
same time. The cloud column would therefore appear 
to have developed when the parent atmospheric whiii 
increased in intensity . The remarkable feature of 
the phenomenon is the apparent repeated formation 
at a particular point on the sea at a time when a 
definite general drift of wind was evidently present, 
for the atmospheric conditions responsible for a spout 
might be expected to drift with the wind, and any 
reappearance of the phenomenon would natiirally 
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be farther to leeward — ^unless of course there should j 
bn a. nearly stationary patch of water warmer than 
the rest of the sea in the neighbourhood, capable of 
a triggerdike action upon atmospheric conditions 
already verging upon, instability. , ‘ 

P:rof. a. C. Lane, writing from the Library of 
Chngress, Washington, in connexion with the dis- 
cussion on geological climates at the Royal Society 
on 27 {Nature, April 5, p. 546), raises two 

interesting points. First, he suggests that there may 
have been during geological ages a slow variation in 
the density of the atmosphere, which would have a 
definite climatic effect. On this it may be remarked 
that the great flying reptiles of the Mesozoic probably 
could not have lived in an atmosphere much rarer 
than the present ; they have in fact been adduced as 
an argument for greater density. In the absence of 
any real evidence, however, it is idle to speculate on 
the possible climatic effects of such changes. The 
second point is of greater interest. Suppose a black 
smoke deposit could be laid over the surface of the 
(ireenland ice sheet, what %vould be the effect ? The 
experiment would no doubt add something to the 
earth’s heat, for part of the radiation now reflected 
back to space would be absorbed, and if the blackening 
could be maintained, there would presumably be a 
local amelioration of climate, perhaps comparable 
with that which occurred about the tenth century a.d. 
But immediately the ameliorating influence in the 
tenth century, whatever its nature, was withdrawn, 
the Greenland ice sheet increased again in extent, and 
one fears that any artificial attemj^t in the same 
direction would be equally transient. There is room 
for speculation whether the existing meteorological 
system would remain stable xmder great changes of 
solar or geographical conditions, but there is little 
doubt that it is stable under small disturbances, and 
tends to restore existing conditions as soon as the 
disturbing factor is withdrawn. 

It is stated in the daily Tress that a conference of 
representatives from all over New Zealand, convened 
by the Government, met on May 7 in Christchurch to 
consider the problem of the increase of deer. So 
greatly have the herds developed in recent years that 
they have spread into new areas and are becoming a 
menace to farm and forest lands. Red deer and 
fallow deer were introduced into New Zealand in the 
sixties and seventies of last century, and since that 
time various other species, such as the Indian sambar, 
the American wapiti and moose and Virginian deer, 
have been set free and become firmly established. 
The, naturalisation of these handsome animals was 
hailed with satisfaction by sportsmen and by 
naturalists, who regarded their presence as an asset 
to a noble environment. Their dispersal from the 
limited areas in which they were originally set free 
to new valleys and districts was recorded with admira- 
tion, and their safety was ensured by protection, for 
the deer belonged either to private acclimatisation 
societies or to the State, which also took a part in the 
introductions. Twenty years ago deer were still being 
introduced. 
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Now comes the amioiincement that the deer have 
become a pest, and the Minister of Internal Affairs, 
who presided at the conference referred to, declared 
that he himself favoured the removal of all protection 
from deer and chamois. From the short cabled 
message it would appear that the body of the con- 
ference deemed the menace too serious to be met 
even by such a measure ; a unanimous decision was 
reached that extermination was a matter of urgency, 
and the Government was asked to supervise the 
destruction of the animals. Without evidence, we 
have no means of judging w^hether this was a reason- 
able decision on the part of the conference — there are 
always people who, when their interests are threatened, 
are ready to call for the extermination of the aggressor. 
But even if the case against the deer is exaggerated, 
the venture which began in blessings and after half 
a century of commendation is ending in cursings, 
is one of the most emphatic warnings of recent 
years against the setting free of foreign animals in 
a new land. 

Among the recent acquisitions of the British 
Museum (Natural History) are the following : The 
Department of Zoology has received the skin and 
skull of the rare East African bongo (Boocercus 
eicrycerus isaaci) from the Aberdare Mountains, Kenya- 
Colony, and also an unusually interesting collection of 
corals, comprising about 300 specimens with full field 
notes, presented by Dr. Cyril Crossland, by whom 
they were collected in the course of his investi- 
gations on the coral reefs of Tahiti. Through the 
kindness of Mrs. V. D. Hughes of Winchester, the 
Department of Entomology has received a selection 
of Lepidoptera from the collection of the donor’s 
father, the late Andrew Swanzy. The series includes 
practically all the type specimens in the Swanzy 
collection described by the late Dr. A. G. Butler and 
figured by him in one of his earliest works (“Lepi- 
doptera Exotica ”, 1869-74). Under the will of the 
late Prof. F. V. Theobald, who died on Feb. 11 last, 
his collection of Aphidida^, consisting of 9258 micro- 
scope slides carrying preparations of specimens, 
among which are 402 types, 19 co -types, and 311 
paratypes, goes to the Museum. The collection in- 
cludes the material upon which its late owner based 
his monograph “ The Plant Lice or Aphididse of Great 
Britain” (3 vols. 1926-29), and also his reports on 
African and Indian Aphididfe. This bequest makes 
the British Museum collection of this family the finest 
in the world. The most important addition to the 
Geological Collections is a set of four specimens of an 
extinct aquatic reptile, Mz:wsat/rm, from the Alpine 
Trias of the Lake Lugano district of Italy, This genus 
is a somewhat aberrant form of Ichthyosaur in which 
the characters of several bones are reminiscent rather 
of land than of water animals. It was about three feet 
long and in shape rather like a porpoise, and had 
paddles for swimming and an elongated tail fm. The 
specimens purchased include a fine skull and lower- 
jaw, the sclerotic ring of one of the rather large 
eyes, and a good portion of the vertebral column. 
Paymaster-Commander T. M. Salter, R.N., has pre- 
sented to the Department of Botany a collection of 
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1400 pre^parecl and named South African flowering 
jilants. 

Beseabch work in Germany from , 1920 to 1927 
is outlined in “Deutsche Forschung ”, a brochure 
issued as an extract from the fifth Report of the 
ISrotgemeinschaft der Deutschen Wissenschaft. Its 
116 pages give some idea of the immense range of 
activities encouraged by thousands of grants-in-aid 
during years of impoverishment. All academic 
studies have benefited from theology, philosophy, 
and philology to biology, agriculture, and medicine. 
x4ssistance has taken such forms as subventions for 
printing expenses of periodicals, grants to research 
scholars and explorers, publication of works almost 
completed before the War, provision of expensive 
physical apparatus and foreign literature. In every 
department it has been" necessary to consider which 
magazines to support, and in restricting quantity to 
improve quality ; hence two are supported for 
international law, three for psychology, ten for 
geology. The most striking venture has been the 
exploration of the South Atlantic by the research ship 
Meteor, Some two years were spent on about a 
dozen roughly parallel routes between Africa and 
South America. Sea and air, winds and currents, 
plankton and ocean floor were examined by specialists. 
Other leading lines have been vitamins, ultra-violet 
and penetrating radiations, cathode rays, vacuum 
tubes, and spectroscopy. Preparations have been 
made for total eclipse expeditions and for observations 
of the opposition of Eros. As a guide to recent 
research in Germany the book should be valuable to 
the historians of science and to publishers, editors, 
and librarians. 

We have received a copy of the Year-book 1928-30 
of the Sixth Achema or Great International Exhibi- 
tion of Chemical Apparatus, which is to be held at 
Frankfurt-on -the-Main on J ime 10-22. The book con- 
tains much useful information about the development 
of all kinds of machinery and apparatus which is 
designed for use in chemical technology. These 
descriptive sections have been compiled by well- 
known experts. Dr. Kirschbaiim of Karlsruhe gives 
an interesting account of the method pursued in the 
technical high schools of adapting the curricula to 
.the needs of the yoxmg engineering chemist. It is 
recognised that the experience gained from a close 
and intensive study of the main processes in common j 
use in chemical factories is much more valuable than 
a superficial but more comprehensive course of i 
theoretical studies. Provision is also made for the 
students to complete their training by carrying out 
research, the experience thereby gained being of 
immense ultimate value to industry. Herr Jentgen 1 
of Berlin describes some of the mechanical problems i 
encountered in the rayon industry, and other articles i 
deal with the standardisation of plant and apparatus, | 
both large and small. In the industrial section the I 
characteristic properties of special rustless steels, i 
aluminium and its alloys, and bakelite are descidbed. 
There is also a section upon scientific appai’atus, such 
as Sartorius’ balances, electric high- temperature ovens 
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and apparatus for eiectrometric titrations. This is 
followed by a chapter upon various types of chemical 
plant and machinery. An interesting feature of the 
book is the inclusion of more than fifty portraits of 
leading German authorities in chemical technology. 
Copies may be obtained on sending two international 
postage coupons to Dr. Max Buchner, Hannover. 

The May issue of the Ernpire Review contains an 
article on vocational psychologjr by Mr. Eric Farmer. 
He points out that the subject suffered in its initial 
stages from too great jjublicity, so that uncritical 
people tended to believe that it was a simple matter to 
devise tests calculated to select those people likely to 
do well at any given occupation. Research, however, 
has revealed that vocational psychology is far more 
complicated than was at first supposed. The term 
‘ vocational fitness ’ can no longer be limited to the 
narrower economic factors involved in ability actually 
to do a certain type of work, or produce during a test 
period a large output ; it must also include relative 
freedom from accidents and sickness, and satisfaction 
to the worker from his work. Mr. Farmer discusses 
the principles involved in the problems, both those 
belonging to the individual and those to the work. 
He criticises some of the more usual methods of de- 
vising selection tests and shows that in some cases 
false assumptions are made. He does not, however, 
imply that vocational guidance and selection are im- 
possible, but points out that the early over-enthusi- , 
astic stage is over and that the whole subject has now 
entered upon a more scientific experimental period. 
The article is a very valuable critical survey and of 
importance to all engaged in this very difficult aspect 
of psychology. 

The Faraday Society will hold a general discussion 
on “Colloid Science Applied to Biology” at Cam- 
bridge on Sept. 29-Oct. 1. A number of workers 
have been invited to prepare reports on the physico- 
chemical problems which are encountered in biological 
work and especially in the study of living matter. 
These reports will be circulated as far in advance of 
the meeting as possible so that they may be fully 
considered by workers in the fields of physical chem- 
istry and biology, and so that considered contributions 
may be made to the discussion in due course. Sir 
William Hardy will preside over the first part of the 
meeting, devoted to “ Equilibrium in Protein Systems” 
and will give an introductory address. Those invited 
to present reports are Prof. A. V. Hill, Dr. R. A. 
Gortner (Minnesota), Prof. E. J. Bigwood (Brussels) 
and Prof. W. Pauli (Vienna). Sir Gowland Hopkins 
will preside over a discussion on “ The Structure of 
Living Matter ” and will give an introductory address. 
The following have been invited to give reports : Dr. 
Wilmer (Cambridge), Prof. W. H. Lewis (Baltimore), 
Prof. R. A. Peters (Oxford), Prof. Fremiet, Prof. Hans 
Pfeiffer (Bremen), and Dr. J. H. Quastel (Cambridge). 
The discussion should prove of considerable interest, 
and the following prominent overseas workers, more 
particularly in the field of physico-chemistry, have 
already accepted invitations to take part : Prof. E. F. 
Burton (Toronto), Prof. J, Duclaux (Paris), Prof. H. 
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Hulvr iStof-khoiin), Prof. H. Freimdlieh, (Berliii- 
Dnlilr^it), Prof. H. R. Kruyt ('Utrecht), Prof. Wo. 
Ost%val<l (Lc'ipzi‘2:), Prof. Wo._ Pauli (Vienna), Prof. 
8. P. L. Soi'ensen (Coptaihagen), and Prof. T. Svedberg 
(Uppsala). 

Tnr.: ihirnit‘se earthqtiake of May 5 (Nattjbe, 
'Msiy 17, p. 752) was followed on the next day by an 
eqaally destructive shoc‘k in north-western Persia, 
^rhe epicentre was in the Azerbaijan district and not 
far from Salmas, a town which lies about 80 miles 
west of Tabriz and 400 miles north-west of Teheran. 
''Dk^ eai‘l\’ reports estimate the loss of life as about 
2000. The immediate neighbourhood of Salmas has 
I'leen comjiarativeiy free for many years from de- 
structive eart}ic(uakes, though near Tabriz there is a 
centre that has been the source of several great earth- 
quakes during the last century and especially in 1879 
and 1883. As is stated in the Daily Science News 
Bulletin (for May 10) issued by Science Service, 
Washington, D.C., there has been lately a period of 
seismic t ranq aiiiity unequalled in the recent annals of 
seismology. From Dae. 17, 1929, to May 5, 1930, only 
one j-ather strong shock (near Borneo on Mar. 26) has 
been reeoixled. 

Many friends of Dr. G. Claridge Druce assembled 
at the Great Central Hotel, London, on May 23, to 
offer him congratulations on the attainment of his 
eightieth birthday. Sir Maurice Abbot-Anderson, 
' president of Flora\s League, occupied the chair, and 
Adseount Grey of Faliodon gave an address on some 
aspects of outdoor natural history, the pursuit of 
which always brings delight and often leads to 
knowledge of significant scientific value. On behalf 
of the Botanical Exchange Club, Lord Grey presented 
Dr. Druce with a cheque which, it is understood, 
will be used by him to purchase a plot of land where 
a particular wild plant is found, and afterwards to 
band over the land to the Society for the Preservation 
of Mature Reserves so that this rare plant may be pre- 
seiwed in England. 

At a preliminary meeting held at the Technical 
College, Cardiff, on May 21, it was decided to form a 
Microscopical Society of Wales, for the acquisition 
and diffusion of knowledge gained by microscopical 
research. The original suggestion was for a local 
body, but the preliminary inquiries brought so much 
support that a body on a wider basis was considered 
feasible. The committee appointed at the preliminary 
meeting met on May 23 and it was decided to hold an 
exhibition on June 2 and an inaugural meeting on 
J line 4. The exhibition will illustrate the importance 
of tlie microscope in the sciences and will be open to 
the public. Meetings so far have been held at the 
Technical College, the authorities of which have put 
the biological laboratory of the College at the Society’s 
disposal on one evening w'eekly throughout the year. 
Mr. A. E. Harris, 44 Partridge Road, Cardiff, has 
been appointed secretary and will organise the ex- 
hibition. 

. Sib Edwabb Shabpey-Schafeb will open the new 
buildings of the Department of Research in Animal 
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Genetics of the University of Edinburgh at the King’s 
Buildings, West Mains Road, on Monday, June 30, 
at noon. 

Mb. H. T. Tizabd, Rector of the Imperial College of 
Science and Technology, is to succeed Sir J. J. Thom- 
son as president of the Association of Special Libraries 
and Information Bureaux, at the annual conference 
of the Association to be held at New College, Oxford, 
in September. 

The forty-first annual Conference of the Museums 
Association will be held at Cardiff on June 23-27 
under the presidency of Sir Henry Miers. The pro- 
visional programme includes an address by Dr. Cyril 
Fox on the National Museum of Wales, and another 
by Dr. O. Lehmann, director of the museum at 
Altona, Prussia ; papers are to be read on the oppor- 
tunities and difficulties of the parent museum in 
connexion with museum affiliation (Dr. Cyril Fox), 
rural services (Mr. W. C. Sprunt and Dr. T. W. Wood- 
head), geology and botany in relation to the small 
museum (Dr. F. J. North and Mr. H. Augustus Hyde 
respectively). Throughout the meetmg there will be 
an exhibition of museum cases, fittmgs and appliances, 
etc., in the Engineers’ Institute, Park Place, Cardiff. 
The local honorary secretary for the meeting is Mr. 
A. H. Lee, National Museum of Wales, Cardiff. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — A radi- 
ologist at the Crumpsali Hospital, Crumpsali, Man- 
chester — The Town Clerk, Town Hall, Manchester 
(Jime 2). A lecturer in electrical engineering at the 
Dudley Technical College — The Director of Educa- 
tion, Education Offices, Dudley (June 4). A part- 
time demonstrator in chemistry at King’s College of 
Household and Social Science — ^The Secretary, King’s 
College of Household and Social Science, Campdeii 
Hill Road, W.8 (June 7). An instructor in the elec- 
trical engineering and physics department of the 
School of Engineering and Navigation, Poplar — The 
Education Officer (T. 1), County Hall, S.E.i (June 7). 
A lecturer in mathematics at the Portsmouth Muni- 
cipal College — The Secretary, Offices for Higher 
Education, Municipal College, Portsmouth (June 7). 
An assistant marketing officer under the Department 
of Agriculture for Scotland — The Establishment 
Officer, Department of Agriculture for Scotland, 
Queen Street, Edinburgh (June 7). A graduate 
assistant in electrical engineering at the Wolverhamp- 
ton and Staffordshire Technical College — The Clerk 
to the Governors, Education Office, North Street, 
Wolverhampton (June 9). A junior lecturer in the 
Department of Civil Engineering of the Univer- 
sity of Liverpool — The Registrar, The University, 
Liverpool ( J une 10). A resident lecturer in hygiene at 
the Bangor Normal College — The Principal, Normal 
College, Bangor, North AA'ales (June 10), A head 
of the Department of Navigation at the Sir John 
Cass Technical Institute and Nautical School — The 
Principal, Sir John Cass Technical Institute, Jewry 
Street, E.C.3 (June 10). Two veterinary surgeons 
under the South-West Africa i\dministration — The 
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Secretary, Office of the High Commissioner for the 
Union of South Africa, Trafalgar Square, W.C.2 
(June 11). A lecturer in charge of the Clowne Mining 
Institute and a lecturer in electrical engineering at 
two mining schools — The Director of Education, 
County Education Office, Derby (June 11). A 
lecturer in electrical engineering mainly at the Heanor 
Mining and Technical School — The Director of 
Education, County Education Office, Derby (June 11). 
A lecturer in science at the Ebbw Vale Mining and 
Technical Institute— The Director of Mining Educa- 
tion, County Hall, Newport, Mon. (June 12). A 
lecturer in geography at Birkbeck College — The 
Secretary, Birkbeck College, Breams Buildings, 
Fetter Lane, E.C.4 (June 13). A Paterson Besearch 
scholar in the Cardiographic Department of London 
Hospital — The House Governor, London Hospital, 
E.l (June 14). A junior lecturer in geography in the 
University of the Witwatersrand, Johannesburg — 
The Secretary, Office of the High Commissioner for 
the Union of South Africa, Trafalgar Square, W.C.2 
(June 14). A warden of the County Farm Institute, 
Moulton, and assistant county agricultural organiser ; 
also a junior agricultural assistant, each imder the 
Northamptonshire County Council — The Secretary for 
Education, County Education Offices, Northampton 
(June 14). A glass-blower in the National Research 


Laboratories of Canada— The Secretary-Treasurer, 
National Research Council, Ottawa, Canada. A 
Head of the Building Trades Department of the 
Bury Municipal Technical College ; and a teacher 
of handicraft (woodwork and metal- wnrk) in the 
Bury Municipal Secondary School and J unior 
Technical School (jointly) — The Director of Educa- 
tion, Education Offices, Moss Lane, Bury. A 
teacher of electrical engineering at the Watford 
Technical School — The Pi’incipal, Technical School, 
Watford. A research assistant at the Liverpool 
School of Tropical Medicine — The Hon. Dean, School 
of Tropical Medicine, Pembroke Place, Liverpool. 
An assistant to the adviser in economics at the 
Harper Adams Agricultural College — The Principal, 
Harper Adams Agricultural College, Newport, Salop. 
Two assistant entomologists under the Division of 
Economic Entomology of the Commonwealth of 
Australia Council for Scientific and Industrial Re- 
search — F. L. McDougall, Australia House, Strand, 
W.C.2. 

Ebbatum. — The name of the author of the paper 
on “ The Bavenda ” delivered at the Royal Anthropo- 
logical Institute on May 13, to which reference is 
made in Nature of May 24, p. 789, is H. A. Stayt, 
and not H. Stuyt, as printed. 


Our Astronomical Column. 


The Lowell Planet. — It is announced from the Lowell 
Observatory that the name Pluto has been adopted 
for this planet. 

The assumption that the image found on a plate 
taken at Uccle Observatory, Belgium, on Jan. 27, 
1927, belongs to the planet enables fairly trust- 
worthy elements to be deduced. The first of the 
following orbits is by Prof. Banachiewicz 
Oirc. 282) ; the second by Dr. A. C. D. Crommelin 
{B.A.A. Circ. 93) : both are for the equinox of 1930*0. 


T 

1984 Oct. 

1984 Dec. 5-4 U.T, 

OJ 

108° 56' 

106° 45' 40-0" 

0 

109 22 

109 21 23-6 

i 

17 12 

17 5 34-5 

4> 

17 19 

16 41 49-7 

log a 

1-6110 

1-6158060 

Togg 

1-4576 

1-4687050 

Period 

260-9 ij 

265-2828 ij 


Both orbits place the perihelion point slightly inside 
Neptune’s orbit. This is the first known instance 
(apart from the minor planets) of the orbits of two 
planets overlapping ; the two orbits are separated 
by about 4 units, owing to the high mutual inclina- 
tions. It will be seen that according to these orbits 
the planet wall be steadily growing brighter for the 
next 54 years, and will be brighter than at present 
for 108 years. 

It is of interest to give for comparison the orbit 
predicted by Prof. P. Lowell in his memoir published 
in 1915, p. 105, and reduced here to the equinox of 
1930 : longitude of perihelion (that is w + fi), 205° ; 

10° (estimated); 11° 39' ; log a, 1-6335 ; log q, 
1-5355 ; Period, 282 years ; 7^, 1991 March. It will 
be seen that there is good accord both in the shape 
and position of the orbit and in the planet’s place in it. 

Lowell did not give a prediction of fi, but Prof. 
W. H. Pickering in 1919 predicted 0 as 100°. i as 15°, 
both quite good approximations. 
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Large Fireball. — A large fireball was observed on 
May 16 at 9 h. 14 m. p.m. by Mr. B.. Skelton from Wash- 
ington Station, Workington. It appeared to be as 
bright as the full moon and it exhibited an orange 
colour. It was first seen in the south-south-west, 
travelling to west -south-west at altitudes from about 
23° to 13°. The commencement of the flight was not 
witnessed, but the visible portion occupied about four 
seconds. When it came into view it showed a pear- 
shaped head which left a trail of bright sparks ; no sound 
was heard and there were no stars visible to help in 
locating the path accurately. The brilliant object was 
also noticed by a boy at Seaton. From this place it 
was first seen in the south at about 25° altitude, and 
it passed across a window in its journey to south-west, 
where it glided behind trees, the tops of which are 
about 20° high. It was described as emitting a white 
light and shedding bright fragments as it traversed its 
course. 

Tercentenary of Kepler’s Death. — The tercen- 
tenary occurs this year of the death of Johami 
Kepler, and the May number of the Scientific Monthly 
contains an interesting review of Kepler’s work by 
Prof. Florian Cajori of the University of California. 
Many of Kepler’s original diagrams are reproduced, 
and we are reminded how imwearying was his search 
for harmonies connecting the planetary distances 
and periods. His success in deducing the three 
famous laws is well known, but there were very many 
other researches, notably the attempt to connect the 
spheres described on the planetary orbits with the five 
regular solids. The diagram in which the elliptical 
orbit of Mars was drawn for the first time is repro- 
duced from ‘‘ Astronomia Nova”. The orbit is sur- 
mounted by a symbolical figure of Victory in a chaiiot. 

We see how study of Tycho’s beautiful series of 
observations led Kepler to seek for a much closer 
accord between theory and observation than that 
which he deemed satisfactory in his early researches. 
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Research Items. 


■ Heredity of Polydactyly in Man. — An analysis of 
certain fantily trees sliowing polydactyly has been 
made by O. Koeliler (Biolog. Zentmlbl.^ p. 705 ; 1929). 
He finds that, combining the total numbers of oceui’- 
rences hi tlie \’-arioiis families concerned, the abnor- 
' inality has occurred 230 times in men and 188 in 
women. But this result, indicating that men are 
' more subject to polydactyly, is due to the large 
mimbers of males inckided in the older cases, and is 
contrary to Snyder’s opinion. Whatever the inci- 
dence of the abiiormality may be, it would seem that 
it is equally?- heritable through male or female lines, 
for the numbers of fathers and mothers who passed 
on the defect were identical, 56 each. Should further 
eoliections of data show that both sexes were equally 
capable of handing on the abnormality to their 
children, although it became manifest more often in 
males, this would support the view of the author. 

Variation in Chinese Students. — biometric study, 
analysing the physical measurements of a fairly repre- 
sentative group of Chinese students, has been made 
by Jii-chi lji {Felcing Soc. Nat. Hist. Bull., voL 4, p. 93 ; 
1930). The data consist largely of physical measure- 
ments of male gymnasium students aged between 
twenty and twenty -five, and comprise broad aspects, 
such as height, weight, width, and thiclmess. It 
was found that the student from northern China 
was decidedly taller in stature, thicker in chest 
capacity and heavier in weight. On the other hand, 
the southern Chinese had a slightly longer leg in 
relation to the total height, and proportionately 
slightly wider shoulders. On the whole, however, the 
northern type blends so gradually into the southern 
that it is scarcely Justifiable to separate them on geo- 
graphical gj'ounds, except for such comparisons as are 
given in this paper. Within the individual body 
various correlations, more or less close, were found ; 
width, for example, depending upon height, and girth 
upon width. Taken separately, the thickness of a 
person as measured by giiHi has the highest net 
correlation, height comes next, and width last. So 
that height ought not to he taken as the sole w^eight 
index, a combination of height and girth giving a 
much closer correlation with body weight. 

Delayed Development of Embryonic Young in 
Martens.~One of the interesting points noted by 
F. G. Ashbrook and K. B. Hanson in the course of 
observations upon the normal breeding season and 
gestation period of martens (Maries americana), was 
that the embryo show^ed marked delay in develop- 
ment (U.S. Dept. Agv., CHrcularNo. 10, 1930). Such 
a delay is unusual, but is familiar in the case of roe 
deer in Great Britain. Martens w^ere observed to 
mate in midsummer (July and August). On Sept. 4 
ail females w^ere isolated from the males, but the yoimg 
were not born until April of the following year. 
Although it could not be determined to which of 
several matings conception was due, the gestation 
period ranged from 259 to 275 days or from 8| to 
9 months, a period excessively long compared with 
that of related animals of similar size and similar 
development at birth. Positive evidence of delayed 
embryonic development is suggested by the observa- 
tion that female martens trapped and killed in the 
wild have not shown macroscopie signs of pregnancy 
until late in winter. 

Sea Trout of South Uist.~Mr. G, Herbert Hall in 
his paper, Sea Trout of South Gist. The Hpwmiore, 
Kildonan, and Loch a Bharp Districts. Part 2 ” 
(Fishery Board for Scotland, Salmon Fisheries, 122% 
No. 4), supplements his first paper of July 1928 I 
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(Fisheries, Scotland, Salmon Fish., 1928, 7). Most 
of the former conclusions are here confirmed and the 
tables are brought up-to-date. The South Gist sea- 
trout differ from the mainland types in their rapid 
growth rate, shortness of life and consequently few 
spawning periods. The author again shows that there 
is no genuine spring run analogous to that of spring 
salmon, the fishes having almost all wintered in the 
loch or spent the greater part of the winter there. 
There is no sign of any definite movement from sea 
to fresh water in February or March, although 
occasional visits to brackish water may account for 
the good condition of some of them, and there may 
be a small interchange throughout the winter between 
small shoals of fishes from the coast and those from 
fresh water. These sea-trout do not remain in fresh 
water until the following autumn, but have returned 
to the sea by May. Of the marked fish only about 
3*4 per cent were recaptured, mostly by the com- 
mercial nets. 

Axial Gradients. — Dr. Silvio Ranzi in his paper 
“ Embriogenesi e gradienti assiali ” (Memorie della 
Pont. Accademia delle Scienze — i Nuovi lincei, Series 
2, voL 12, 1929) discusses the question of the axial 
gradients of Child — whether they truly exist in the 
course of embryonic development and regulate the 
growl^h, or whether they are the results of the un- 
folding of the embryo itself. He concludes after 
examining the evidence of many workers in this field 
that this last solution is j)robably right, especially in 
vertebrates, annelids and ccelenterates which have a 
cephalo -caudal or oro-aborai axis ; and, further, that 
the facts relating to differential susceptibility to toxic 
agents may be explained by the greater susceptibility 
of any organ at its most complex development. Dr. 
Ranzi ’s own observations have been made on the 
Cephalopoda, especially with regard to differential 
susceptibility, and he finds that the more complex 
the organ, the greater the susceptibility to toxic 
agents and the more easily and deeply are they 
inhibited. He failed to demonstrate in the Cephalo- 
poda the presence of axial gradients in the suscepti- 
bility of the blastoderm to toxic agents. This paper 
reviews and criticises the work of various specialists 
on different groups of animals, ranging from planarians 
and coelenterates to vertebrates. The general con- 
clusions are (a) that in the embryo permeability and 
susceptibility are greater in those parts wliich are 
most complex and are the centres of highest metabol- 
ism, but this is limited to the period of development 
' of these parts, and (6) with regard to the importance 
of the principal axial gradients in embryonic develop- 
ment, the principal gradient must be retained as an 
apparent result of the processes of development 
according to an axis (vertebrates, annelids, coelenter- 
ates), for along this axis are centres of metabolism, 
the highest being usually anterior. Flowever, the 
author is of the opinion that the metabolism does not 
increase or decrease gradually along the axis, but 
varies from time to time. 

Tertiary Molluscan Fauna of Waiheke Island, New 
Zealand. — Early in 1927 a Tertiary deposit was 
discovered at Oneroa, Waiheke Islaikl, near Auck- 
land, Hew Zealand. Collections of the contained 
molluscan fauna were made and the results are now 
detailed in a joint paper by A. W. B. Pow^ell and J. A. 
Bart^am iTrcms. N. Z.'lnst., voL 00). The beds 
seem to have accumulated in small pocket-like 
hollo ws wmm in the underlying Trias -Jura Greywacke 
terrain prior to Tertiary submergence. Owing to the 
large percentage of new- species accurate correlation 
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of these beds with fossiliferous horizons in other parts 
of New Zealand is very difficult, but the authors give 
reasons for considering them to be the equivalent of 
the Hutchinsonian stage of the Upper Oligoeeiie. The 
fauna is decidedly littoral, or shallow -water in char- 
acter, tw’o species of Gominella furnishing the most 
characteristic members. So far, ^78 species have 
been found, of which five have been referred to recent 
forms and some 44 described as new. The seventeen 
plates, if not exactly artistic, give 109 sufficiently 
efficient figures which would have been more accept- 
able had the actual sizes of the originals been indicated 
beside them in some customary manner. 

Duration of Eocene Time.^ — W. H. Bradley describes 
the varved sediments of the Green River formation 
(middle Eocene) of Colorado, Utah, and Wyoming in 
Prof, Paper 158-E of the U.S. Geol. Survey. The 
formation is a series of lake deposits averaging 2000 
ft. in thickness. Many of the beds of maiistone, oil- 
shale, and fine-grained sandstone are varved, the 
ciominant type being a pair of lamiiiJB, one of which is 
markedly richer in organic matter than the other. 
The average thickness of the varves is about 0*18 
mm., the range being from 0-014 mm. to 9*8 mm. 
The interpretation of the iaminJB as varves is tested 
by analogy with modern lake deposits and by calcula- 
tion of the annual thickness to be expected as judged 
from the data of present-day stream loads. The 
Green River epoch is estimated to have lasted between 
five and eight million years. From this and an 
estimate of the rate of aceumulation of the fluviatile 
deposits above and below the Green River formation, 
the duration of the whole Eocene period is calculated 
to be between thirteen and thirty -three million years. 
This result is of the same order as that deduced from 
age determinations of radioactive minerals, but is 
entirely independent of them. Three cycles of greater 
length are suggested by fairly regular recurrences of 
thicknesses and characters : {a) averaging a little less 
than twelve years, probably corresponding to the 
sunspot cycle ; (6) about fifty years ; and (c) about 
21,600 years, suggesting the average period resulting 
from changes of eccentricity in the earth’s orbit and 
the cycle of the precession of the equinoxes. 

Aeroplane Survey in Canada.— The use of the 
aeroplane for transport and reconnaissance in the 
North-West Territories of ..Canada, has. rapidly, pushed 
northward for several hundi*ed miles the area capable 
of development. During the last two summer ex- 
tensive flights have been made in the Keewatiii 
district to the west of Hudson Bay and in the Mac- 
kenzie district. Much preliminary prospecting of the 
ground has been done in this way. It is claimed that | 
by a study of the country and especially by ‘ vertical ’ 
photographs examined stereoscopically the ground 
can be classed as promising or unpromising for more 
detailed investigation. The methods and routes are 
described in generar terms in a pamphlet published by 
the Department of the Interior entitled “ Preliminary 
Report on the Aerial Mineral Exploration of Northern 
Canada Although the Keewatin area was found to 
be, on the whole, unpromising as regards minerals, a 
great deal of useful topographical information was 
obtained. 

Settlement in Kenya. — The Agricultural Census of 
Kenya Colony (Tenth Annual Report, 1929) gives a 
statistical record of the progress of European settle- 
ment. The area occupied by Europeans reached 
about five million acres, showing an increase over 
that of the previous year of a little more than two per 
cent. The number of occupiers rose to 2035, and a 
furtlier small addition gives a total of 2882 as the | 
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I number of Europeans, including occupiers engaged on 
I agricultural holdings. The numbers increase slowly 
and the rate has fallen from 10*37 per cent iii' 1924 to 
3*25 per cent in 1929. Drought during the, .last two 
years is no doubt partly responsible.. Nevertheless, 
the cultivated ai’ea of the. occupied land continues to 
increase and is now more than eleven per cent. Maize 
continues to be the principal crop, but wheat has 
grown in importance. Sisal, .hemp, and coffee promise 
well. A, revival in the production of sugar is expected. 

An Ice-Telemeter. — The necessity of recording the 
distribution of ice in ivaters frequented by vessels of 
commerce .has led Prof. M. Kamienski to invent a 
simple instrument which he calls an ice-telemeter, 
and which is designed to afford a ready means of 
measuring the distance of floating ice from, the ob- 
server. The instrument and. its use are described , in 
Wiadoniosci Matematyczne, VoL 32, and Report No. 8 
of the Astronomical Observatory of Warsaw Uni- 
versity. The instrument is a .kind of sight rule about 
half a metre in length. A movable' scale at one end is 
alined on the ice and the apparent horizon or a distant 
seacoast. The distance of the ice can then be read on 
the scale. Experiments over known distances have 
showm that the telemeter is not absolutely accurate, 
but near enough to accuracy for the purpose for which 
it is designed. It is intended for use in light ships and 
lighthouses of the Polish waters of the Baltic. The 
theory of the instrument is explained, but only a short 
summary of the paper is in English ; the text is in 
Polish. 

Soil Corrosion. — Corrosion, particularly of the fer- 
rous metals, presents a serious industrial and economic 
problem, and hitherto the available remedies have 
been quite impractical. An illustrated article by 
H. W. Hough entitled “Significant Developments re- 
garding Soil Corrosion ” has recently appeared in The 
Scient^ic Monthly^ Feb. 1930, voL 30, from which it is 
evident that the study of the subject has advanced 
materially. The electro -chemical theory of corrosion 
appears to be generally accepted, the rate at which 
hydrogen is evolved from the surface of the metal 
being actually proportional to the rate of corrosion. 
A method of soil corrosion surveys has been developed, 
in which soil samples are taken at intervals over the 
country through which a pipe line is to be laid. A 
topographical survey is also made, the amount of 
moisture, slope, and vegetation, and any local factors 
being taken into consideration. From a correlation 
of these data with the analyses of the various soil 
samples and their pH values, the degree of corrosive 
action in each district can be determined. The results 
obtained from such surveys agreed closely with those 
of some direct experiments carried out by the U.S. 
Bureau of Standards in wffiich various metals, both 
treated with different paints and unprotected, were 
buried in different types of soil for two- or four-year 
periods. No one type of metal proA^ed superior to all 
others in every type of soil, but it is clear that saving 
could be effected by a certain selection with regard 
to soil conditions. The inherent characteristics of the 
soil, however, are the dominating factors influencing 
corrosion. 

Dependence of Raman Scattering on Frequency. — 
An analogy between the scattering of light Avithout 
change in wave-length, and the modified scattering 
which constitutes the Raman effect, which is in sharp 
contrast to the general dissimilarity of these two 
processes, is given by Prof. Ornstein and J. RekA^eld 
in the Zeitschrift fur Physih for April 24 (p. 593). 
Quantitative intensity measurements were made on 
the Raman satellites produced by carbon tetra- 
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cliloridc oij three slroiig blue and green lines of the 
raereury arc (X\4047, 4358, and 5461). After allow- 
ing for' the difference in intensity of the exciting 
lines, it was found that the intensity of a Raman line 
produced by a definite change in the molecule of 
carbon tetrachloride was proportional to the fourth 
power of the frequency of the exciting light, which 
is the same as Rayleigh’s law for unmodified scattering. 
■ Tlie measurements were not sufficiently exact to 
decide if the correct frequency to be considered was 
that of the exciting radiation, or that of the light 
which had suffered a change in w^ave-length in the 
scattering process. 

Single Mirror Interference Fringes with X-Rays. — 
The issue of Die N aturwissemchaften for April 18 
contains a note by W. Linnik, of the State 
Optical Institute of Leningrad, on the interference of 
X-rays in a Lloyd single mirror apparatus. A glass 
reflecting surface \¥as used, as for the usual optical 
experiment, but the short wave-length of the X-rays 
made it essential to work with a slit source of very 
small width, and to place it unusually close to the 
plane of the miri’or. Retails of the experiment are 
not given, but it is stated that the slit used was only 
O'l ft wide, and that it was 2*2 ft, from the mirror. 
Fringes of excellent definition were obtained with a 
spacing of 5 ft, on a photographic plate at a distance of 
15 cm. from the slit, from which the wave-length 
of the Ka radiation of copper has been calculated to 
be 1*56 d: 0*03 A., Siegbahn’s value for this being 
1*54 A. 

The Kata-Thermometer. — ^The applications of this 
instrument, invented by Prof. Leonard Hill, as well 
as full directions for its use, are set forth in a new 
pamphlet issued by the manufacturers^ Messrs. James 
j. Hicks, Hatton Garden, E.C.L The kata- ther- 
mometer has already proved itself to be the simplest 
and most useful means for checking the efficiency of 
ventilating systems and fully deserves its title of 
‘ comfort meter and evaporimeter The pamphlet 
now contains a chart from which wind-velocity may 
be quickly derived once the reading of the dry kata- 
thermometer is determined. Though absolute 
standardisation in manufacti;n*e is impossible, each 
instrument is turned out with its own factor, thus 
rendering calibration by the purchaser unnecessary. 

Mechanism of Reactions.— In a paper in the 
Januarynumberof the Journal of Physical Chemistry, 
by P. Robinson, the question of the mechanism of 
reactions is examined from the point of view of a 
rule proposed by the author. This states that in 
an isothermal system, where several reactions are 
possible, that reaction takes place first for which the 
products have the highest entropy. The rule is 
considered for two typical systems, namely, the 
sulphur system and the water system, with steam, 
water, and ice as the possible phases. In the latter 
case it is argued that if steam is brought into contact 
with excess of ice below the melting-point, liquid 
water is formed before ice, although the reaefcion to 
form ice is so rapid that the intermediate liquid phase 
cannot be observed. It is shown that tw^o other 
rules which have been proposed do not agree with the 
facts in the case of some transitions in the two 
systems studied. These are Ostwald’s rule, according 
to which that reaction takes place first, the products 
of which are least stable ; and Tantzov’s rule, accord- 
ing to which that reaction takes place first which 
involves the minimum change of entropy. The first 
does not hold when gaseous sulphur above the transi- 
tion temperature passes directly into 
sulphur without going to the rhombic form, and the 
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second is in contradistinction to the fact that rhombic 
sulphur below the transition temperature passes 
directly into vapour without going through the 
monoclinic form. These exceptions are, however, 
to be expected on Robinson’s rule. 

Dissociation Constant of Water.— The value of the 
dissociation constant of water, iiC^=[H*][OH'], has 
been found by the conductivity of pure water, hydro- 
lysis, and the e.m.f. of cells. The value found by the 
first method by Kohlrausch gave l-04x 10"^^ at 25°, 
and this has usually been considered the most trust- 
worthy figure, although other values, such as 
1 *005 X 10"^^ found by Lewis and Randall by other 
methods, have more recently been put forward. In 
the March number of the Journal of the American 
Chemical Society, R. F. Newton and M. G. Bolinger 
describe some experiments on the e.m.f. of a cell con- 
taining mercurous bromide and mercuric oxide from 
which they have calculated the value of K^. The 
result obtained was 1 *02 x lO"^^, from which it appears 
that the value of Kohlrausch is sensibly correct and 
that the newer values are somewhat too small. 

Reduction of Carbon Monoxide. — Sabatier and 
Sanderens in 1902 showed that a mixture of carbon 
monoxide and hydrogen when passed over reduced 
nickel at temperatures above 180° was reduced, with 
the formation of methane: CO n-SHg =CH 4 +H 2 O. 
Further investigations of the reaction showed that 
liquid hydrocarbons were also formed in the reaction. 
In three papers in vol. 12 of the Scientific Papers of 
the Institute of Physical and Chemical Research, 
Tokyo, published in February, S. Kodama has given 
a summary of the literature on the subject and has 
described a number of important experiments on the 
reduction at normal pressure. Various catalysts were 
used, particular attention being directed to the 
catalytic decomposition of the monoxide with deposi- 
tion of carbon. With nickel this decomposition did 
not occur, but it was found with other catalysts. 

High Tension Testing.— Although our knowledge 
of the behaviour of aircraft during thunderstorms has 
been increased by reports on cases where they have 
been struck by lightning, yet there are many technical 
questions involved which are still difficult to answer. 
The hot exhaust from the engines is doubtless a likely 
path for the flash. The ignition system also may be 
broken down by the flash and the collapse or building 
up of a strong electrostatic field in the neighbourhood 
seriously adds to the fire risk. In a paper by A. O. 
Austin, engineer to the Ohio Insulator Company, 
read to the High Tension Congress held recently in 
Paris, an abstract of which appears ii\ Engineering for 
April 4, an account is given of a novel equipment for 
open air experiments at electric pressures up to three 
million volts. Several years ago the company recog- 
nised that the cost of indoor tests on models at the 
necessary high pressures would be prohibitive. The 
laboratories have been built to enclose a courtyard 
one side of which is open and faces the testing ground, 
which is 1000 feet long and 400 feet wide. The high 
tension equipment consists of three 750 kilovolt 
transformers of identical types which can be con- 
nected in series. The bushing of the highest voltage 
transformer is fifty feet above the ground. They 
have been operated when the crest voltage is well 
over three million volts. It was found that at 
pressures greater than two million volts it was very 
difficult to prevent ‘ flash-overs ’ from the mains. 
For the artificial lightning tests the transformers 
charge a very large air condenser. By distance control 
the ^ voltage of the generators is gradually increased 
until the fla, slipover at the impulse gap takes place. 
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The Tatem Laboratories at 

T TNIVERSIT Y College, Cardiff , was honoured on May 
21 by a visit from H.R.H. the Prince of Wales, 
Chancellor of the University of Wales, for the purpose 
of opening the new laboratories of chemistry and 
physics and inspecting the Advisory and Research 
Department of Agriculture and the Institute of Pre- 
ventive Medicine of the Welsh National School of 
Medicine. 

The laboratories of chemistry and physics consti- 
tute the north wing of the College buildings in Cathays 
Park, Cardiff, the civic quarter of the city, which is 
exclusively devoted to public buildings designed to 
form an harmonious ensemble. Long projected and 
long delayed by the great rise in the costs of building 
.since the War, these laboratories are the culmination 


University College, Cardiff. 

laboratories for 60 and 30 students respectively, 
three balance rooms, combustion room, an electro- 
chemical laboratory, store and service rooms, a 
library, and staff private rooms. 

On the second floor are two physico-chemical 
laboratories, a dark room, three research laboratories, 
a workshop, and two lecturers’ rooms. The basement, 
approached by a cart-w^'ay from the street, provides 
a store for acids, solvents, and heavy chemicals, with 
commimieation by lift to the laboratories and to 
further capacious store rooms on the upper floors. 

At the present moment the building of the chemical 
lecture theatres, preparation rooms, and museum is 
not being proceeded wdth, although the foundations 
of the whole block have been laid. 



Frc. 1. — Plis'siesand Chemistry Laboratories. 


of an effort of local patriotism which the depressed 
state of industry in South Wales has made trebly 
difficult. Nevertheless, they are only an instalment 
of the completed plan. The arts and administrative 
sections of the College have been housed ixpon the 
Cathays P%rk site since 1909, but it yet remains to 
erect the south wing, to accommodate botany, zoo- 
logy, and geology, which are still in their old quarters 
in New^port Road, as well as to put up the Great Hall 
of the College on the fourth side of the quadrangle. 

The new wing which has been formally opened by 
the Prince, was designed by Mr, W. D. Caroe, the 
architect of the main buildings. In it, chemistry and 
physics are accommodated together in close associa- 
tion and in a manner really worthy of the intellectual 
and industrial imiDortance of modeiai studies in these 
subjects. 

The Department of Chemistry occupies the base- 
ment and the first and second floors. The first floor 
comprises a qualitative laboratory for 102 students, 
a quantitative laboratory for 60 students, two organic 
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Special attention has been given to efficient ven- 
tilatioir. Each series of fume chambers is independ- 
ently exhausted by fans to the roof, while the rooms 
are fitted with a specially designed system of air -flues, 
also connected to a large exhaust-fan on the roof. 
Accessibility of water, gas, electric, and drainage 
services has been secured wdierever possible. In the 
larger laboratories, ridge and furro'w top-lights have 
been employed, ensuring exclusively north lighting. 
The benches in the large laboratories have been 
arranged on the island principle and their low super- 
structures facilitate supervision of large classes. 

The physics accommodation occupies the whole of 
the ground floor, with an additional six rooms on a 
mezzanine floor. As the new laboratories communi- 
cate directly wdth the ground and first floors of the 
Viriamu Jones Memorial Research Laboratories, the 
Physics Department is nowq after many years, once 
more housed under one roof, with, obviously, very 
great advantage to all concerned. 

As in the case of chemistry, the present accommoda- 
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tion represents only a stag© in the complete scheme. 
Anottier wing is to b© provided, with a large lecture 
room, worksho]), additional research accommodation, 
and small laboratories for special research. The 
present building contains a small lecture room and a 
temporary workshop, which is, however, very well 
equipped. Other small rooms, originally planned for 
special experimental work, have had to be used for 
routine work by honours students, as a result of the 
large increase of the honours school. 

The greater part of the physics for intermediate and 
final degree students is accommodated in three large, 
well-iigiited rooms, each approximately 30 ft. by 50 ft. 


Except in the case of the junior laboratory, large, 
fixed benches in the centres of the rooms have been 
entirely avoided. The essential gas and electric 
services are led to a series of light-posts, about 4 ft. 
high, around which working tables are grouped as 
required. This arrangement, with its obvious flexi- 
bility, has proved very satisfactory in practice. 

The senior electrical work is provided for by two 
fairly large electrical laboratories. These were origin- 
ally intended to be reserved for flnal and honours 
students respectively, but a certain amount of over- 
flow has been inevitable. Four darkened rooms are 
provided for optical experiments and there are smaller 
rooms for experiments which cannot conveniently be 
carried out in the general laboratories. 

Electrically, the laboratories are very well supplied 
with lighting and power points for -SOO-volt D.C., 
wliile 200-volt, 50-cycle alternating current is avail- 
able also at a number of points. The galvanometer 
lamps are supplied with 12-volt A.C., stepped down 
from the municipal A. C. supply. Steady current for i 
experimental work is derived from a battery of seventy 
250 ampere-hour accumulators. This battery feeds. 
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through a terminal board of special design, 28 points 
and sub -switchboards in the teaching and research 
laboratories. Any voltage from 10 volts to 140 volts, 
ill steps of 10 volts, can be supplied to any point. 
Large currents over a wide range of voltages can be 
supplied through the same board, from either a large 
or a small motor generator, installed in the switch- 
board room. 

The building of these laboratories on such , a scale 
was made possible by the generosity of a number of 
public men in South Wales. The chief donors were 
Lord Gianely, sometime president of the College, and 
his successor in that office, Sir David Llewellyn, Bart. 

His Royal Highness was received by Lord 
Treowen, president of the College ; Prin- 
cipal J. F. Rees ; The Hon. W. N. Bruce, 
Pro -Chancellor of the University of Wales, 
and others. He inspected the statues of His 
Majesty the King and of himself as Chan- 
cellors of the University, niched in the 
College facade, which had been unveiled by 
Lord Gianely prior to His Royal Highness’ 
arrival. Lord Treowen then addressed the 
Prince, giving a short history of the de- 
velopment of the College and of the pro- 
gress of its Building Fund Appeal. In the 
course of his response the Prince said: “At 
on© time it w^as generally considered that 
the chief object of university training was 
the preparation of students for academic 
careers, but nowadays ^the importance of 
the relation between science and industry 
is more clearly realised, and w© know how 
valuable a contribution scientific training 
makes to our commercial and industrial 
welfare. Close co-operation between leaders 
in academic life and the controllers of great 
business concerns is in the best interests of 
the country, and from its universities in 
future will go forth not only the teachers of 
the generations to come but also — and this 
is Just as essential — young men well 
equipped by their training to maintain our 
vital supremacy in commerce and in- 
dustry.” 

Lord Gianely then announced that he 
had decided to increase his benefaction by 
the sum of £20,000, which would wupe out 
the debt on the existing building and pro- 
vide a capital sum for maintenance, while 
on behalf of himself and Sir Whfliam 
Reardon-Smith, he also announced the 
I foundation of three new scholarships. The Prince 
I then amiounced a further donation from Mr. Dan 
Radcliffe, treasurer of the College, of another scholar- 
ship and a capital sum of £5000. 

Finally, the architect, Mr. W. D. Caroe, handed the 
key to His Royal Highness, who declared the building 
open. Prof. H. R. Robinson (physics) and Prof. 
W. J. Tones (chemistry) were then presented and ac- 
companied the Prince in his inspection of the Labora- 
tories. 

Afterwards, a short visit was paid to the Advisory 
and Research Department of Agriculture, a block at 
the south end of the main facade of the College, which 
also owes its existence to the great generosity of Lord 
Gianely. Here there are three floors, containing the 
offices of the advisors in veterinary science, agricul- 
tural botany, and agricultural zoology respectively, 
together with a large joint Miiseimi and tliree laljora- 
tories, as yet iinfurnished, which it is intended to 
devote to research in problems ancillary to agriculture. 

In the afternoon the Prince paid a visit to the 
Institute of Preventive Medicine of the Welsli National 
School of Medicine in The Parade. The foundation 
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stone of this Institute was laid by His Royal Highness 
in 1921, on the oecasioii of his installation as Chan- 
eelior of the University of Wales. 

The present visit enabled Sir William James 
Thomas, Bart., the donor of the Institute, to hand 
over the title-deeds of the building to the University 
College of South Wales and Monmouthshire. 

The Institute comprises four storeys and a basement, 
and contains, beginning at the top floor, first, the 
Department of Tuberculosis, supervised by Prof. 
Lyle Cummins, the David Davies professor of tuber- 
culosis in the School of Medicine and Director of 
Research to the King Edward VII. Welsh Rational 
Memorial (Tuberculosis) Association. On the second 
floor is the Department of Pathology, at present in 
charge of Dr. J. B. Duguid, the chair being vacant. 
The first floor is devoted to the Department of Pre- 
ventive Medicine, in charge of the Mansel Talbot pro- 
fessor, Dr. E. L. Collis, who is also Director of the 
Institute. Lastly, the ground floor is occupied by the 
joint City and County Laboratory of Public Health. 
This is a most valuable feature of the organisation, 
since it is housed here alongside of the Department of 
Preventive Medicine and the materials, equipment, 
and personnel of the public laboratory are available 
as part of the organisation of the teaching department. 


The Research Scheme of the Institute of 
Brewing. 

I F we except the research work carried out with the 
object of elucidating medical problems, there are no 
other investigations of so comprehensive a character 
as those concerned with malting and brewing. The 
problems here presented are connected with biology, 
chemistry, physics, and engineering, and the know- 
ledge gained is of service, not only in the branches of 
technology for which they are undertaken, but they 
also find application in many other directions. To 
take but one instance, the study of fermentation has 
produced results of incalculable benefit to mankind in 
general ; for cannot we trace our present knowledge of 
zymotic disease to the researches of Pasteur on wine, 
beer, and vinegar ? It is therefore of the highest im- 
portance to review the knowledge that is being collected 
by those who are worldng under the Research Scheme 
of the Institute of Brewing, an outline of which is given 
in the Memorandum for 1930 which was issued a short 
time ago. 

An important part of the researches on barley is 
concerned with the production of new varieties and 
the Institute is, in this connexion, closely associated 
with the National Institute of Agricultural Botany, 
Cambridge, as well as with the Rothamsted Experi- 
mental Station, Harpenden and Woburn; nor must 
we omit to mention the valuable work on barley breed- 
ing carried out by Dr. E. S. Beaven. The institute 
is collaborating with the research staff of the Dis- 
tillers’ Company in tracing the changes that occur in 
the protein and carbohydrate constituents during 
the development of the grain and during the malting 
process. The metabolism of the proteins of barley in 
the germination process is being studied at Rotham- 
sted by Dr. R. L. Bishop, whose results are of far- 
reachhig importance and interest to both pure and 
applied science. Manuring experiments on barley and 
on hops are being carried out and the crops submitted 
to small-scale brewing trials in the laboratory. The 
breeding of new varieties of hops has for many years 
been carried out by Prof. E. S. Salmon of Wye 
College. Some of the new varieties obtained have 
been put through brewing trials by well-knowui 
brewery firms. 

Methods for determining the brewing and antiseptic 
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properties of hops have been devised by Mr. A. Chaston 
Chapman (chairman of the Research Committee), 
by Messrs. Ford and Tait, Prof. F. L. Pyrnan, Dr. 
T. K. Walker, and Mr. J. J. Hastings. The diseases 
to which hops are subject are being studied by Prof. 
Salmon and his colleagues. Mr. A, H. Burgess is 
engaged in experiments on the drying of hops, and 
he has specially studied the processes in vogue at 
Czechoslovakia. 

Researches on yeast were commenced at the Im- 
perial College of Science and Technology by the late 
Prof. S. B. Schryver. This work, as well as that on 
the nitrogenous constituents of wort, which -was inter- 
rupted by the untimely death of Prof. Schryver last 
year, is being continued by other investigators. 

The existing methods of estimating starch in barley 
and in malt are being revised by Prof. A. R. Ling and 
new methods are being devised. This 'work, it is 
hoped, will be published very soon. Prof. Ling is also 
working on the carbohydrates of barley and malt other 
than starch. 

This activity in research, under the able direction of 
Mr. H. Lloyd Hind, must commend itself alike to alt 
scientific workers. 


University and Educational Intelligence. 

Cambridge. — Mr. M. H. A. Newman and Mr. A. S. 
Besicoviteh have been reappointed University lec- 
txu-ers in mathematics ; Mr. W. M. Smart, of Trinity, 
and Mr. A. E. Ingham, of Trinity, have been appointed 
University lecturers in mathematics. Mr, T. G-. Bed- 
ford, of Sidney Sussex, has been reappointed Univer- 
sity lecturer in physics, and Mr. J. D. Bernal, Univer- 
sity lecturer in structural crystallography. 

Mr. E. B. Worthington, of Gonvilie and Caius 
College, has been elected to the Balfour Studentship. 

The Vice-Chancellor has published a letter ivom 
the Universities Bureau of the British Empire in 
which it is stated that the executive committee of 
the Bureau has been asked by the Trustees of the 
Josefine and Eduard von Portheim Foundation to 
make grants to enable one or more graduates of 
universities of Great Britain and Ireland to take a 
post-graduate course or undertake research in the 
University of Heidelberg. Preference on the occasion 
of the first election will be given as between candi- 
dates of equal merit to a student proposing to work 
in mineralogy or crystallography in the Mineralogical 
Institute founded and directed by Prof. V. Gold- 
schmidt. 

New regulations for the Economics Trijios will 
come into effect next year. Under the new scheme, 
the first part of the Economics Tripos will become a 
one -year course and the second part will, normally, 
take two years, although candidates coming from 
another Tripos in their third year will be allowed, if 
they wish, to take it in one year but with a reduced 
number of papers. The objects of the change are to 
throw the emphasis more on the second part than it 
is at present, getting thereby a higher standard of 
advanced work, and to strengthen the political side 
by putting in a practically compulsory paper on the 
principles of politics. 

London. — The following appointments have been 
made : Prof. H. R. Robinson, since 1926 professor of 
physics at University College, Cardiff, to the Uni- 
versity chair of physics tenable at East London 
College ; Dr. J. W. Slunro, who has since 1926 been 
responsible for the control of the Imperial College 
Biological Field Station at Slough and for the direction 
there of a research for the Empire Marketing Board, 
to the University chair of entomology tenable at the 
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Imperial College (Royal College of Science) ; Prof. 
F. C. H. BoswelC since 1017 Herdman professor of 
geology in the Ihiiversity of^ Liverpool, to the Uni- 
versity chair of geology tenable ' at the Imperial 
College (Royal College of Science). 

The following tloctorates have been conferred : 
h} clifwicai fechNology : Mr. D. M. Newitt 
(lm|)eriai College — Royal College of Science); Mr. 
D. T. A. Townend (lrn{>enal College— Ro5^al College 
i>f Science an<i East London College) ; D.Sc. in 
chcAf^i^trjf : Mr. IM. Q. Khuda (Imperial College— 
RoA’ai Colk>ge of Science); D.Sc. in psycfiology : 
Mr! A. S. J. M. Huggett (St. Thomas’s Hospital Medi- 
cal Seliool) ; D.Sc. in mathematics : Mr. R. C. J. 
il ow land . 


M^anc’Hp^ster. — P rof. J. M, F. Drummond, Regius 
professor of botairy in the University of Glasgow, has 
been appointed Harrison professor of botany and 
director of the botanical laboratories in the University 
on the retirement of Prof. F. E. Weiss. Prof. Drum- 
mond was educated at King’s College, London, and 
at Gonville and Caius College, Cambridge. He gained 
a first class in Part II of the Katural Science Tripos 
in 1904 and was elected to the Frank Smart research 
studentship, which he held for two years while engaged 
on research on photosynthesis with Dr. F. F. Black- 
man. He was appointed as lecturer in botany at 
Armstrong College, Keweastle-iipon -Tyne, in 1906, and 
became senior lecturer in plant physiology in the 
University of Glasgo'w in 1909. On the establishment 
in 1921 of the Scottish plant -breeding station at 
Corstoi*[)hine, Midlothian, he was appointed as its 
first director, and resigned in 1925 on appointment to 
tlie Regius chair of botany at Glasgow. While Prof. 
Di’iimmond's botanical interests cover a wide range, 
his original investigations have been especially con- 
cerned with plant physiology and genetics. The 
University already possesses at the Firs in Fallowfield 
experimental grounds which it is hoped Prof. Drum- 
mond will be able to develop still further on lines useful 
to the promotion of horticulture and agrieiilture. 

Dr. John Walton, lecturer in botany, has been 
appointed a senior lecturer as from September next. 

The Council has gratefully accepted the offer of the 
Manchester Medical Society to present to tlie Univer- 
sity its medical library. This library has been housed 
ill the Lhiiversity since 1875, and for a number of 
years has been supported jointly by the Manchester 
Medical Society and the University. Provision has 
been made for the members of the Manchester Medical 
Society to continue their use of the library, and the 
Society has undertaken to make an annual grant 
towards the cost of maintenance. 

At the celebration on May 23 of the jubilee of the 
University and the eightieth anniversary of the 
foundation of Owens College, the honorary degree 
of D.Sc. was conferred on Prof. J. Lorrain Smith, 
professor of pathology and dean of the faculty of 
medicine in the University of Edinburgh, and Prof. 

A. Smithells, director of the Salters’ Institute of 
Industrial Chemistry, London. 


The Secretary of State for the Colonies will in June 
and July next award post-graduate scholarships in 
agriculture and agricultural science tenable for from 
one to two years, and post-graduate scholarships in 
veterinary science tenable for from one to four years. 
The annual value of each scholarship will be £250 
plus a certain allowance for expenses. Application 
forms, etc;, may be had from the Private Secretary 
(Appointments), Colonial Office, 2 Richmond Terrace, 
Whitehall, S.W.l, to whom the conapleted forms 
must be returned before June 15. 
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Historic Natural Events. 

June I, 1924. Floods.— In consequence of heavy 
rains on the night of May 31-June 1, exceeding four 
inches in parts of Shropshire and Worcestershire, 
set^ere floods oceurred in western England . Worcester 
was flooded and the Three Counties’ Agricultural Show 
had to be abandoned. 

June 2~4, 1666. Abnormal Audibility of Gunfire. — 
On June 2 Pepys wrote : “ Into the Parke, and there 
we could hear the guns from the fleete most plainly 
But the guns were not heard on the coast, and the 
yacht Katherine^ which came into the Thames on that 
day, heard no firing. On June 4 Pepys added : “ So 
walking through the Parke we saw hundreds of people 
listening at the Gra veil-pits, and to and again in the 
Parke to hear the guns, and I saw a. letter, dated last 
night, from Strowd, Governor of Dover Castle, which 
says that the Prince (Rupert) come thither the night 
before with his fleete, but that the guns which we writ 
that we heard, it is only a mistake for thunder ; and 
so far as to yesterday it is a miraculous thing that we 
all Friday, and Saturday and yesterday, did hear 
everywhere most plainly ihe guns go off," and yet at 
Deale and Dover to last night they did not hear one 
word of a fight, nor think they heard one gun. This, 
added to what I have set down before the other day 
about the Katherine, makes room for a great dispute 
in philosophy, how we should hear them and they not, 
the same wind that brought it to us being the same 
that should bring it to them : but so it is.” This is 
probably the first definite reference to the ‘ zone of 
silence ’ in the audibility of gunfire. 

J une 4, 1783. Honey Dew. — Under this date Gilbert 
White records (“ Natural History of Selborne ”) “ Vast 
honey dews this week. . . . My honeysuckles, which 
were one week the most sweet and lovely objects that 
eye could behold, became the next the most loath some, 
being enveloped in a viscous substance, and loaded 
with black aphides or smother -flies.” 

June 5, 1692. Heavy Rain. — It is related that the 
capture of Namur on June 5, 1692, after a siege of only 
ten days, was largely due to heavy rains which pre- 
vented the English army from crossing the river and 
engaging the besieging French army. 

June 5, 1784. Thunderstorm, — A violent thunder- 
storm is described in White’s “Natural History of 
Selborne It began about 2.15, moved from south 
to north, with convex pieces of ice three inches in 
circumference which did great damage to window's and 
tiles. At the same time a torrent of rain flooded the 
meadow's ; the hollow lane towards Alton w^as so torn 
and disordered as not to be passable, rocks being re- 
moved that w'eighed two hundred%veig}it, 

June 7, 1573. Hailstorm. — Between 1 and 2 p.m. a 
violent hailstorm broke over To wees ter in Northamp- 
tonshire, in wdiich six houses were destroyed and 
fourteen others greatly damaged by floods. The hail- 
stones were square and six inches in circumference . 

June 7~8, iiii. Torrential Rain in Belgium. — “ On 
June 7, at the hour of nine, there broke above Rober- 
mont (near Liege) three of the blackest rain-clouds, 
which broke very suddenly, so that all was washed 
away in the city of Liege it carried off houses, men 
and women into the River Meuse. And tlie next day, 
which w^as Sunday, there came great black clouds 
wffiieh broke over the great elmrch.” The lightning 
did a great deal of damage to the building, and killed a 
clerk who was reading from the pulpit, and a wor- 
shipper who w^as on his knees praying before the 
crucifix. 

June 7, 1692. Earthquake in Jamaica. — Port Royal, 
then the capital of Jamaica, was destroved by aji 
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earthquake, 3000 lives being lost. Three-fourths of 
the buildings in the city and the ground they stood on 
sank entirely under water. Large storehouses on the 
harbour side were afterwards found 24-48 feet below 
the sea-level. A tract of land round the town, about 
100 acres in area, sank during the first shock and the 
sea immediately flowed in. 

June 7, 1922. Fata Morgana in Hungary. — At 
Nagyhortobagy, Hungary, across a grassy plain with 
huts, hills, and a well in the distance, all the objects 
were elevated and in great unrest. At several places 
water surfaces appeared in lively movement with 
waves moving from west to south -w'est. The huts and 
hills appeared above the w^ater, and then disappeared 
from time to time. A herd of horses driven to the well 
appeared to advance and then back, and the herdsman 
and his horse seemed to make an undulating move- 
ment, w^hereas in reality they stood near the well. At 
the time the sky was one-third covered with cumulus 
cloud, and a light wdnd was blowing from the north. 


Societies and Academies. 

London. 

Royal Society, May 22. — G. H. Parker: The ciliationof 
the F allopian tub es . In the rabbit, spermatozoa travel 
through the uterus by their own locomotory powers 
and ascend the Fallopian tube in the main by counter- 
currents (the return flow from the ciliary currents). 
The eggs press on the ciliated surfaces of the Fallopian 
tube and descend through this tube chiefly by ciliary 
action ; peristalsis may also play a part. In the turtle 
and pigeon the oviduct is lined with cilia most of which 
beat toward the exterior ; but there is also a narrow 
longitudinal band of cilia which beat tow^ard the ovary 
and thereby carry spermatozoa to that organ. — D. 
Keilin : Cytochrome and intracellular oxidase. ISTeither 
component c of cytochrome from yeast cells, a clear 
solution of deep -red colour, nor oxidase of heart muscle 
preparation will oxidise cystein. The two together 
form a powerful catalytic system, which can rapidly 
oxidise cystein. The catalytic system thus recon- 
structed behaves like a true resjoiratory system of the 
cell. — L. E. Bayliss, E. Boyland, and A, D. Ritchie : 
The adductor mechanism of Pecten. The slow part of 
the adductor can be isolated from the nervous system 
in a completely relaxed state in P. magellanicus ; stimu- 
lated electrically it gives twitches, which can be fused 
to form tetanus. Large tensions are developed. In 
P, maximus and P, opercularis different nervous con- 
nexions make it difficult to isolate the muscle wdthout 
some ‘ contracture ’ ; apart from this the muscles are 
similar to P, magellanicus. The state of ‘ contracture’ 
is a result of reflex excitation which survives isolation, 
but may be abolished by direct faradic stimulation. 
Tensions in ‘ contractui‘e ’ are much less than the 
maximum obtainable. Keflex movements of intact 
animals suggest that for the most part the muscle is 
contracting tetanically. The quick muscle with 
single induction shocks gives a rapid twitch that re- 
sembles normal reflex contraction.- — H. E. Roaf : 
Visual acuity in light of different colours... Definition 
with short wave-lengths is less accurate than with 
medium or long wave-lengths. That relative inten- 
sities, chromatic aberrations, and scatterings of lights 
can be the whole cause of the observed poorness of 
visual acuity with short w'ave -lengths seems improb- 
able. More likely a lesser density of specific receptors 
per unit of retinal area is involved. With colour filters 
in front of certain receptors, ‘ blue ’ may stimulate only 
some of them, whilst longer wave-lengths can stimu- 
late a larger number per unit area ; or the difference 
might be due to a number of rods being linked to a 
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single ganglion cell, whilst there may be a separate 
ganglion cell for each cone. Evidence is given that 
the receptors limited to reception of sho.rt wave-length 
stimuli are the rods. — Sir Charles Sherrington and 
J. C. Eccles : Numbers and contraction -values of in- 
dividual motor-units examined in some muscles of the 
limb. Contraction-tension for the average motor unit 
was examined by dividing tension of maximal con-; 
traction into number of nerve fibres in the muscle- 
nerve. Figures obtained were : gast.rned., 30 T gin. ; 
soleus, 9*9; semitencL, 5-5; ext. 1. dig., 8-6. In all 
nerves examined analysis of fibre sizes show\s two: 
peaks of numerical preponderance, centred on twx>: 
fibre sizes rather far apart; thus gast. m,ed, 15 and 
6 IX, as measured. Of the group of efferent myelinate 
fibres entering the muscle, many exist several centi- 
metres proximal to muscle ; approaching the muscle 
additional myelinate fibres appear. Afferent fibres 
examined exhibit increase in number, as followed in 
nerve trunk before reaching muscle. Approximate 
estimates of number of motor units composing type; 
muscles are : ga.st. nied., 430 ; ext. 1. dig., 330 ; soleuSy 
250. 

Royal Meteorological Society, May 21. — Sir Gilbert 
T. Walker: Seasonal foreshadowing. Some applica- 
tions of the tables of relationships given in previous 
studies of world weather. The southern oscillation 
affects the winter temperatures of south-west and I 
north-west Canada as well as the summer rainfall of: 
South Africa and Australia, and the total correlation ; 
coefficients found are 0*71, 0*72, 0*72, and 0*79; these 
would seem to justify prediction in general terms in : 
nearly half the years of a long series. — A. C. Best : | 
Instruments for obtaining dry and wet bulb tempera- 1 
tures. A modified form of the Casella type psychro- 1 
meter is described in which the aspiration, effected by | 
a small electric motor, has the value of 5 metres per I 
second as compared with 1*5 m. per second in the : 
usual instrument. This psychrometer will run for 
about eight minutes in air having a relative humidity | 
of 33 per cent before the wet bulb dries up. Thai 
results of comparing the depressions given by these ; 
two psychrometers, two types of sling psychrometers : 
and a Stevenson screen are given, 

Pabis. 

Academy of Sciences, April 14. — Ernest Esclangon : : 
The position of the celestial body at present supposed | 
to be a trans -Neptunian planet. Application of a : 
parallactic method to observations made at the Paris I 
observatory. — Andre Blondel : Symmetrical alter- ; 
nators connected with an unsymmetrical network I 
or line. — Leon Guillet and Jean Cournot : Remarks 
on cold hardening and the annealing of metals and : 
alloys. A discussion of two recent communications ; 
by Gruichard, and by Claussmami and Billon. — F. 
Gonnessiat : The position of the Lowell planet ; 
obtained with the photographic equatorial of the : 
Observatory at Algiers. — P. Pfeiffer : The ox3erators i 
of a complete system of linear and homogenous partial : 
differential equations of the first order of an unknown I 
function.^ — Radu Badesco : The distribution of the; 
values of a holomorph or meromorph fimction. — : 
Elie Car tan : The third fundamental theorem of Lie.— ; 
Nicolas Theodoresco : The determination of the 
velocities as a function of the vortices in the case of 
a fluid in two dimensions. — Basile Demtchenko : A\ 
method of calculation of surfaces of slipping.— P.; 
Dupin and M. Teissie-S offer : Alternating vortices 
in non-turbulent and in turbulent regime. — F. Bordas; 
and E. Roelens : Alcoholometric corrections for: 
temperatures below 0° C. The range of temperature 
covered by the experiments was 4- 15*^ C. to - 30° C. — ■ 
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J. Dorfman : The ina, 2 [iietic moment of the nucleus of 
tlie atom. — -L. Andrieux : The preparation of thallium 
by the electrolysis of its oxides. Pure thallium can be 
prepared by electrolysing its oxides dissolved in boric 
anhydride (950^ C.), in alkaline borates (S55'^“880° C.), 
or in mixtures of borates and fluorides of the alkali 
or alkaline earths (90(P-950° C.). — Marcel Chatelet : 
i\Iixtiires of vapours of iodine and of various solvents. 
The absorption spectrum of the gases arising from the 
x-aporisation at 00^ C. of a solution of iodine in benzene 
gives an absorption band which belongs neither to 
the vapour of iodine nor to that of benzene. A 
irioiecular association is assumed to explain the results, 
—“Rene Dubrisaj, Rene Arditti, and Charles Astier : 
Some traiisformations produced by the phenomena 
of absorption.— F, Vies and N, Kyvelos : The spectral 
prope^rties of the benzoate as a function of the con- 
centration of neutral salts. — ^Jean Cournot : The 
influence of the treatment of steels in solutions of 
complex phosphates with subsequent varnishing, on 
their eiectrieal insulating properties.— Andre Courty : 
Tests of casting, under constant pressure, of alu- 
minium and alpax. The effects of temperature of 
the liquid metal, temperature of the mould, and time 
of lieating before pouring were studied separately. — 
Jean Challansonnet ; The dilatometric analysis of 
some synthetic cast irons with nickel, vanadium, and 
nickel -vanadium. These alloys were prepared in a 
high frequency induction furnace with five metals, 
and contained 0*08 per cent silicon and only a trace 
of pjhosphorus. Yanadiimi raises the temperature of 
graphite formation of a pure cast iron ; it counteracts 
tlie gra|)hitising effect of nickel, one part of vanadium 
anniiliing the effect of four parts of nickel. — Pierre 
Urhain : A quantitative method of spectrographic 
analysis. The method described was designed to 
deal with quantities of gold of the order of 0*001- 
0*005 mgm. and is based on the simultaneous electro- 
lytic deposition on a carbon rod of the gold and a 
known quantity of silver. This rod is used to obtain 
spark spectra, and the relative strengths of the silver 
and gold lines measured with a recording microphoto - 
meter. — L. Palfray and B. Rothstein : The 1*3 and 
1*4^ cyeiohexanediols. Constitution of the halogen 
derivatives, — ^Jean Thibaud and F. Dupre la Tour : 
Study of the polymorphism of the crystals and the 
orientations of the fatty acids as a function of the 
temperature. From a study of the X-ray spectra 
it is concluded that the saturated fatty acids can be 
obtained in two principal well-defined crystalline 
forms presenting important differences in their 
physical properties, especially in the refractive index. 

— Henri Vincienne : The structural relations between 
the Kochers de L6az (Ain) and the Vieux Chateau 
•d’Arciiie (Haute-Savoie) and the Vuache. Conclusions 
on the tectonics of this chain. — M. Loeper, A. Lemaire, 
and A. Mougeot. The function of the glycogen in the 
activity of the snail’s heart. — Andre Giberton : The 
synthesis of fats in the presence of pancreas extracts.— 
Georges Blanc and J. Caminopetros : The transmission 
of the variole of birds by mosquitoes. 

Rome. 

Royal National Academy of the Lincei, Feb. 2. — 
Gino Fano : Nets of linear complexes of the space /S'g. — 

G. Armellini : The modern theory of the evolution of 
the stars. Many data based on observation show that, 
during the first phase of their existence, stars are of 
great volume, very low density, and intense bright- 
ness. The latter diminishes slowly and continuously, 
and the density increases, whilst the effective tem- 
perature of the photosphere, measured spectro- 
photometrieally, rises to a maximum and then begins 
to fall. — C. Somigiiana : The external gravitational 
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field of the ellipsoidic geoid. The determination 
of the lines of force in the field external to the ellip- 
soidic geoid by integration of the differential equa- 
tions of these lines is difficult, since the potential 
function is not harmonic, so that neither Beltrami’s 
ordinary theory of symmetrical potential functions 
for the case of the ellipsoid of rotation, nor Jacobi’s 
theorem is applicable. Various properties of the 
field may, however, be developed by comparatively 
simple calculations. — U. Cisotti : Plane electrostatics. 
— A. To nolo : Intrinsic form of the equations of the 
equilibrium of elastic media (1). — R. Cacciopolli : A 
question of stability. — S. Cherubino : Observations 
suggested by a theorem on real Abelian varieties. — 
Rina Baldoni : Systems of principal normals to a 
variety in its (2). — Pia NalH : Generalised deriva- 

tions and classification of Riemannian spaces. — 
M. Brelot : The notion of a point source of heat in a 
radiating plane in thermal equilibrium.— J. Geronimus: 
A formula of Tchebyeheff. — N. Theodoresco : Steps 
in a theory of the functions of a complex variable in 
the general sense (1). — E. Gugino : The incipient 
motion of systems with reversible linkings. — E. Cara- 
foli : Theoretical considerations on ‘ flat spinning ’ 
(aerodynamics). — U. Barbieri : Astronomico -geodetic 
station of Eremo di Cherasco (1). — A. Quilico and 
M. Freri : A new method of formation of pyrrole 
blacks. One of the most striking facts on which the 
analogy between phenol and pyrrole is based is the 
ease with which i^yrrole and its homologues couple 
with diazo -compounds. This analogy is strengthened 
by the observation that addition of pyrrole to an 
alcoholic or glacial acetic acid solution of a diazonium 
salt, cooled and stirred, results in a very dark, reddish- 
violet solution, which soon deposits a deep black 
powder resembling pyrrole blacks but, unlike these, 
almost insoluble in alkalis. — R. Masini : The Rhastic 
in the Valle della Lima. — G. B. Cacciamali : Possible 
investigations in the subsoil of Lombardy. — M. 
Fenogiio : Presence of nesquehonite in the serpen- 
tine of Vifi in Val di Lanzo. The possibility of a 
genetic connexion of the comparatively rare naineral, 
nesquehonite, with other hydrated magnesium car- 
bonates is considered. It is, however, regarded as 
more probable that nesquehonite is formed at the 
ordinary temperature and pressure, and that artinite 
and hydromagnesite are produced at somewhat 
higher temperature and pressure. — G. Mezzadroli and 
E. Vareton : Action of ultra-violet rays on the ger- 
mination of seeds and on the growth of plants. 
Ultra-violet rays of short wave-lengths — less than 
3000 A. — exert a harmful influence on the germina- 
tion of seeds and on the development of plants. At 
short range, the total ultra-violet rays emitted by a 
quartz mercury vapour lamp exhibit a similar injuri- 
ous action, even when the exposure is of only brief 
duration. If the seeds and plants are placed at an 
oblique distance of 50 cm. from the lamp, short 
exposures of 1-5 minutes produce favourable effects, 
but more protracted exposures, unfavourable effects.— 

M. Cornel : Can strontium be fixed by the tissues ? 
The results of experiments with hens and rats fail to 
indicate any ap|ireeiable fixation of sti‘ontium in the 
tissues. 

Washington, D.G. 

National Academy of Sciences (Proc., Vol. 16, No. 1, 
Jan. 15). — -E. S. Castle : The light-sensitive system 
as the basis of the photic responses of Phycomyces, 
The relation of the ‘ light -growth ’ response and the 
phototropic response is investigated by noting the 
variation of latent period, which is common to both 
efiects, with change of duration of exposure. Tlie 
changes of each response are similar and it is con- 
cluded that they have the same functional basis. — 
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H. C. Ramsperger and R. C. Tolman : The rate of 
decomposition of nitrogen pentoxide at very low 
pressures. A 45 -litre flask was used and a pressure 
gauge depending on the change of capacitance of a 
condenser, one plate of which is attached to a mica 
diaphragm in contact with the gas the pressure 
of which is to be measured. The rate of homogeneous 
decomposition is of the first order, but when glass 
tubing is introduced into the reaction vessel to increase 
the surface, there is a falling-off of specific reaction 
rates. — ^James A. Beattie : A new equation of state 
for fluids. (4) An equation expressing the volume as 
an explicit function of the pressure and temperature. — - 
George L. Clark and Lucy W. Pickett : Crystal 
structures of some derivatives of diphenyl. X-ray 
studies of diphenyl, dimesityl and o-tolidine. — Oliver 
R. Wulf : The temperature coefficient of the photo- 
chemical formation of hydrogen chloride. — E. L. 
Nichols and Frances G. Wick : Ozone in luminescence. 
Several thermo -luminescent substances activated by 
X-rays or cathode rays, after treatment with ozone, 
suffer diminution in brightness. Activation by X-rays 
is a reducing effect ; when the reduced product is 
comparatively stable at room temperature but 
oxidises rapidly and spontaneously on heating, 
thermo -luminescence occurs. The effect of ozone is 
hence due to partial re-oxidation. — Paul S. Epstein : 
Oeometricai optics in absorbing media. A general 
discussion which has particular significance in the 
transmission of radio waves in the upper atmosphere. 
— Edwin H. Hall : Recent progress in the dual theory 
of metallic conduction. The numerical results, with 
recent data, of applying the theory to the relation 
between electrical conduction, thermal conduction, 
and Thomson and Peltier effects in eighteen metals, 
including two alloys. — F. S. C. Northrop : Two con- 
tradictions in current physical theory and their 
resolution. A theoretical examination, as a result of 
which a macroscoiDic atomic theory is proposed 
'whereby the electrons and protons of the whole of 
Nature are surrounded by one large finite spherical 
macroscopic atom. Among the consequences are that 
the universe is finite, there is a physical ether, a new 
geometry is required, the motion of the microscopic 
atoms in the macroscopic atom is absolute and the 
second law of thermodynamics cannot be valid for 
the whole of Nature. — H. E. White ; Theoretical 
interpretation of hyper-fine structure in singly ionised 
thallium, Ti II. — Theodore Lyman : The distribution 
of light intensity in a Fresnel diffraction pattern from 
a straight edge. A diffraction system was illuminated 
by monochromatic light and intensities registered on a 
photographic plate measured by a photometer. The 
agreement between theory and experiment are within 
the limits of error. — Frank Morley and Henry A. 
Robinson: Note on range -finding- A mathematical 
discussion for obtaining the co-ordinates of the source 
of sound.— Ernest W. Brown: Applications of an ex- 
pansion theorem to the development of the disturbing 
function. — Hillel Portisky : On certain polynomial and 
other approximations to analytic functions. — G. A. 
Miller: Groups which admit two-thirds automorph- 
isms.— Aristotle D. Michal ; Differential geometries of 
function space. 
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America. Vol. 2. By Oliver Perry Hay. (Publication No. 390.) Pp; 
xiv + 1074. (Washington, D.C. : Carnegie Institution.) 8 dollars. 
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3.25 dollars. 
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Invertebrates and Ornithology. (No. 177.) Pp. 20. (London : Diilau 
and Co., Ltd.) 


Diary of Societies. 

FRIDAY, May 30. 

Royal Society of Medicine (Disea.se in Children Section) (Annual 
General Meeting), at 5.— H. A. T. Fairbank : Osteogene.sis Imperfecta 
(Presidential Address). I 

Royal Aeronautical Society (at Royal Society of Arts), at <3.30.— H. B. : 
Ricardo : The Development and Progress of the Aero Engine (Wilbur 
Wright Memorial Lecture). 

Royal Sanitary Institute (in Public Halls, Blackburn), at 7.— Dr. ! 
J. J. Buchan and others: Discussion on llie Re-organisation of Poori 
Law Hospitals under the Local Government Act. I 

Geologlsts’ A.SSOCIATION (at University College), at 7.80. — S, Hall: A; 
Study of the Coastal Geology between Marazion and Porbhleven, Corn- 
wall (Lecture). —Dr. W. G." Shannon and L. G. Anniss : The Igneous 
Intrusions of the Stoke Fleming Area, Soutli Devon. 

Royal Institution of Great Britain, at 9.— Sir H. 0. Harold Carpenter : 
The Metal Crystal. 

OxFijRD University Junior Scientific Club.— Dr. N. K. Adam: Some: 
Aspects of Lubrication. 

SATURDAY, May 31. 

Royal Sanitary Institute (in Public Halls, Blackburn), at 10.45 a.m. — ; 
Dr. V. T. Thierens and others: Discussion on The Need for Further; 
Legal Powers with Respect to Ice-Cream.— H. W. Webb and others : 
Discussion on The Provision and Maintenance of Dustbins— Private or; 
Municipal. 

MONDAY, June 2. ; 

Royal Society, Edinburgh, at 4.30. — 0. F. T. Roberts : On Radiative i 
Diffusion in the Atmosphere.— Dr. D, Jack : A Simple Spectrum ; 
Comparator.— W. O. Kermack, R. H. Slater, and W. T. Spragg :; 
Certain Quinoline and Benzacridine Derivatives yielding Coloured 
Adsorption Compounds with Iodine.— S. G. Jones : A Study of; 
Apotheeial Development in the Leaf-Spot Disease of Red Clover. — 
E. L. Ince : Tables of the Elliptic Cylinder Functions. 

Royal Institution of Great Britain, at 5.— General Meeting. 

British Psychological Society (Education Section) (at London Day 
Training College), at 6.— Mrs. E. Norman : Some Observations on the ! 
Speech of a Young Child. 

Royal Society of Medicine (Odontology Section) (Annual Gemwal 
Meeting) (at Royal College of Surgeons), at 8.— Sir Frank Colyer : 
Demonstration on Specimens in the Odontologieal Museum. — G. 
Harborow : A Complex Odontome.— J. G. Turner: A Histological 
Report on the Odontome. 

Royal Geographical Society (at Uilolian Hall), at 8.30.— B. Thomas: A, 
Journey to the Centre of the Rub al Khali. ; 

Institution OF Electrical Engineers (Summer Meeting at Irish Centre): 
(Jane 2-6X 

TUESDAY, June 3. 

Society of Glass Technology (joiiitly with Deutsche Glastechnische 
Gesellschaft)(at Institution of Mechanical Engineers), at 10 a.m. — Prof. 
W. B. S. Turner: A Study of the Chemical Reactions in the INlaking 
of Soda-Lime-Silica Glass.— Prof. E. Zschimmer : On the Theory of th<' 
Constitution of Glass. —T. C. Moorshead and E. A. Coad-Pryor : Some 
Experiments on the Cascade Method of Melting Glass.— Dr. K. Berger : 
Influence of Thermal History on the Properties of Glass.— At 2.— 
Prof. W. L. Bragg: The Structure of Silicates.— Prof. G. Gehlhoff:; 
' Currents and Temperatures in the Glass Tank. — H. W. Howes : Vola- 
tilisation from Soda-Lime-Silica Glass. — Gehr. Reg. Rat. Dr. A. 
Wendler: Development and Trend of the Mechanical Production of 
Colourless Hollow Glassware. 

Research Defence Society (Animal General Meeting) (at 11 Chandos 
Street, W.l), at 3.15.— Mrs. E. Mellanby : Diet and Dental Disease 
(Stephen Paget Memorial Lecture). 
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MiN'BRALiHacAL St.M'iK'iY. itt 0.30.— -Dr. L- J. Spencer: Gn a New 
MfOor-oric Iiun frf>m PicOado <k) Ba;^re, Minas Geraes, Brazil.— Mis.s 
J.-ssip. M. Sweet: Notes on British Barytes.— M, H. Hey: On Face- 
and Zone-svinbols refen>'il to Hexagonal Axes.— Dr. L. J. Spencer : 
Biographie.d Not ices of Mineralogists Recently Deeea.sed (fourth series). 

— rh‘. F. Walker: <hi a Tlioleiitie Piiase of the Quarfcz-dolerite Magma 
of Centra! Scotland.— .M. H. Hev : On Pink Epsomifces and Fanserite. 

So.'iF;rY of Lonlox, at a.30.— Dr. G. 0. Low, D. Dewar, 

T, n. Newman, and G. A. Levett- Yeats : A Classitication of the 
Original Watercolour Paintings of Birds of India by B. H. Hodgson, 

S. H. Tiekell, and C. F. Sliarpe in the Library of the ilocdogical Society 
of Lontlon. — F. E. F. Deraniyagaia : Te.studinate Evolution.— 
Margaret C. Steen : ^J’he Briti.'.h Museum Collection of Amphibia from 
tfu* Midslle C(tal Meastires of Linton, Ohio, U.S.A.— A. Girgis : The 
Devciofjrneiit of the Heart in the Rabbit. — Dr. 6. S. Sansom and Dr. 

J. 'P. Hill: Otiservations on the Structure and Mode of Implantatmn 
of the Blastocyst of Uivia . — Agnes E. Miller: Note on the Tail 
Skeleton of h-puluslreit parade, ea, with Remarks on the Affinities of 

Pfih>\iS}hitul;ih(s, 

London' NATirnAD History Society (at Winchester House), at 6.30. — 

E. It, Taylor : d’he Pyramids and the Sphinx. 

Ija.rMiN'ATENu ENaiiXEF.iiiN'r. SOCIETY (Amiual Meeting). 

WEDNESDAY, June 4. 

Ph\sh'\i. and Oi'trai. SocrF.rrEs (Joint Discussion on Photo-electric 
C<‘lls) (at. Imperial College of Science and Technology), from 3 to 5.30. 

— Prof. H. S. Allen: The Early Hi.stoiy of Photo-electric and Selenium j 
Cells (Introductory Lecture),— Dr. N. R. Campbell: A Theory of ■ 
Selective Photo-electric Emission with Special Reference to Thin Films 
of Ctesium on Silver.— 1). II. Loughridge ; The Manufacture of Photo- 
electric Cells and their Use in Sound Reprodiietioii.— T. W. Ga.se : (a) 
Tiie ‘Thalolidft’ Cell; (t) Barium Photo-electric Cells.— P. Selenyi : 
The Mamifnctun;, Properties, and U.se of Sodium Photo-electric Cells. 

— !. Kunz: Photo-electric Cedis and Some Applications. — Major 
C. E, S. FliilUps; The Manufacture of Selenium Cells.— From 5.30 to 7. 
—Demonstrations. 

Faraday SoeiETY (at King's College), at 5.30.— Prof. T. H. Laby : 
Quantitative and Qualitative Analy.sis by X-Ray.s.— J. T. Calvert; The 
Determination of Potussium in Soil Samples by the Application of un 
X-Ray Method. 

THURSDAY, June 5. 

PuY-srcAL AND OPTICAL SociETiE.s (Joint Di.scus.sion on Photo-electric 
Cells) (at Imperial College of Science and Technology), from 10.30 to 1. 
—Dr. N. R. Campbell: The Standardisation of Flioto-electric Cells.— 
Dr. N. R. Campbell and L. G. Stoodley : Tmie-Iag in Gas-filled Photo- 
electric Ceils.— E. B. Moss: A Complete Electrostatic Method for the 
Measurement of Photo-electrio Currents.— Prof. G. 31. B. Dobson and 
I). S. Perfect : A 3lethod of Comparing Very Small Amounts of Light 
by 3Ieans of a Photo-electric Cell and a Valve Amplitier.— N. L. Yate.s- 
Fish : A Theoretical Investigation of the Use of a Photo-electric Cell 
with a Valve Amplifier.— H, A. Thomas: A Theoretical Study of the 
Amplification of Photo-electric Currents by 3Iean.s of Thermionic 
Valve Amplifiers.— H. Geffcken and H. Richter; Distortion in the 
Amplification of Photo-electric Curren ts and a Remedy.— Prof. G. 31. B. 
Dobson : A Spectropliotometer for 3Iea.si]ring the Amount of Ozone in 
the Upper Atrno.sphere.— D. S. Perfect : A 3Iethod of Measuring Small 
Angles,— C. H. Sharp: Notes on Photo-electric Photometry.— T. PI. 
Harrison: Tlie Photo-electric Cell as a Precision Instrument in 
Photometry.— From 3 to -ISO. — Drs. W. R. G. Atkins and H. H. Poole: 

On the Photo-electric Measurement of Daylight. — Dr.s. J. H. J. Poole 
and H'. H. Poole : The Neon Discharge Tube Photometer. — P. P. 
Koch: Die Photoelektrische Eelle als Hilfsraibtel der Registrier- 
photometrie.— E. A. Baker : Some Factors Affecting the Speed of the 
Koch Micro-photometer;— K. S. Gibson : The U.se of the Photo-electric 
Ceil in Spectrophotometry. — I). S, Perfect: Spectrophotometric 
Absorption 3feasnrement.s.— H. D. Griffith : Photo-electric Photometry 
in Relation to Phototherapy.— V. E. Shelford : The Use of Photo- 
electric Cells in Biological Work. 

Chemical Society, at S.— A, W. Chapman: The Influence of a Soluble 
Fluoride on the Corrosion of Iron.— G. B. Harrison: The Application 
of a New Type of Triode Valve to the Determination of Hydrogen Ion 
Concentration with Glass Electrodes.— E. H, Farmer and T. N. Mehta : 
Properties of Conjugated Compounds. Part X. Variability in the 
3Iode of Ester-addition to Butadiene E.ster.s and Kebone.s. 

FRIDAY, June 6. 

GiiOLoensTs’ A.ssociation (at University College), at 7.30. 

'SATURDAY, June 7. 

Geologists’ Association (Jime 7 to 10) (at Star Hotel, Helston).— A 
Study of the Coastal Geology between 3larazion and Porthleven, 
Cornwall 

Physiological Society (in Physiology Department, Edinburgh Uni- 
versity). 

PUBLIC LECTURE.. 

THURSDAY, JmK a. 

Institute of PArriOLOGy and Research, St. 3Iary’.s Hospital, Pad; 
dincton), at 5. — Prof. Cx. E. Gask : The Value of Radium in Surgery. 

CONGRESSES. 

AIay 28, 29, 30, and 81. 

South-Eastern Union of Scientific Societies (at Portsmouth). 

Friday, May 30, at 10 a.m.— H. Dewey; Cornish Geology and Scenery, 
with a Few Remarks on the Isle of Wight by Way of Comparison. 

At 11 A.M.— Lt.-Col. J. H. Cooke; Origin of Scenery in the Ports- 
mouth District, Geologically Considered. 

At 12 noon. — Prof L. S. Palmer; Recent Geology of the Portsmouth 
District..' 

At 10 A.M.— J. F. Marshall: The Organisation of 3fo.squito Control 
Work. 
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At 11 A.M. — Miss G. F. Selwood ; Observations on Fauna Changes in 
a Bog at Bembridge, I.W. 

AtS p.M. — L, B. Benny : Progress in Astronomy. 

Saturday, May 31, at 10 a.m. — G. E. HiitchingB: Some Applications of 
Regional Survey in Bchication. 

At 10.45 A.M.— A. Farquharsoii : A Regional Survey of Chichester. 

At 11.30 A.M.— D. H. Thomson : Springs, Streams, and Wells in the 
Portsmontli District. 

June 3 to 5. 

Institution of Gas Engineers (Annual General Meeting and Conference) 
(at Town Hall, Leeds). 

C. F. Broadhead : The Preparation of a New Road Binder. 

Dr. Margaret Fishenden : Heat Transmission with Particular Refer- 
ence to 31odern 3Ietlu.>ds of Bxpre.ssing Convection Data. 

Dr. E. W, Smith : Gas Dehydration. 

E. G. Stewart ; Tlie Fimctions of Coke Ovens. 

F. Prentice : Experiences with a Waterless Gasholder. 

W. H. Hoffert and G. CUixton: Benzole Recovery vvitli Particnlai- 
Reference to Gas-Works Practice. 

June 4 to 9. 

Royal Institute of Public Health (at Portsmontli). 

Thitrsday, June 5, from 9.S0 a.m. to 1. — Prof. H. R. Kenwood : The Reduc- 
tion of Preventable Disease— A .Few Observations Thereon. 

I). Aukland and others : Discussion on National Healtli and the 
Local Government Act of 1929. 

Dr. C. F. White : Plague Prevention in English Ports. 

S. Cade : Radium and Cancer Clinics. 

Prof. R, J. A. Berry : Heredity in Relation to the Nation’s Problem 
of Mental Deficiency. 

H. 0. 31. Williams : Port Administration. 

Prof. Sir Thomas Oliver : The Health of the Worker of To-day. 

Dr. W. Hanna and others : Discussion on Health in Sea- faring 
OccuiiatioTis. 

Dr. W. J. O’Donovaii : Occupational Skin Di.sea.ses with Special Re- 
ference to Cheiropompholyx. 

E. G. Bowen : Some Geographical and Anthropological Factors in 
the Study of Industrial Diseases. 

Dr. A. W. Sanderson : The Health of Women and Girls in Industry. 
Lady Keyes : The Voluntary Worker in. Relation to the Public Health 
Service. 

Dame A. Louise Alellroy and others : Discussion on The Pr evention 
of Sickness and Death in Motherhood. 

Dr. h. Dorothea Taylor ; The Health of the School Child. 

Dr. 31. Critchley : The .Problem of the Epileptic Child. 

B. Purse : The Care of the Blind Child. 

Col R. K. White : Post-Puerperal Disabilities in Women. 

Sir Henry Gauvain : Sun Treatment in England. 

Dr. H. 31. Davies and others : Disciussion on The Present I’osition 
of Surgical Treatment of PuImonary^Tuberciilosis. 

Dr. J. Grave.sen : The Early Phases of Tuberculosis and their Treat- 
ment. 

O. Amreiii ; The Development of Pulmonary Tuberculosis and the 
Differential D iagnosls. 

Thursday, June 5, from 10 a.m. to 1.— Stirg. Rear-Admiral H. C. 
side Some Problems Old and New of the Seafaring Doctor. 

Major H. S. Blackmore : Points of Contact— The 3Iedical Officer in 
Charge of Effective Troops links up with the Regimental Officer. 

3Iajor H. N, Stafford : The Service Doctor and 3Iedical Science— Hi.s 
Contribution. 

Surg. Capt. F. C. B. Giiffirigs; Has the Naval Service any Ophthalmic 
Sequehe ? 

3Iajor D. T. Richardson : Experimental Work on Three Types ,of 
Stretcher Slings. 

Prof. R. Cruchet : Post - Encephalic Parkinsonism and MiJitary 
Pensions. 

Friday, JuneC}, from 9.30 a.m. to 1.— Dr, C. K. Millard and others : Dis- 
cussion on The Slum Problem. 

Dr. C. O. Stallybrass: Variations in Virulence during the Course of 
Epidemics. 

Col. R. J. Blaekhara : Acid 3Iilks in Health and Disease. 

Brig.'Gen, J. Ciiarteris ; The De.sigri and Requirements of Slaughter- 
liouse.s. 

A^. 31oore Hogarth : The Rat 3Ienace. 

W. Buckley : National Health and onr 3Iilk Supply. 

Surg. Gommdr. H. D. Drennan and others : Discussion on Tlie Health 
of Dockyard Workers. 

Dr. PI. 31. 3’'ernon : New Methods of Heating Buildings and their 
Influence on Comfort. 

Dr. R. P, White : Sen.sitisation of the Skin. 

Dr. Letitia D. Fairiield and other.s : Discussion on The Slum Child. 
3Iiss Doris M. Odium : Horne and the Adolescent. 

W. Clarke Hall : The Problem of the Delinquent Child. 

3nss B. 31, Johnson : The Hygiene of the Domiciliary Labour Room. 
Dr. Olive B. Sliarp : Ante-Natal Treatment in Connexion with 
Venereal Disease. 

Dr. J. Watt : The Provision of Institutional Treatnumt for the Tulier- 
culoiis. 

Dr. R. B. Trail : The Re.sults of Sanatorium Treatuieul: ; immediate 
and Ultimate. 

Dr. RoIIier: The International Factory Clinic for Indigent Patient.'^ 
suffering from Surgical Tuberculo.sis. 

Friday, June from 10 a.m. to 1.— Squadron Leader A. F. Rouk ; Sanita- 
tion in De.sert Gperatioris. 

Surg. Commdr. J. A. O’Fiynn : The Control of IMalaria at H.31. 
Naval Base, Singapore. 

Surg. Capt. L, 31. 31 orris : Recruiting— Review of 31odeni Re([uire- 
mente. 

■Wing Commdr. H. A. Treadgold ; The Conditions of the Heart found 
in Recruiting. 

Dr. G. G. Low: Climatic Bubo— its Diagnosis and Treatment. 
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Science and Philosophy, 

T he suggestion made by Prof. F. G. Donnan 
in a letter which appears in our correspond- 
ence columns this week, that workers in natural 
science and philosophy should somehow be brought 
together in order to elucidate and discuss those 
fundamental problems with which both are con- 
, cerned, will, we believe, be given careful considera- 
tion over a wide field of thought. During the past 
twenty-five years mathematicians and natural 
philosophers have been led to deal with problems 
of an essentially philosophical character ; while 
purely philosophic workers from their side have been 
tending more and more to concentrate attention 
upon those same problems and to attempt to 
prepare the way for a more adequate solution of 
them. Most of the really fruitful work in phiio- 
sojjhy during the present century has been devoted 
not to elaborating great speculative systems, but 
to careful detailed research upon such specific 
problems as the nature of sense -data and their 
relation to physical entities, the character of space 
and time in their relation to one another, the basis 
of scientific induction, the interpretation of life, 
the relation of mind to Nature, and so on. This 
has been the case not in Great Britain alone, but 
also on the continent of Europe, as, for example, 
in the extremely valuable work that has emanated 
from Husserl and his pupils, one of the most 
original of philosophic thinkers in Germany at the 
present time. 

It is obvious that one of the chief difficulties in 
all such investigation is that it is impossible nowa- 
days for any one individual to be an expert in more 
than one or two of the various departments of know- 
ledge upon which the problems referred to touch. 
Few things would be more helpful to the advance 
of philosophic thought at the present juncture than 
a combined effort on the part of men of science and 
workers in philosophy to face the issues which from 
both sides are being forced upon human reflection. 
The old hard-and-fast distinction between science 
and philosophy can no longer be sustained ; and 
the time has come wffien it should be explicitly 
recognised that philosophy is, in truth, a branch of 
science. 

It is being more and more widely recognised that 
on one hand the predominantly classical tradition 
in itseH is seriously inadequate to modern tendencies, 
while, on the other, the difficulties arising from the 
steadily increasing scientific specialisation are 
patent. Science is being compelled, merely by 
its own incessant expansion, to investigate its 
ultimate basis. This is pre-eminently a philo- 
sophical problem of the most intricate order, while 
the indispensable specialisation practically excludes 
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the requisite acqiiaiutaiice with the governing 
|)hil()Sf)|)!uc principles and,, methods. The. coii- 
(‘lusion seems obvious that resea.rch. must, be com- 
plemcuitary, and also systematically directed so far 
as this is possible without interferi,n,g with individual 
initiative. It is well to remember that Aristotle 
was both a great scientific pioneer and a great 
luetaph^^sician. 

The prfjgress of physical research, in the early 
yc-ars of the twentieth eentiiry had a profound effect 
on tlK‘ minds of both scientific workers and philo- 
sophers. I’he im])lieation of the theories of ^ela- 
l i vity a!Hl q uanta, particularly in relation to notions 
of spacic and time, brought the physicist and the 
matiiematician into the realms of philosophy. The 
(‘xeui'sion w'as not popular. Many scientific workers 
felt alarm and discouragement at the tendency of 
physical science towards metaphysics ; they feared 
that the doubt and obscurity which have charac- 
terised niueli of the meta|)hysics of jjast centuries 
would invade their science. 

Among the philosophers there was a movement 
to grapple with the new problems presented by 
experimental philosophy. Thus we find Prof. H. 
Wildon Carr publishing a work entitled “ The 
Scientific Approach to Philosophy ” (1924), in 
which he sets forth his views on the relation of 
science to philosophy, adopting the view that the 
fundamental distinction is that, wUereas philosophy 
seeks to see reality as a w^hole, science is more 
concerned with particulars, proceeding to law's 
rather than to a systematic w^hole. Mr. Bertrand 
Russell, on the other hand, believes that the subject 
matters of science and philosojihy are identical and 
both start from the same point but proceed in 
opposite directions. Prof. A. N. Whitehead, w'ho 
is also mathematician and philosopher, has formu- 
lated a philosophy of Nature through the study of 
the history of science. Only within the last few" 
days a work in which physical science and philo- 
sophy are combined, by another pioneer investigator 
and thinker, has reached us. We refer to Sir OHver 
Lodge’s Beyond Physics”, which aims at the 
beginning of a philosophical outlook w'hich shall 
include a basis for life and mind of a physical, 
though non-material, character. 

This work may be taken as an example of the 
change which has come over positive science during 
the past quarter of a century or so, referred to by a 
review"er in a notice of Prof. Dotterer’s '' Philosophy 
by Way of the Sciences ” in Nature of April 5. 

“ Not less striking ”, he remarked, after indicating 
the changes in the pursuit and teaching of philo- 
sophy, “ is the changed attitude of men of science, 
their modified faith in mechanistic explanations of 
life, and especially of the life of man, their con- 
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Bciomness that every line of scientific inquiry leads 
to problems wiiich (using the w'ord physics in its 
older and more general sense) are beyond-physics, 
that is, are metaphysical. Hence the present posi- 
tion, that some of our leading men of science are 
also among our leading philosophers.” 

Conditions thus seem to be favourable for a 
closer ra‘])%yrocliement betw^een science and philo- 
sophy, with the double purpose of working out a 
real philosophy of Nature and of undertaking a 
critical overhaul of scientific concepts, perhaps 
more especially in the biological field. Whether 
at the moment much would he gained by an inter- 
national meeting devoted exclusivehq to questions 
of the relations between science and philosophy is, 
how'ever, doubted by representative w'orkers in. 
both fields. There is a feeling that the common 
basis of the twm groups wmuld be found to be 
disappointingly small, and that in the absence 
of sufficient mutual understanding the outcome 
wuuld be more disruptive than unifying. Long- 
range discussion in separate scientific and philo- 
sophical journals, and interchange of views betw^een 
men of science and philosophers at their respective 
congresses, are helpful in presenting the different 
points of view, and their extension wuuld be 
welcomed. When the different workers find them- 
selves in the same field they will naturally desire to 
join in periodical meetings or conferences to con- 
sider promising lines of development. 

At the meeting of the British Association in 
South Africa last year, General Smuts and other 
philosophers spoke on questions of interest to 
both men of science and philosophers ; and one of 
the subjects to be discussed at the International 
Congress of Philosophy, to be held in Oxford next 
September, is the question of the metaphysical 
I importance of recent advances in physics. As 
' General Smuts is to be the president of the British 
Association at the centenar}^ meeting in London 
next year, we suggest that a small joint committee 
might be appointed representing the British 
Association, the British Institute of Philosophical 
Studies, and the Aristotelian Society, to draft a 
programme of appropriate papers for discussion 
during the meeting. There is at present no Section 
of the British Association devoted to w'hat may be 
called scientific philosophy, but philosophic minds 
are to he found in all the Sections ; and it should 
be possible to arrange a special meeting for the 
discussion of the basis of all knowdedge. Perhaps 
someone will bring the matter forw'ard at the 
International Congress of Philosophy with the 
view of getting a joint committee ax3pointed to 
effect the co-operation desired, w'hether through a 
periodical international assembly or otherwise. 
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Is Humanism Dead? 

Puhlii Ovidii Nasonis Fastorum Libri Sex : The 
“ Fasti ” of Ovid. Edited with a Translation 
and Commentary by Sir James George Frazer. 
Vol. 1: Text and Translation. Pp. xxxi + 357. 
Vol. 2 : Commentary on Boohs I. and II. Pp. 
v + 512. VoL 3: Commentary on Books III. 
and IV. Pp. v + 421. Vol. 4 : Commentary 
on Books V. and VI. Pp. v + 353. Vol. 5: 
Indices, Ilhistrations, Plans. Pp. xiii 4-212 + 95. 
( London : Macmillan and Co . , Ltd . , 1929.) 
5 vols.j 1265. net. 

A MONCt other fashionable revolts of to-day, our 
reaction against the classics is perhaps a 
minor, but a vexatious and disruptive crisis, 
which, while it affects primarily education, also 
enters deeply into our whole cultural outlook. 
The radical spirits of the day are definitely anti- 
classic. The conservative tendency, on the other 
hand, still leads many thinking people to affirm 
that no man of science or sociologist has ever 
rivalled Aristotle, no thinker reached the heights 
of Plato, and that no philosopher is more worth 
studying than Democritus, Thales or Anaximander. 
People also still speak of the absolute necessity of 
memorising Latin cases or of conjugating Greek 
verbs in order to understand the working of human 
speech or to acquire the faculty of logical thought. 
This of course is an untenable line of defence of a 
cause not altogether lost. 

The grip of dead tongues on the study of language 
is and has always been pernicious. The habit of 
framing all our linguistic conceptions and gram- 
matical categories on a language which we never 
can use in its principal function — of living speech 
betw^een living people and in a living culture — 
has made philology lose touch with real life and 
become a barren discipline. Again, it is but an 
affectation to treat the scientific and philosophical 
W'ork of classical writers as anything but wonderful 
documents of a past culture. As direct contribu- 
tions to modern scientific knowdedge they are 
obviously worthless. 

Yet all sane people have an uneasy feeling that 
it is impossible to dispose thus lightly of humanism. 
We cannot swnep away the influence of classical 
antiquity on our own culture. ISTor can we banish 
philological methods from our schools, our philo- 
sophies, our social sciences— any more than we 
can drop the influence of Greek or Latin on our 
vocabulary and grammar. Classical antiquity has 
become an essential part of our civilisation— a 
living myth upon which our culture is built. For 
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every culture has to rely upon a retrospective 
vision, a grand illusion of a Golden Age, laAvgiving 
and inspiring, supplying the present with a life 
drawm from the past. 

The historical myths of our own civilisation are 
the belief in the divine inspiration of the Jews ; in 
the Olympic beauty and wisdom, of the Greeks ; 
in the political majesty of Rome as the fountain- 
head of law" and statecraft. The fact that some of 
us have come critically to doubt whether Greek 
sculpture is more perfect than Japanese decorative 
art, or to suggest that the Indian epics might equal 
Homer, or that the social and political systems of 
China are as %Yorthy of study as those of Rome, 
will never change the fact that emotionally we 
find our ' promised land ’ around the eastern basin 
of the Mediterranean, that somehow" Athens, Rome 
and Jerusalem have acquired a dominance over 
our emotions as w^ell as over our thought. 

The anthropologist above all must believe in the 
continuity of tradition, and whatever defects our 
classical tradition has, it cannot be jettisoned. 
Classical interests must and will receive ever- 
W"idening scope and an increasingly greater depth 
through constructive criticism. Our knowdedge 
of Greece and Rome must be placed within the 
context of other cultures. In this sense, humanism, 
as living mythology and inspiring science, is not 
dead and never will be. 

If we define, then, an anthropologist as one who 
passionately loves the continuity of tradition and 
w^ks for its preservation and development ; w"ho 
also brings to this task a profound knowledge of 
our own mythology as well as of the superstitions 
of other savages — Sir James Frazer is the greatest 
anthropologist of our age. He is also one in the 
long line of succession of great humanists. For, 
constantly reshaped by criticism from within and 
without, humanism has, in fact, grown from a 
narrow and rigid discipline to that all-embracing 
vision of humanity as a whole which, in Great 
Britain and this generation, has given us the works 
of Jane Harrison, Gilbert Murray and James 
Frazer. The five volumes of the “Fasti ’’ which mark 
Frazer’s return to apphed anthropology and to 
first-hand classical research and reinterpretation, 
naturally provoke these reflections. 

The earliest humanists who awoke to the reality 
of Greek and Latin civilisation from the dead grip 
of medieval scholasticism and Church tradition, 
regarded ancient writing and ancient art as a 
revelation unto itself. When, through the dis- 
coveries of comparative Indo-European linguistics, 
the scope w"as widened, we w^ere shown that, 
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through the sac^red books of the East, and through 
the comparati\'e study of Sanskrit and -Zend, Celtic 
and Slavonic, a new meaning could be given to the 
religious conceptions of Greek polytheism, to the 
institution of the Mediterranean patriarchal house- 
hold, and to the legal norms and historical vicissi- 
tildes of ' the Hellenic and Italic peoples. But it 
was only by placing Latin and Greek culture in 
. the' widest comparative survey that the full human- 
isticmeaning could be given to all that is beautiful, 
and all that is crude and barbarous, in customs and 
, beliefs . revealed to us by Yirgii and Ovid, Homer 
and Sophock^s. 

In this work of revealing to us the full human 
ineaning of Greek and Latin culture, Frazer started 
with his ckussical interests. The six volumes 
of his “ .Pausanias ” give us a vision of ancient 
Greece as it was in the times of Imperial Rome. 
In his ‘‘ Golden Bough ”, starting from one of the 
most inexplicable and barbarous customs recorded 
from Latium , Frazer gives us the theory of primitive 
culture and of the rational savagery of human 
faith, a theory which will for ever remain a master- 
piece of comparative anthropology. Then the great 
Cambridge scholar, casting himself for a time 
completely adrift from his Mediterranean moorings, 
explored the remote continents of Africa, Australia 
and the Hew World, discovering the real nature 
of totemism and exogamy ; interpreting, in the 
“ Worship of Hature ”, the relations betiveen 
primitive man and his environment ; giving, in 
the “ Belief in Immortality and the Worship of 
the Dead ”, a new insight into the desire for 
survival ; and, mindful of another ^ promised i 
land he analysed folk-lore in the Old Testa- 
ment, with an insight into Semitic spirit and 
culture only rivalled by his Greek and Latin scholar- 
ship. 

How'-, again, in the “Fasti ” of Ovid, he returns 
to his original interest, and in the running com- 
mentary to the poetic version of the Roman 
calendar, show's once more the kinship between 
ancient classical belief and that of humanity at 
large. In the first volume w^e are given the Latin 
text and the translation, characterised by Frazer’s 
accuracy and learning, as well as by his sense of 
beauty both in English and Latin. But as we 
read it, there arise at every step those queries and 
enigmas which not even the best translator can 
overcome in a direct rendering. Indeed, Frazer 
needs three bulky volumes of comments to his 
short half- volume of translation. But these 
volumes are not merely a commentary on Ovid 
and his Roman calendar, but on the whole life of 
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the Roman nation. For a pious and practical 
people like the Romans marked down in their 
programme of the year, besides historical and 
legendary landmarks, also dates of religious or 
magical importance, days of economic or political 
significance, festivities which affected the family, 
the city, and the State. Thus a great deal of 
Roman civilisation, projected along the weeks^ 
months and seasons, unrolls before the reader 
in its yearly sequence. 

Right from the beginning w^e are brought to the 
heart of the real interests which led man to sys- 
tematise his times and occupations and wed them, 
to the regular courses of sun, moon, and seasons. 
Frazer comments on the 28th line of the poem, in 
which Ovid accepts the traditional version attribut- 
ing to Romulus the institution of a ten-months 
year. So absurd did this legend appear to some 
scholars that no lesser a man that Joseph Scaliger 
and his much younger confrm'e G. F. Unger 
rejected it as a mere fallacy of crude folk-lore. 
Anthropology, however, not only endorses Ovid 
in his fabulous sources, but also can give us a full 
explanation of the apparent irregularity. Frazer 
is able to show’ that an incomplete year, based as- 
a rule on lunar divisions, is found all over the 
world, in defiance not merely of theoretics of the 
ten-months year, but also of the innumerable 
theories given in explanation of this anomaly. 
This shortened year is due simply to the fact that* 
the real interest of an agricultural people is 
directed tow'ards what happens on the surface of 
the earth and not on the vault of the heavens. The 
calendar is determined by the cultivation of fields 
and the grow^th of crops, and not by the abstract 
rotation of stars and constellations. Even in 
the counting of time humanity craw'ls on its 
belly, scarcely aw^are of what passes above and 
around. 

Line after line w'e follow the vagaries of Roman: 
time-reckoning, and of Ovid’s explanations. We 
learn about the widow’s mourning, and about the 
unlucky periods of intercalary days and months. 
We are led into an analysis of primitive licence,, 
and of the annual mock-kings. This last subject- 
leads us near to the theme of “ The Golden Bough ”, 
to which the present book contains, incidentaliy, 
a great many riders and additions. Especially 
interesting is the long commentary (vol. 3, p. 72) 
to the lines : 

“The strong of hand and fleet of foot do there 
reign kings, and each is slain thereafter even as 
himself had slain.” 

It would be quite impossible to give point for 
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point the gist of the many illuminating comments 
— some brief and pith}^, others leading us far afield 
over the surface of the earth and into the rami- 
fications of a belief or custom, but all pertinent 
■and illuminating, all characterised by that solid 
grip on fact, by that reluctance to vague theoris- 
ing, which are the greatest qualities of Frazer’s 
work. 

We acquire a great deal of comparative know^- 
ledge about the Latin divinities, Janus and Jupiter, 
Vesta and Juno ; about the Lares and other family 
gods ; about Roman family law and its Latin 
sources and the constitution of the household ; 
about the Sacred Fire, beliefs concerning cross- 
roads, werwolf s and vestal virgins. 

The fifth volume illuminates the learned body 
of the work 'with diagrams and illustrations, in the 
choice of which the author reveals himself again 
as a scholar and an artist. It also contains an 
excellent index. 

Frazer, who, since the recent publication of this 
book, has given the w’orld tw-o more volumes on 
such widely different subjects as the logic and 
thought of Plato and the myths of the origin of 
fire, has demonstrated once more the vigour and 
fertihty of the new science and of its master. 
Perhaps the highest praise that can be given the 
work under review is that it forms an indispens- 
able compendium to “ The Golden Bough ”, to 
which it constantly refers, and of which it is a 
w'orthy illustration and amplification. 

B. Malino'wski. 


Space and its Properties. 

The Size of the Lhiiverse : Attempts at a Determina- 
tion of the OurvaUire Radius of Spacetime. By 
Dr. Ludwik Silberstein. Pp. viii -f 215. (London: 
Oxford University Press, 1930.) 10^. net. 

D r. SILBERSTEIN’S monograph is concerned 
with the h 3 q) 0 thesis, now” widely favoured, 
that space is not infinite, but is a closed domain 
analogous to the surface of a sphere. Besides 
giving a general account of this theory, it includes 
an exposition of certain view^s which have led him 
to an estimate of the ' radius of space ’ much 
smaller than the estimates of other writers. What- 
ever reservations we may wish to make with regard 
to this controversial part of the work, the book as 
a wrhole can be cordially welcomed. It is written 
lucidly, vividly, and with keen flashes of insight. 
It can scarcely be read by a non-mathematicai 
reader ; but the mathematician is not delayed 
with details, and is guided quickly and racily to 
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the interesting results. The style of expression 
brings to mind vividly its enthusiastic and im- 
petuous author. The reader may not always agree, 
but he will enjoy disagreeing "with so ingenious an 

advocate. 

Silberstein rejects the spherical wmrld of Einstein 
and adopts that of de Sitter. This is in accordance 
with general current opinion ; and in any case de 
Sitter’s is the better working h}q3othesis, since it 
is the one wLich has interesting astronomical 
consequences. Whilst agreeing with his choice, we 
cannot agree with the reason on wLich he lays 
most stress. He seems to regard it as a blemish 
of Einstein’s W'Oiid that its equations do not admit 
of the insertion of a particle of matter (a mass- 
centre), wEereas de Sitter’s admit it. But, w”hen 
examined, this superiority of de Sitter’s world is 
found to arise from the fact that it is entirely 
empty ; the insertion of a gravitating particle 
does not upset its equilibrium because there is 
nothing to upset. When de Sitter’s idealised con- 
ception is modified into a practical astronomical 
universe, this supposed advantage is the first 
property to be discarded. 

It is a feature of de Sitter’s world that every 
particle appears to be repelled from the observer 
with an acceleration proportional to the distance, 
so long as the distance is small compared with the 
radius of space. (The law of acceleration at large 
distances depends on the definition of distance 
adopted.) In consequence of this, the symptom of 
world curvature that has been looked for by most 
authorities and used as the basis for estimating 
the size of the universe is a velocity of recession of 
distant objects increasing with the distance. This 
effect is shown markedly by the spiral nebulge, 
wFich are the most distant objects knowm. Silber- 
stein differs from everyone else in taking the 
symptom to be an increase of average speed wdth 
distance, irrespective of wLether the motion is 
receding or approaching ; he uses for his material 
star clusters and even stars, which have no marked 
preponderance of receding velocities. In consider- 
ing this divergence, it must be borne in mind that 
we know^ only the present velocities of celestial 
objects, and it is, of course, impossible to say that 
a particular instantaneous distribution of velocities 
is irreconcilable with any assumed field of force. 
The most we can do is to connect the field of force 
and the velocity distribution by some plausible 
theory of the origin and development of the present 
state of affairs. We have not space to describe 
Silberstein’s claim to plausibility ; it is ingenious 
but we do not find it convincing. 
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Some moiitlis ago Dr. Silberstein caused a mild 
sensation by amioiiiiciiig a radius of the universe 
so small that it left the astronomer scarcely room 
' to sv'iiig a cat in h This calculation is given by 
him ill an appendix ; it gives a mere 2,000,000 
parsecs for the radius of space. (The nearest 
spiral nebula is distant about 300,000 parsecs.) 
The result depends on stellar motions only. We 
naturally object that inasmuch as world curvature 
obviously does not explain the main features of 
stellar motions, it is unreasonable to suppose that 
it is the only effect to be considered in interpreting 
their minor correlations. In fact, the phenomenon 
attributed by Silberstein to space-time curvature 
appears to be one 'which is more usually ascribed 
to galactic rotation. His older value used in the 
main part of the book w'as eighteen times greater ; 
and it demands considerable mental agiHty on the 
part of the reader w^ho wishes to review the argu- 
ments in accordance wdth the reduced scale. 

Three years ago a very substantial advance in 
this subject was made by Abbe G. Lemaitre 
{Annales de la Soeiete SeAentifiqm de Bruxelles^ 
April 25, 1927). Until recently, this paper seems 
to have been almost unknown, and w^e can scarcely 
blame Dr. Silberstein for being una'w^are of it ; but 
it is unfortimate that the new point of view does not 
appear in his book. In particular it renders obsolete 
the contest between Einstein’s and de Sitter’s 
cosmogonies. We can now prove that Einstein’s 
universe is unstable. The equilibrium having been 
disturbed, the universe will progress through a 
continuous series of intermediate states towards 
the limit represented by de Sitter’s universe. By 
Lemaitre’s analysis the history of this progress 
can be studied ; and the intermediate stages (one j 
of which must represent the present state of the 
world) can be treated in detail 

A. S. Eddington. 


Classification of the Octopoda. 

A Monograph of the Recent Cephalopoda : based on 
the Collections in the British Museum {Natural 
History). Part 1 : Octopodince. By Q. C. 
Robson. Pp. xi + 236 + 7 plates. (London: 
British Museum (Natural History), 1929.) 

I N the present volume, the first instalment of a 
systematic account of the recent Cephalopoda, 
Mr. 6. C. Robson has attacked the most difficult 
part of the work— the classification of the sub- 
family Octopodinm, the largest division of the 
order Octopoda. The difficulty of classification is 
enhanced by post-mortem changes which modify 
' ■ No. 3162, VoL, 125] ' 


or efface the sculpture of the skin and distort the 
shape of the body and head, by the amount of 
material available for tlie study of a single species 
being generally limited, and hence the amount of 
variation of the species iinknowm, and by the 
defective descriptions of earlier workers, wdiich are 
often based on more or less valueless characters. 
The author directs attention to the need for 
intensive studies on the variation of a single 
species carried out on living examples, and gives 
the results of an examination of a number of 
characters in twenty-one specimens of Octopus 
vulgaris. 

A brief description of the structure of tlie genus 
Octopus deals especially with the features which 
are important in classification and is followed by 
a short account of the habits and a note on the 
characteristics of young forms. 

In his remarks on phylogeny and classification, 
the author states that the sub-family seems to be 
broken up into a large number of disconnected and 
often monotypic groups rather than along well- 
defined lines of evolutionary significance. He has, 
how^ever, revie'wed the evidence with the object of 
obtaining indications as to the characters of the 
primitive Octopodine, and concludes that these 
were — rather short, equal arms, a low equal web, 
probably a W-shaped funnel organ, numerous gill 
filaments, a small undifferentiated hectocotylus, 
simple rhachidian teeth on the radula, a super- 
ficially placed ink-sac, and a widely open mantle 
aperture. 

The Octopodine species which have been ade- 
quately described fall into the genus Octopus (with 
five sub-genera) and eight other genera. For these 
species tables of measurements and other details — 
in most cases of thirteen characters — are given. 
This is followed by the systematic account in wliich 
each genus is defined, the type species designated, 
and remarks added on matters of historical import. 
For each species the synonymy is given, the 
locality of the type specimen is stated where this 
has been traced, a note of the specimens examined, 
a statement of the known distribution, a description 
and remarks are added. A list of sixty-seven 
insufficiently diagnosed species of Octopus is 
appended, and a brief account added of three 
species of uncertain generic position. A biblio- 
graphy and an index— both adequate— complete 
the text. 

The author is to be congratulated on his method 
of handling a very difficult subject, which has 
involved much detailed wnrk and careful analysis 
and consideration. 
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Our Bookshelf. 

Recollections of My Youth, By Ernest Henan. 
Translated by C. B. Pitman. Pp. xlvi + 360 + 2 
plates. (London : George Routledge and Sons, 
Ltd., 1929.) 7s, 6d, net. 

This new edition of Renan’s second most famous 
book has the great additional advantage of an intro- 
duction by Dr. Coulton. It may well be, as Dr. 
Coulton suggests, that these autobiographical re- 
miniscences will survive the long and solid works in 
which Renan condensed the learning of his time. 
If so, it will be due more, one may think, to the 
charming picture he has left us of the Breton life and 
country and friends of his youth than to the account 
of the long-drawn struggle which took him at last 
from his earty faith and intended profession. 

Most people who have a sense for such things 
have read the Souveneur de Jeunesse ” long ago, 
but they would do well to renew their acquaintance 
in Mr. Pitman’s quite competent and readable trans- 
lation, and with the aid of Dr. Coulton’s useful sign- 
posts. It must suffice here to note two passages of 
special interest to scientific readers, one of 'which 
is quoted by Dr. Coulton in his introduction. 
Renan, writing after these “Souvenirs” in 1891 just 
before his own death in 1892, uttered one of the most 
remarkable judgments on public affairs on record : 
“ My dear children of the new generation, how many 
things you will know forty or fifty years hence wffiich 
I shall never know ! How will the inmost soul of the 
Kaiser William II. develop ? What will be the end 
of the conflict of European nationalities ? What 
turn will the social question take ? What will be 
the coming fate of the Papacy 1 ” 

The other passage occurs towards the end of the 
“Souvenirs” themselves. There was a moment 
before Renan left St. Sulpice when he might have 
taken up the study of natural science, and he says 
that he much regrets that he did not do so . “It is by 
chemistry at one end and by astronomy at the other, 
and especially by general physiology, that we really 
grasp the secret of existence of this world and of 
God, whichever it may be called.” Possibly, if he 
had done so, mankind might have gained from a 
mind so industrious, synthetic, and humane, a view’’ 
of scientific evolution as a historic whole which we 
have still to build. He would scarcely have been a 
great discoverer ; he might have been one of the 
greatest historians of science. E. S. Marvin. 

Steam and Gas Engineering : a Text covering Power 
Generating Ajp^aratus utilising Energy released 
by the Combustion of Fuels. By Prof. Thomas 
E. Butterfield, Pp. xv + 48I. (London: Mac- 
millan and Co., Ltd., 1929.) 18.s. net. 

Prof. Butterfield holds the chair of heat power 
engineering at Lehigh University, and his text-book 
has been written to fill what he felt to be a real lack 
in material for teaching the subject. He is there- 
fore concerned more with elementary principles and 
general descriptions of plant than with the work of 
the designer and the operating engineer, and the 
student who wishes to master any branch of heat 
power engineering will have to supplement his read- 
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ing by consulting the books and articles mentioned 
in the bibliographies appended to each chapter. 
Most of the books referred to are either British or 

Aruerican. 

The book may be divided roughly into four 
sections, the first treating of fuels, combustion, boiler 
furnaces, grates, the boil,ers themselves and their 
auxiliaries ; the second deals with the various types 
of reciprocating steam engines ; the third with 
steam turbines ; and the last with internal combus- 
tion engines. Though owing to the extensive use 
of the motor-car the aggregate horse-power of in- 
ternal combustion engines exceeds the total horse- 
powder of steam plant, yet the place occupied by the 
latter in central power stations gives it the greatest 
engineering interest, and more space is thus given to 
steam than to gas and oil. 

All the usual features found in steam plant are 
dealt with, including mechanical stokers and con- 
densing plant, and there are chapters on heat and 
w^ork, the properties of steam, the laws of gases, 
gas and steam cycles, and the nozzle and blade 
calculations for steam turbines, and the student 
thereby gets a broad foundation on which to base 
his further studies. A few historical notes are 
given regarding gas and oil engines, and similar 
notes might well have been given on steam engines 
and steam turbines. It is somewhat strange to 
read descriptions of steam turbines without meeting 
with the name of Parsons. 

Kristallzeichnen. Von Dr. Robert L. Parker. Pp. 

vi -h ] 12 + 50 Zeichenblattern. (Berlin : Gebriider 

Borntraeger, 1929.) 20 gold marks. 

This is one of the few books wffiich deal exclusively 
with the drawing of crystals. It consists of a 
threefold division into text, tables, and drawing 
sheets. The text forms a practical introduction 
to crystal drawing, and theory is w^ell blended with 
practical application. 

The first few chapters are devoted to general 
questions such as the choice of a projection, and 
to the older methods of drawing as on the pro- 
jection of the crystal axis, and with the aid of the 
stereographic and gnomonic projections. The posi- 
tion of the projected axes is given by co-ordinates 
(Weber’s method), and a chapter is devoted to 
the method of determining the co-ordinates for the 
orthographic and clinographic projections in the 
case of each crystal system. Each method of 
drawing is illustrated with worked examples. 

In the second half of the book is explained the 
author’s new “ Bildliantenazimute ” method. This, 
without loss of accuracy or applicability, offers a 
great saving in time and labour over the older 
methods, and has the great advantage that it does 
away with confusing constructional lines. The 
slope of the edges is given by an angle measured 
in azimuth from a fixed point. The angles are 
derived by a simple calculation from the co- 
ordinates of the axial cross and the indices of the 
edges together with the axial ratio. Once calcu- 
lated, the values are then available for all subse- 
quent drawings of the same species. Prepared 
drawing sheets allow of rapid plotting of the edges. 
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The ttietliod may be- adapted to any projection, but 
ill the tablc^s are glTeii t-lie angular values for the 
orthographic and basal projection for twenty 
minerals in addition to all the cubic values. It is 
the f.dndoiis iiietJiod to use .in drawing cubic 
crystals. The text is well illustrated. . 

The Journfil of the Institute of Metals. VoL 42. 
Edited by G. Shaw Scott. Pp. xii + 846 + 48 
plates. (London : The Institute of Metals, 

, , 1929.) 3Ls‘. exl. net. 

The original papers contained in this volume 
were presented at the meeting of the Institute in 
Diisseldorf last autumn, and include several coii- 
trihiitioiis from Coiitinental metalixmgists. They 
fall into three: main groups. The first includes a 
general discussion on metallographic methods, as 
. well as separate papers on dilatometry. Here will 
be found a useful survey of modern methods of 
investigation, including some of ver}^ recent develop- 
ment. A second group is concerned with recent 
: progress in, melting and casting non-ferrous metals, 
special attention being given to electric heating. 
The extent to wdiich electric heating has replaced 
the use of direct fuel in the German copper and 
brass industry is very striking, and the laboratory 
metallurgist, accustomed to the difficulties of 
vacuum operations, may be surprised to find that 
charges of as ..much as four tons of metal have been 
successfully cast in vacuo, an induction furnace 
being u,sed for the purpose. 

The subjects of corrosion and chemical attack are 
represented by several papers, one of -vrhich deals 
interestingly with the formation of patina on copper, 
and another with the wastage of locomotive fire- 
box stays. The influence of the Non-ferrous 
Metals Research Association in encouraging and 
supporting w^ork of scientific as well as of practical 
interest is conspicuous. The abstracts and biblio- 
graphy occupy no less than 360 pages, and this 
section of the volume is, as usual, very thorough in 
character, and indispensable to the metallurgist. 

Applied Inorganic Analysis : with Special Refer- 
ence to the Analysis of Metals, Mmerals, and Rocks. 
By Dr. W. E. Hillebrand and Dr. G. E. F. 
Lundell. Pp. xix + 929. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1929.) 42^. U. net. 

This important work is the result of prolonged 
experience on the part of . both authors, whose 
publications on analytical subjects are well known. 
Although attention is more especially directed to 
metal, mineral, and rock analysis, the book is really 
a general treatise on quantitative analysis, and as 
such ivill appeal to a -wide circle of readers . The treat- 
ment is essentially practical, and the details necessary 
for successful procedure are carefully described. 

References to the literature are given very fully, 
and a great number of critical observations and 
comparisons of methods add considerably to the 
value of the book. The treatment is not exhaustive, 
and the review^'er has failed to find more than one 
method which he has himseK used with success, 
but the authoritative treatment of the methods 
selected is entitled to the high praise which the 
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book as a whole fully deserves. Although the price 
is somewhat high, the saving of time which the 
possession' of the book will realise makes it wmrth 
the cost. Every chemical laboratory wdll find the 
book of great value. 

Anthropology of the Syrian Christians. By Rao 
Bahadur L. K. Ananta Krishna ■ Ayyar. Pp. 
xvii + 338 4 - 48 plates. (Ernakiilam : Cochin 
Government Press, 1926.) 

The SjHan Christians of Malabar are, in their way, 
one of the most interesting communities in India. 
Originally a single community, they afterwards 
divided themselves into various sects in circum- 
stances over w^hich they had no control, each with 
its divergent set of social customs and religious 
difierences. Yet all of them claim equally to be 
descended from, and themselves to be, true fol- 
lowers of the Apostle Thomas. They have on many 
occasions attained prominence from their numerous 
and interminable disputes about the possession 
and administration of church property, a character, 
how'ever, in wTiich they are not peculiar either in 
India or elsewhere. 

iVlr. Krishna Ayyarls investigations into the 
manners and customs of the Syrian Christians of 
Malabar, Cochin, and Travancore were originally 
made so long ago as 1910, and the results embodied 
in vol. 2 of '' Cochin Tribes and Castes Later 
opportunities for intensive study have enlarged the 
material, and the Cochin Government has now^ 
sanctioned its publication in a separate volume. 
Four chapters are given to the history of the 
Sju’ian Church, and the remaining thirteen are 
devoted to the description of manners and customs. 
It is interesting to note that not only are there many 
survivals of Hindu customs among these Christians, 
but also they show the same tendency to frequent 
fission into sects which is to be observed in the 
formation of castes and sub -castes by division 
among the Hindus. 

The Statesman's Year Book : Statistical and His- 
torical Annual of the States of the World for the 
Year 1930. Edited by Dr.. M. Epstein. >Sixty- 
seventh Annual Publication : Revised after 
Official Returns. Pp. xxxi + 1458. (London: 
Macmillan and Co., Ltd., 1930.) 205. net. 

The changes in the new issue of this familiar wwk 
of reference are in matters of detail. The political 
world has been relatively quiet and there are feW' 
changes of frontiers or adjustments of territory to 
be recorded except the acquisition by Norw^ay of 
a few polar islands. Yugoslavia now^ appears 
under that official name in place of the old Serb, 
Croat, and Slovene State. As usual, the revision 
of detail has been thorough, and ah immense mass 
of useful statistical and descriptive matter appears 
within a small bulk. The copious bibliographies 
of official reports and non-official publications have 
been again revised. There are two coloured maps, 
one showing Northern China wdth Manchuria and 
Mongolia, and the other Lithuania with the terri- 
tory claimed by both that State and Poland. The 
usual introductory tables give world output of 
various commodities. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other pak of Natitbe. No notice is taken 
of anonymous commumcations.] 

Complete Spectra! Diagrams of Crystals. 

In Nature of Dec. 21, 1929 (vol. 124, p. 946), 
W. Limiik describes a complete spectral diagram ^ of 
quartz produced by a conical X-ray pencil, which 
pencil is obtained by the movement in two directions 
of a narrow pencil about a point. The rays reflected 



Fig. 1. 


from inside the crystal come out on the side of the 
crystal opposite the source of rays and fall on a 
photographic plate. A screen is moved with the ray 
and prevents the direct unreflected pencil from falling 
on the plate. 

This method permits the production only of a very 



Fig. 2. 


limited part of the complete spectral diagram. Far 
more complete diagrams, as shown in Figs. 1, 2, and 3, 
are obtained by reflection at the surface of a rock- 
salt crystal backwards by using a very broad conical 
pencil." Fig. 6 of Seemann ^ shows the arrangement 
of apparatus to produce such diagrams, provided that 
the photographic plate is placed parallel to the surface 
of the crystal and not perpendicular. 

3162,: yoL. 12.^^ 


The chief difference from Linnik’s diagra:m,s consists 
in the presence of closed circles and ellipses. The 
short hyperbolic segments of Liiinik are only present 
in Fig. 2 within the two circles. In Fig. 2 the focus 
.was in the plane of the photographic plate — in Figs. 1 
and 3 it was not in this plane. In addition to this, the 



Fig. 3. 


distances between the crystal and the point focus of 
the X-ray tube, and between the former and the 
photographic plate, were different in the three 
diagrams. A screen or diaphragm is not used in this 
method, and all parts of the apparatus are kept fixed 
during the exposure. H. Sebmann. 

O. Kantorowtcz. 

K. F. SCHOTZKY. 

Seemami Laboratoriiim, 

Freiburg i. Br., May 7. 

^ H. Seemann, Physih. ZeitscJir., 20, 169-175 ; 1919. 

® H. Seemann, Ami. Physilc, 53, 461-491 ; 1917. 


Adsorption from Solutions containing Two Solutes. 

According to Gibbs’s theory of capillarity, since the 
surface energy of a solution is at the minimum com- 
patible with the other conditions of equilibrium, a 
substance which lowers the surface tension will be 
present at the interface in greater amount than in the 
bulk of the solution. If two solutes are present, both 
of which lower the surface tension, it might be ex- 
pected that that which causes the greatest surface 
tension lowering will be adsorbed to a relatively 
greater extent than the other. If the difference is 
eonsideiRble, we may get the almost exclusive ad- 
sorption of the more active substance. 

We have determined, by means of the capillary 
electrometer, the surface tension lowerings produced 
at polarised mercury surfaces by solutions containing 
two surface-active substances, and have found cases 
in which the lowering caused by the mixture^ is 
identical with that produced by the more active 
substance, when present alone. For example, ikf/20 
sodium o-toluate by itself causes smaller surface 
tension lowerings than Jlf/20 sodium cirmamate at all 
potential differences (Fig. 1), and the electro -capillary 
curve of the mixture is identical with that of Mj 20 
sodium cinnamate. When the sodium cimiamate 
concentration is reduced, while that of the toliiate 
remains constant, the curve of the mixture remains 
identical with that of the cinnamate to below JI/5(). 
With M/60 sodium cinnamate, the effect of ili/20 
sodium toluate first becomes observable. 
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11ic suriViee teusioii lowerings of ilf/50 sodium cin- 
nainate aitd Jr'20 sodium toliiate separately at 
volt, arc equivalent to 3-4 and 2*1 cm, of 
mrruiny in our ^qjparatiis, so tliat a difference in the 
Inwei'inirs eausKl by tlie two substances of about 30 
per eeiii- is suflleient to prevent the adsorption of 
sufli'aVair ttjluate to cause a measurable change of 
suiface tension. We have obtained similar eSects 
with sfo'eu mixtures of salts of organic acids. 

Similar oi^ser^mtioiis have been made with mixtures 
of two neutral substances. In many cases, owing to 



Fra. !. — I, J/ 20 sodium o-toinato ; 2, J//50 sodium eirmamate, and 
MNA) sodium cinnamato - .l/,'20 sodium o-toluate ; 3, M/2G sodium 
ciuiiamatt', and J/ 20 sodiimi oinnainate -1- Ji/20 sodium o-tolua,te. 


the maximum surfare tension lowerings occurring at 
difieient j>ot(n1iaIs the curves of the two substances 
intc I ser t and oiu sub^t nice causes the greater low'ering 
on one side ol the point of intersection, the other 
substance on tlie other side. In such cases we have 
found that tlie curve of the mixture approaches the 
iiiglier ■eu.i've on each side of the -point of intersection 
(Fig. 2). Near the point of intersection the low^ering 
is greater than that produced by either substance 
separately, but much less than the sum of the two. 
This type of behaviour is exhibited by the systems, 



Fig. 2,-1, M/20 plienol ; 2, M/lOO caffein ; 3, M/20 phenol + 
M/lOO caffein. 

caffeine-phenol, johenol-lactose, caffeine-lactose, and 
saiicin-saccharose, all of which have been measured 
in W /2 sodium sulphate solution. 

According to Langmuir’s theory of adsorption as 
applied to the surfaces of solutions, the relation 
between the number of molecules of a solute ad- 
sorbed (r) and its concentration (c) in the solution is : 
c(l~Ar)=Jcr, 

where A is the surface area occupied by each ad- 
sorbed molecule, and i; a constant. It can be shown 
that this relation leads to Szyszkowski’s equation, 

, BT, (c \\ , . ; 

^ _ Jog -f- , where Ap is the surface tension 

lowering and a —hJA. Now I - AIV is the fraction of 
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the area of the interface wdiich is unoccupied by any 
solute molecules, and if a similar relation applies when 
two solutes are present, the amounts adsorbed are 
determined by the equations : 

Cl(l ~ — A.2I 2) =^ll 1 , 

C 2(1 -- Aih -Asrg) 


It can be shown that these equations lead to the 
relation : 


log, 


(Vik 

Opi)o 


- (^P2)o 


A 2 


wLere is the lowering produced by the first 

substance in a solution containing the second sub- 
stance at a concentration Cg, and (^Pi)^ and (Apo)o 
the lowerings produced by the two solutes separately 
at the concentrations at which they are present in the 
mixture. It has been found that this relation applies 
reasonably well to the data for neutral solutes, A 2 
varying to a certain extent with the applied potential 
difference. In mixtures containing surface -active 
ions, the effect of the less active substance is somewhat- 
less than that predicted by the equation, probably 
owing to the electric field of the adsorbed ions hinder- 
ing the adsorption of more ions of the same sign. A 
complete account of this wmii is to be published in 
the Jotmial oj Physical Chemistry, 

J. A. V. Butlek. 

C. OCKEENT. 


King’s Buildings, 

West Mains Road, 

U n i vei’s i t , E dinburgh . 


Synapsis and Chromosome Rings in (Eaothera, 

Iisr a letter in Natuee of May 17, p. 743, Dr. 
Darlington, having observed what lie believes to be 
parasynapsis or side by side pairing of threads during 
meiosis in certain plants, mostly allied to the Liliaceas, 
where such conditions have been described before, 
assumes that meiosis in all other organisms must fit in 
with his particular scheme of events. Since 1911 ^ I 
have been inclined to the view' that some organisms 
conform more nearly to the parasynaptic story, wdiile 
others agree essentially with the telosynaptic account. 
Certainly nothing that Dr. Darlington has observed 
has given me any reason to alter that view. 

(JEnothera is by no means the only genus in wdiich 
the observations lead naturally to a telos^niaptic con- 
clusion. In Lathyrus, Dr. Latter ^ has shown that the 
evidence of telosynapsis is very clear, and no fair 
treatment of her observations can twist them into a 
parasynaptic interpretation. The spireme is shown 
from a remarkably early stage in the heterotypic 
prophase to be a continuous single thread, which 
gradually shortens and thickens and becomes arranged 
in a characteristic way, with seven loops radiating 
from the centre. Each loop clearly represents a pair 
of chromosomes attached end to end. A parasynaptic 
interpretation is not only contrary to all her observa- 
tions, but also would involve as well the disruption of 
the individuality of every chromosome at this period. 

This is not the place to discuss cytologieal details, 
but Darlington has referred to the work of two of my 
pupils, and a word is necessary on this subject. Any- 
one who reads the papers of Dr. Sheffield,^ only one of 
which was referred to by Darlington, and examines 
her drawings, wfill recognise the very high quality of 
her technique, and the cogency of the evidence for 
telosynapsis in the forms she has studied. Her results 
need no defence from me. For example, in the seg- 
mented spireme stage the connexions between the 
chromosomes are sometimes short and sometimes very 
long, yet they are invariably single ; but on Darling- 
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ton’s lij^potliesis they should be double, as he finds 
them to b© in Tradescantia and other forms. 

Gatcheside’s very interesting case ^ of a triploid 
(Mnothera with its 21 chromosomes all arranged end- 
to-end in the spireme to form a closed ring is, if correct, 
a fatal blow to Darlington’s theories as applied to 
(EnotJiera, as he has admitted. Having admitted so 
much, he now denies the facts, but Mr. Catcheside’s 
preparations have been examined by other cytologists 
besides myself, and w'^e were agreed that his interpreta- 
tion is correct, although the evidence is not, perhaps, 
so copious as on© would like. Moreover, the usual 
distribution of the chromosomes as 10+11 in the 
reduction division, which I first showed in 1909,^ and 
Catcheside has recently confirmed, is the result which 
would be expected from a ring of 21 linked chromo- 
somes with, successive members oriented towards 
opposite poles. The early conclusion of mine ^ which 
Darlington quotes, “ that there is usually no meta- 
phase, strictly speaking ”, in CEJnoth&ra, has been 
abiindanth^ confirmed by the work of many subsequent 
investigators, the zigzag arrangement of the chromo- 
somes at this time being in marked contrast to their 
usual alinement. 

Cleland (who has also described teiosynapsis in 
many (Enotliera forms) and Blakeslee ® have recently 
shown that the rings of chromosomes in many (Enotliera 
species have a possible explanation on the basis of 
segmental interchange according to Blakeslee and 
Belling’s hypothesis for Datura. While such com- 
parisons are to be welcomed as representing a possible 
advance, there are, nevertheless, important differences 
between the two genera, and in any case in recent years 
there has been evidence to suggest (in such papers as 
that of Latter on Lathyrus) that segmental inter- 
change can also take place in connexion with teio- 
synapsis and not merely as the result of lateral pairing 
of threads. Blakeslee and Belling’s hypothesis of 
segmental interchange is therefore quite independent 
of parasynapsis, and there is no reason why its 
occurrence in (Enotliera should be regarded as an 
indication of lateral pairing. 

Whether my work on (Enotliera during the last 
twenty years and more has been “ sterile ” can safely 
foe left to others to judge. Those who wish to form 
.an unbiased opinion should read Lehmann’s ‘‘Die 
Theorien der (Enotheraforschung ” (Fischer, 1922), 
which deals with the w^hole subject up to 1922. They 
will then be able to realise the important part which 
the cytological investigations of (Enotliera have played 
in the history of genetics. A more recent monograph 
(Gates, 1928 ^) deals also with some of the later work. 
My first critical paper on the subject ® showed a 
telosynaptic course of events, contrary to my anticipa- 
tions at that time, and of the scores of papers on the 
subject published since, ©very critical one has repeated 
the same story in all essentials, though with varying 
details and additional facts. Especially has the 
constancy of chromosome linkages been brought out 
in recent years. Various parasynaptists have en- 
deavoured to make the facts fit into their ideas, but 
without conspicuous success. Notably the Gregoire 
school have investigated (Enothera,^ but failed com- 
pletely to find evidence of parasynapsis. They could 
only re]peat in its essentials the telosynaptic account. 
Recently Weier has made another attempt. But 
-anyone who examines his figures, for example, Figs. 
18-22 and 36-39, will see that the special method of 
fixation which he recommends- has been anything but 
a success, with the result that the chromatin has 
flowed together to form what he calls the “ central 
coagulum ”, which is obviously not a natural condition. 

The idea that all organisms must conform to on© 
scheme of pairing has seriously retarded progress in 
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this field. There are signs that some of the younger 
cytologists are developing less stereotyped ideas on 

this subject. 

R. Rijggles Gates. 

King’s College, 

London, May 19. 

^ Gates, JBot. Gaz., 51, 321. 

“ Anfials of Botany, 40, 277. 

3 Ibid., 41,799; Proc. Roy. Soc., 105, 207; also Gates and Sheffield, 
Proc. Roy. Soc., 105, 499. 

^ Trans. Ro?j. Soc. Edin., 56, 467. 

® Bot. Gaz., 48, 179 ; 1909. 

® Proc. Nat. Acad. Sci., 16, 1930. 

’ BibliograjpMa Gejietica, 4, 401-492. 

8 Bot. Gaz., 46, 1 ; 1908. 

® See Vancanover, La Cellule, 37, 203-225 r 1927. 

La Cellule, 39, 27J ; 1930. 


Interpretation of Infra-Red Frequencies of the 
Diamond. 

Nature of May 10 contains two interesting com- 
munications — one by Robertson and Fox and another 
by B^amaswamy — on the infra-red frequencies of the 
diamond, as determined directly and as inferred from 
the Raman effect. With the view of interpreting 
these lines, it appears , to me to be of interest that 
attention be directed to the following facts : 

Some time ago (Sitzungshericlite der Freuss. Ahad. 
der Wiss., 33, 447 ; 1926), from an analysis of the 
change of the specific heat with temperature, I had 
concluded that the atoms of a number of crystallised 
substances are capable of assuming two states differ- 
ing in energy to so small an extent that the higher 
quantum state is excited thermally at comparatively 
low temperatures. The diamond is one of these 
substances. Formerly, the attempt was made to 
interpret its specific heat with the help of a Debye 
function of ^ = 1860 ; but now a much better agree- 
ment with the experimental results is found by means 
of a Debye function of B =2340 and the supposition 
that the C-atoms can assume two states differing in 
energy by 2120 calories per mol. 

If we therefore desire to compare the infra-red 
lines with the thermal data, we must consider not 
only the altered frequency but also the possibility 
that the higher quantum state can be excited by 
light. From the above-mentioned energy difference 
a wave-length of 13-4 im can be calculated (experi- 
mental error about 10 per cent). Reinkober has, in. 
fact, found an absorption band at 14 y. Now 
Ramaswamy believes he has discovered a diffuse 
band which can be calculated to correspond to a 
wave-length of about 15-16 y.. Taking the experi- 
mental error into account, which may be considerable 
in these Raman measurements, it is quite possible 
that this diffuse band is due to the transition to the 
higher quantum state brought about by the action 
of light. Whether this is actually the case could be 
determined first by a more accurate determination 
and discussion of the infra-red bands, and in the 
second place by determining the variation of the 
intensity of the lines with temperature, for which a 
perfectly definite course would be prescribed by the 
above-mentioned interpretation. 

I may mention that the existence of an X-ray 
reflection from the 222 plane of the diamond may 
be connected with these two energy states of the 
C-atom, and moreover that, in the case of silicon and 
grey tin, both having the same crystal structure as 
the diamond, the specific heats point very definitely 
to the same phenomenon. F. Simon. 

Physikali sch-ehemisches 

Institut der Universitat, Berlin, 

May 24. 
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Scattering of X-Rays by Bound Eiectrons. 

Tier^^on Davis and liis collaborators {PJiys. 
Ik-r,, 23) have reported the detection by means of an 
i^aiisation eiamiljer of the modified lines (over and 
alK>\ e flit- ( V)in[)U>u efieet) produced by the scattering 
of a monoeliromatic lieaiii of X-rays by carbon, in ..a 
direction at right angles to the direction of propagation, 
Coster (Xatfre, Aug. 10, 1929), Ehrenberg (ZeiL f. 
Fhys,^ 53), and Kast (Zeit, /, Phys., 58) have failed 
to observe the same on the photographic plate. In 
a previous .note to Xatitre, it has been pointed out 
by me that a portion of cop - 
per Ka radiation in passing 
through carbon decreases 
its frequency by an amount 
equal to that of the Ka 
radiation of carbon. The 
accompanying photograph 
(Bdg. 1) sliows the efieet of 
copper Ka radiation in pass - 
iiig through carbon, nitro- 
gen, and oxygen. The 
known lines are marked as 
usual, while the new ones 
are shown by numbers. 
The white mark on the 
copper Ka line is due to 
the fact that a piece of 
aluminium was placed just 
ill front of the photographic plate to decrease the 
blaekncass of the plate in this region. 

The lines are diffuse and very broad, and as such 
t.hey cou,id. on, ly be measured with a glass scale. 
Longer e,x;posi:i,re does not improve tlie relative 
intensity of tiies© lines, as the general radiation tends 
to blacken the whole plate. The three lines 1592 X.U., 
1614 X-U., and 1643 X.U. are .interpreted as due to 
the scattering of copper Ka radiation by carbon, 
nitrogen, and oxygen. The frequency differences 
(p/Ii) between the copper Ka radiation and these 
lines are 20*1, 27*6, and 37*7 respectively, whereas the 
frequencies (I'/P) of the Ka radiations of carbon, , 
nitrogen, and oxygen are 20-4, 28*7, and 38-3 re- | 
spectiveiy. 

Simiiarl}^ a portion of the nickel Ka radiation in 
passing through carbon and nitrogen shows new lines 
the wave-lengths of which are 1719 X.U. and 1746 
X.U., and the frequency differences between the nickel 
Ka radiation and these lines are 20-0 and 28*1 respect- 
ively. 

The absence of any modified lines by scattering 
(Coster, Ehrenberg, and Kast) in any other direction 
than that of propagation suggests that in all prob- 
ability m an interaction between a quantum and a hound 
electron, the former on its passage through the medium 
loses a part of its energy and an equivalent amount 
of momentum in raising the electron from one orbit 
to the other, and is propagated in the original direction 
as a modified wave of lower frequency. 

B. B. Ray. 

Department of Physics, 

University College of Science, 

92 Upper Circular Road, Calcutta, April 23. 


the strong absorption of the radiation in ordinary 
spectrographs with thick quartz and a long iight-patli 
in air ; a very small home-made fluorite spectrograph 
was used in the experiment mentioned. Last year 
this subject was re-examined by us in more detail. 
The part played by absorption was shovm clearly by 
the fact that an exposure of five lioui's was needed to 
record the emission with an ordinary small quartz 
spectrograph, ■whereas five minutes sufficed with the 
fluorite one. In spite of the short focal length of the 
lenses (5 cm.) the dispersion of the fluorite prism was 
sufficient to show the akmiiniiim lines at 1854 A. and 
1862 A. clearly resolved. 

Re-emission of the 1854 A. line begins to be notice- 
able at a much smaller vapour density than is re- 
quired for mercury band fluorescence in the nearer 
ultra-violet and the visible. At a vapour pressure of 
about 10 mm., the re-emission is quite conspicuous. 
On raising the pressure of the vapour, the aluminium 
lines at 1862 A., 1935 A., and 1990 A. appear in suc- 
cession, following the development of the well-kno-wn 
continuous absorption band to the long wave-length 
side of 1850 A. There is in addition in the fluorescent 
spectrum a continuous background, which spreads 
with increase in vapour density from 1854 A. to 
2345 A., where it ceases abruptly. A similar emission, 
likewise localised in the neighbomfiood of the reson- 
ance line PjSq -^^Pi of the atom, has been observed 
in the case of cadmium by Kapuscinski {Zeits. /. 
Physik, 41, p. 214 ,* 1927). The remarkable re-emis- 
sion of exciting lines is no doubt of molecular oiigrn, 
but its exact mechanism is still not clear. 

On heating the vapour to 800° C. at constant pres- 
sure, the spectrum described above is quenched as a 
whole, which suggests ® common origin for the re- 
emitted lines and the continuous background. 

The presence of small traces of gases does not have 
the strong quenching effect which occurs with the 
near ultra-violet and visible fluorescence. This is 
consistent with the view that the state to which the 
molecule Hgg is raised by the absorption of the 
aluminium lines has a much shorter life than those 
responsible for the fluorescence in the near ultra- 
violet and visible ; the duration of the latter has been 
shown to be of the order of 10“3 sec. (Rayleigh, 
Proc, Roy. Soc., 114, 620 ; 1927. Pringsheim and 
Terenin, Zeits. /. Physik, 47, p. 330 ; 1928). It is of 
interest that the band at 2345 A. (probably corre- 
sponding to the 23 P 2 state of mercury) is strongly 
quenched by traces of gases, and so does not seem 
to be connected with the far ultra-violet fluorescence 
studied here. 

A quantitative investigation of the subject is in 
progress. M. Eliashevich. 

xA. Terenin. 

Physical Institute, 

University of Leningrad, May 1, 


Fluorescence of Mercury Vapour in the Far 
Ultra-Violet. 

Some years ago one of us (Terenin : Zeits. f. Physik, 
31, p^. 40 ; 1925) observed a strong re-emission of the 
aiuminixim line at 1854 A. in the fluorescent spectrum 
of dense mercury vapour excited by an aluminium 
spark. A great deal of work has been done since on 
mercury band fluorescence, but this re-emission has 
not been recorded again. This can be explained by 
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The Acquired Characters of y|/ytes. 

In Nature of April 12 , p. 562 , Dr. Charles Walker 
draws a parallel between the well-known experiments 
on plants transferred to other climate or soil and 
Kammerer’s endeavours to prove the inheritance of 

acquired characteristics, esp©ciallyinx 4 %to(? 5 , 9 fei 5 nca? 75 . 

Without again entering into the whole matter, I would 
only like to point out that Kammerer (Roux\Archi%\ 
45, 324 ; 1919) states distinctly that the Alytes re- 
turned to their habitual temperature retained the' 
habit acquired at the high temperature artificiailv 
employed of copulating in the water (p. 328), and that- 
the fourth generation of Alytes which were returned 
to normal conditions developed the nuptial pad in a 
male of the F g -generation. It is the habit which was 
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induced and retained after return to normal climate. 
The deprivation of water proposed by Walker would not 
have been equivalent to a return to former conditions, 
but induction in the opposite direction. Furthermore, 
Kanirnerer himself did not think the nuptial pad of 
Alytes an example of a newly acquired characteristic, 
but suggested that the character liad been inherited 
from the frog ancestors, which normally have these 
pads (p. 326). In his English account entitled “ The 
Inheritance of Acquired Characteristics ’’ (ISTew York, 
Boni and Liveright, 1924), Kammerer writes (p. 6) 
on the pads of Alytes : “ admittedly an atavism and 
not a new acquisition He would not have opposed 
Walker’s statement that Alytes had both potencies, 
either to develop or not to develop the nuptial pad, 
one or the other turning up under certain external 
conditions. Valentin Haecker has termed this “ pluri- 
potency ” ( “ Pluripotenzerscheinungen, synthetisehe 
Beitrage zur Vererbungs- und Abstammungslehre ”, 
Jena, Fischer, 1925). 

Lastly, I must mention the great difference of 
method in the old experiments on plants and Kam- 
merer’s experiments on the transmission of acquired 
characteristics in those other cases, in which not only 
a habit, but also a morphological or colour character 
was immediately affected. Whereas the plants w^ere • 
put back under the former conditions, Kammerer 
placed the progenies of animals modified by diverging 
external factors into an intermediate surroimding, 
thus avoiding the instantaneous counteraction of one 
modification by the opposite one. The difference of 
these progenies in the same surroundings was taken 
as proof of the transmission of the induced modifica- 
tions. Returning to the case of Alytes, we have in 
the same surroundings the progeny of parents which 
have always been kept at normal low temperatures 
and breeding on land, and the progeny of those ex- 
posed for several generations to high temperature in 
water. As in Kammerer ’s other experiments on 
the transmission of modifications, we have different 
characters in the same surroundings, whereas in the 
experiments on plants referred to by Dr. Walker, 
there were different characters in different surroundings, 
and only a small divergence in time of growth marked 
the origin of two lots side by side in the old conditions. 
A comparison of the two fines of experiment can, I 
think, only be made in so far that both have furnished 
cases of ‘ pluripotency Hans Puzibbam. 

Vivarium, Prater, Vienna, II., 

May 2. 


Evolution of the Hive-bee. 

It has been recently suggested, or maintained, that 
the case of the worker-bee can be explained on the 
principles of genetics and mutation, but not on the 
Lamarckian hypothesis. The queen bee or fully 
developed female shows no maternal or industrial 
instincts, but she transmits such instincts to her 
daughters, the worker bees, which are sexually 
undeveloped females. 

The question then is whether the absence of the 
above instincts in the queen bee is due to mutation, 
or to disuse. It can scarcely be disputed that the 
hive-bee is descended from a form like the humble bee 
or wasp in which a solitary fertilised female begins 
the summer by laying eggs, collecting food, making 
ceils, and nursing the larv^, and ends by resigning 
all these tasks to her sexually imperfect daughters. 
The fact that the worker-bee possesses and exhibits 
the industrial and maternal instincts is proof that it 
has inherited the genes of these instincts from its 
mother, the queen bee. But if the absence of the 
same instincts in the queen bee was due to mutation. 
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she must have lost the genes of those instincts, and 
the worker -bee could not inherit them. Even if we 
suppose that the mutation was only a modification 
of the genes which prevented them- becoming active, 
this modification would be passed -on by heredity to 
the worker. 

' On the other hand, on the hypothesis that the loss 
of the instincts in the queen bee is due to many 
generations of disuse, it is easy to explain their 
presence and activity in the worker. For the 
suppression of the instincts will be impressed on the 
genes in association with the hormones present when 
it took place, namely, the hormones of the fully 
developed female reproductive organs. The workers 
will inherit the genes with the same modification, 
and as in them the reproductive system is never fully 
developed or active, the modification will never show 
itself, and the instincts will be in full activity. 

The difference between the queen and the worker- 
bee is thus of the same kind as that between a male 
mth secondary sexual characters and a female in 
which they are suppressed by the absence of the 
testis hormone, and I have not yet heard any explana- 
tion of the origin of the infiuence of sexual hormones 
on the development of secondary sexual characters 
on the theory of mutations. J. T. Cunningham. 

Chiswick, April 29. 


Science and Philosophy: A Proposed Inter- 
national Conference. 

That great and epoch-making work of Eddington, 
“The Nature of the Physical World,” must have 
raised afresh in many minds the ever-recurring ques- 
tion of the nature and meaning of science and its 
relation to philosophy and to our ordinary concepts of 
the familiar world. Many eminent men of science and 
philosophy have dealt with this age-long question in 
relatively recent times. One might, for example, cite 
Comte, Clifford, Huxley, Spencer, Balfour, Stallo, 
Mach, Ostwald, Pearson, Poincare, Alexander, and 
Bergson. The rapidly advancing tide of scientific 
research during, the last twenty -five years has made 
the question still more urgent, although it has been 
frequently discussed and illuminated by many acute 
minds of the highest quality. To mention again only 
a few examples, the names of Russell, Whitehead, 
Eddington, Jeans, Perrin, Rignano, Smuts, Einstein, 
Minkowski, Weyl, Heisenberg, de Sitter, Henderson, 
Morgan, Campbell, Lewis, Bridgman, and Ritter will 
occur to everyone. 

My proposal is that poets, philosophers, psycho- 
logists, biologists, mathematicians, physicists, and 
chemists should be brought together to discuss this 
matter and, if possible, to elucidate it. There is urgent 
need to bring such men together and to do something 
towards a synthesis of thought and the advancement 
of a true philosopMe scientiflque. Perhaps the meeting 
of the British Association in 1931 might offer a 
possible occasion. Another possibility would be a 
meeting in Italy in celebration of the memory of Prof. 
Eugenio Rignano, who by his own wTitings and Ms 
editorship of Scientia did so much in the cause of 
scientific synthesis. 

The ideal would perhaps be a special international 
meeting held, say, every five years. I believe* very 
firmly that if the intellectual leaders of the world could 
meet at regular intervals and explain to each other, to 
their immediate audience, and to the world at large, 
their doubts and hopes concerning what the human 
mind has created from the data of sense, the cause of 
civilisation would be materially aided. 

F, Gr. Donnan, 

University College, 

London, W.C.l. 
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Do Cockroaches eat Bed Bugs ? 

Jlo\\":LETTy writing on bed bugs in Lefroy’s book on 

Indian Insect Life states : “ In America cock- 
roaches and small red ants are mentioned by Marlatt 
iU.S. Ent. fJircular, Ko. 47) as being fond of eating 
bogs, the ants in particular being efective- checks.” 
Ill the account of cockroaches, however, Lefroy him- 
Belf WT'ites, ‘‘these insects are ‘scavengers’, and non& 
is known to feed on living plant tiesiie or to attach living 
insects ,iii view of the contradictory nature of the 
■ two statements, my experience with these insects at 
Bomba\" is perhaps worth recording. 

(1) it was observed that cockroaches generally 
freipieiited l.>iig -in tested bedsteads at night, although 
they were sometimes seen under the mattresses in 
the daytime also. 

(2) The presence of cockroaches in very large 
numbers on a. bug-infested cot was once noted to be 
assoeiateti with the complete disappearance of bugs, 
in a fortnigiit, after the cot wns discarded from use. 

In order to exclude alternative explanations for 
the presence of cockroaches and disappearance of bed 
bugs ill the second case, direct experimental evidence 
was sought to discover if tlie cockroaches were really 
capable of eating bed bugs. Cockroaches were kept 
singly with one or more living bed bogs, in glass jars, 
each, guarded at the .mouth by a fine piece of muslin, 
tightly tied by means of a string. It was found that 
at least Periplaneta cmiericana ate bed bugs, but 
preferably those young ones which had soft blood- 
gorged abdomens. Adult bugs with comparatively 
harder exoskeleton were sometimes rejected. The 
maximum number of bed bugs eaten by a cockroach 
was three out of twelve supplied to it in forty-eight 
hours, after wiiicli, during the following twenty-four 
hours, the cockroach preferred to starve. The repeti- 
tion of the above experiments confirmed Marlatt ’s 
observation that cockroaches of this species will eat 
bed bugs. 

A. IST. Gtjlati. 

4 Sobhan Bhuvan, Parsee Colony, 

Dader, Bombay No. 14, 

April 18. 


Band Spectrum of Sulphur. 

Thk absorption spectrum of Sg vapour has been in- 
vestigated by Henri and his pupils (Nature, 114, 894; 
1924 ; C. i?., 179, 1156; 1924; Jour, de phys., 8, 289; 
1927) and by Rosen {Zeit.f. Phys., A3, 69 ; 1927 ; 48, 
545 ; 1928). They fomid a band system leading from 
the vibrational levels of the normal electronic state of 
the molecule to the vibrational levels of an excited 
electronic state. They also found that those bands 
for which the upper states lie above a certain energy 
value are diffuse, a fact which can be explained if one 
assumes that in these states the molecule has the 
possibility of dissociating spontaneously into separate 
atoms, a phenomenon called predissociation by Henri 
(see, for example, Kronig, Zeit.f. Phys., 50 ; 347, 1928). 

At the suggestion of Dr. Kronig, I investigated the 
spectra obtained by passing a high voltage discharge 
through hydrogen sulphide at a pressure of a few 
millimetres. It showed that the same band system 
obtained by the observers mentioned above in absorp- 
tion appeared here in emission, with the one difference 
that the bands w^hicli in their investigations were 
diffuse are here entirely absent. After the current 
had been passed through the discharge tube for some 
time, a deposit of sulphur appeared on the walls. 

These facts can be understood if it be remembered 
that the Sg -molecules produced by the discharge and 
raised to the levels in question have a very short lifa- 
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time. They will hence dissociate before they have 
a chance to fail back to the normal state under emis- 
sion of radiation, so that the emission bands starting 
from them are very faint or entirely absent. 

Besides the band system just discussed, the photo- 
graphic plates show^ed another band system, with its 
maximum intensity in the region of 2570 A. To 
judge from its appearance, it is also due to Sg. It 
is hoped to investigate in greater detail the structure 
of these bands, particularly with regard to a possible 
intensity alternation. 

H. H. Van Iddekingb. 

Natuiirkundig Laboratorium der 
Rijks-Universiteit, Groningen, 

May 9. 


Water-meadows and River-flow. 

I AM glad to see from Dr. Vaughan Cornish’s .review 
on pp. 737-8 of Nature for May 17 that the Council 
^ for the Preservation of Rural England is directing 
attention to the unsuitability of water meadows for 
d^vellings and to the fact that they serve as safety 
overflows for inhabited districts lower down the river 
in times of heavy flooding. The sesthetio advantage 
of these flats is also accentuated. 

A point which does not seem to have been made is 
that water-meadows are essential for the existence of 
the river itself. If recent proposals for measures to 
ensure the rapid passage seaward of winter rainfall 
are adopted, the summer flow of such rivers as the 
Thames is likely to become negligible. In winter as 
much as 10,000 million gallons may pass over Tedding- 
ton IVeir in twenty -four hours ; in summer as little as 
1 00 .million gallons. If the water now stored in the la.nd 
around the upper reaches during winter floods is not 
allowed to collect in the future, then it is difficult to 
see liow" the summer flow can be maintained even at 
its present level or how flooding near London can be 
prevented in winter. The question aff'ects navigation, 
sewage treatment, and water supply not only In the 
Thames but also in all such rivers. Lord Desborough 
has directed attention to the doubtful future of the 
water supply of many districts. 

T TT 

Teddington, May 23. 


Flint Implements of Lower Palseolithic Age from 
the Mammaliferous Gravels of Yorkshire. 

On Feb. 15 last th6re appeared in Nature tlie 
announcement of my discovery in Yorkshire of Upper 
Palseolithic implements, in situ, at the base of a 
glacial deposit of Pleistocene age. 

Messrs. Dewey and Bromehead, of H.M, Geological 
Survey, have just completed an official examination 
of the sites under consideration, and, from the sections 
north of Bridlington, they have removed, with their 
own hands, numerous implements from the base of 
what they, also, consider to be a deposit of late 
Pleistocene age. A detailed report of these in- 
vestigations will be issued in due course. 

On Saturday, May 17, whilst examining, in their 
company, the mammaliferous gravels at Biirstwiek, 
in Holderness, I recovered therefrom a Levallois- 
flake, which, from its stratigraphical position, cannot 
be later in date than the Early Mousterian period. 
Last year, I found in this same deposit a small hand- 
axe, flaked on one face only ; both these specimens 
will be described and figured at a later date. 


30 Southwick Street, 
Hyde Park, W.2, May 19. 


J. .P. T. , Burchell. 
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The Metallography of some Ancient Egyptian Implements.’* 

Bv Sir Harold Carpenter, F.R.S., and Dr. J. M. Eobertsoh. 


I EON ill ancient Eg^^it has been the subject of 
many publications, and, concerning such aspects 
as the approximate date of the beginning of the 
Iron Age, the use of meteoritic iron, and the source 
of the Egyptians’ knowledge of iron making, many 
different opinions have been expressed. With re- 
gard to some of these questions the position is such 
that evidence may be adduced in support of a 
variety of viewy's each of which is at variance with 
certain portions of the total available evidence. 
Concerning the approximate date of the beginning 
of the Iron Age there are, for example, two main 
categories of evidence, the direct and the indirect, 
and generally speaking, the conclusion arrived at 
depends on which type is regarded as the more re- 
liable. The evidence provided by the discoveries 
of iron articles, iron-smelting furnaces, or references 
to iron in writings or paintings constitutes the 
direct evidence, whereas the existence of hard stone 
carvings which would appear to have required the 
use of iron tools in their execution constitutes the 
indirect evidence. 

Only six iron specimens which can be definitely 
shown to belong to the period 1300 b.c. have been 
found, wEereas iron articles belonging to later 
periods are fairly plentiful. On the basis of this 
evidence, Petrie has suggested that iron did not 
come into general use in Egypt until 1300-1200 b.c., 
although it was apparently used sporadically for a 
period of from 2000 to 3000 years before this. 

A further indication of the late beginning of the 
use of iron is provided by the evidence quoted by 
Eickard,^ that mural pictures surviving from the 
period prior to 2000 b.c. show weapons coloured 
yellow or red, representing copper or bronze, but 
none of iron, which was usually coloured blue in 
paintings subsequent to 1500 b.c. In the long fists 
of tribute collected in the days of the Eighteenth 
Dynasty (1580-1350 b.c.) iron is not mentioned, 
and Rameses II. (1292-1225 b.c.) wrote to the King 
of the Hittites asking for a dagger. In the inner- 
most sarcophagus of Tut-anlth-amen, who died 
about 1360 b.c., three iron articles were found — a 
dagger blade, part of an amuletic bracelet, and a 
miniature head-rest. Rickard infers from the posi- 
tion of these articles, which lay on the wrappings 
of the mummy, that they were the most precious 
things belonging to the dead Pharaoh, and that the 
iron was more rare and highly prized than the gold 
of which the sarcophagus was made. Among the 
funerary chattels found in the annexe of Tut-ankh- 
amen’s tomb w’-ere some miniature iron implements, 
and Howard Carter ^ suggests that these might have 
been gifts to the young King to record the arrival 
or discovery of iron in Egypt.” 

All the foregoing evidence goes to show" that iron, 
although not unknown in Egypt before 1200 b.c., 
was very rare, and was probably not manufactured 

* Based upon a paper read on May 1 at the annual meeting of the 
Iron and Steel Institute. 
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in that country. The majority of archaeologists 
accept this evidence as conclusive. 

If no appreciable quantity of iron existed in 
Egypt before 1200 B.c., copper and bronze tools 
must have been the only ones available, and yet 
from the Fourth Dynasty (2900 b.c.) the Egyptians 
were accustomed to sculpture hard stones, such as 
granite and diorite. According to Garland and 
Bannister,^ '' Many of the antique Egyptian statues 
are perfect examples of the sculpture’s art ; the 
hardest stones w- ere carved and shaped with unfail- 
ing accuracy, faultless symmetry and definition : 
sharp corners with perfect angles and knife-like 
edges, gracefully curved and plumb straight lines, 
grooves and sexTations : deep and shallow depres- 
sions and reliefs, with delicate, undulating contours, 
or rigidly plane surfaces 

Sculpture work of this kind is known to have been 
done for a thousand years before the introduction of 
bronze, when copper tools only were available — but 
even wdth bronze tools it is difficult to understand 
how^ this work was accomplished. The h^qxothesis 
that the Egyptians possessed some secret method of 
hardening copper has now been discarded, and two 
alternative explanations of their method of carving 
hard stone remain. One, due to Petrie, is that the 
work was done hy means of emery-fed copper or 
bronze tools ; the other, that steel tools w ere used. 
Hadfield^ goes so far as to suggest that the 
ancient Egyptians were not only able to make steel 
for tools of all kinds, but also to cement and harden 
it, or, if not themselves steei-w^orkers, they ob- 
tained the necessary material and help from the 
w"orkmen of another nation ”. 

The existence of the hard stone carvings is diffi- 
cult to reconcile with the evidence of the s^Decimens 
found by excavators. The scarcity of iron relies of 
the period prior to 1200 b.c. may perhaps be ex- 
plained by corrosion, by the existence of a super- 
stitious objection to the inclusion of iron among 
funerary objects, or by arguing that the total 
number of metal specimens found is at best only a 
small proportion of those that must have been used. 
These arguments may, however, be met by appeal- 
ing to the permanency of iron rust, and to the fact 
that many iron objects belonging to the period 
subsequent to 1200 b.c. have been found in tombs 
and elsewhere. 

We incline to the view that iron w^as rare in 
Egypt until about 1300 b.c., for the evidence of this 
scarcity implied in the request of Eameses II. to the 
Efing of the Hittites, and in the nature and position 
of the iron objects buried wdth Tiit-ankh-amen, is 
certainly strong. 

The existence of a number of iron specimens 
definitely known to belong to the period 2900-1450 
b.c, shows, how-ever, that the Eg37'ptians were ac- 
quainted with this metal for about fifteen hundred 
years before its use became general. During this, 
wffiat may be termed, sporadic Iron Age, it was 
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obtained in llinited quantities either by home manu- 
factnre or by trade, and it has been argued that an 
iiiteliigeiit people like the Egjrptians would not have 
been contcmt with a limited supply of this valuable 
eoininodity, but would have applied themselves to 
extcuidiiig its production and manufacture. The 
validity of this argument rests, however, on the 
assumption that the iron was found to be suj^erior, 
at any rate in certain respects, to copper and bronze, 
In the working of %vhich the Egyptians had already 
acquired remarkable skill. On consideration it is 
quite clear, however, that the first efforts at iron- 
making would be most unlikely to produce a metal 
which would commend itself to the Egyptians or any 
oilier ancient people previously acquainted vdth the 
use of bronze. 

We are liable to forget tliat the position of iron in 
modern civilisation is due to the abundance of its 
ores, the scale on wdiich it can be manufactured, and 
the variety of alloys it forms with carbon. None of 
these considerations would influence its position 
when It first appeared in Egypt. The spongy mass 
of iron and slag obtained from the direct furnace 
required much heading and hammering to get rid of 
the slag and produce a coherent metallic lump. 
From this material the desired articles would have 
to be laboriously cut and forged with frequent re- 
heatings, and the final product — ^if free from carbon, 
as most direct iron was — would be softer than 
bronze, devoid of ornamental attributes, and liable 
to rust. The manufacture of iron articles was 
therefore much more troublesome than that of 
similar articles in bronze, and wFeii finished, the 
product wxiuld not display any properties superior 
to those of this alloy. It is "probable, therefore, 
that iron when first discovered was developed with 
most avidity among people not previously ac- 
quainted with other metals or not highly sldlled in 
their use. In Egypt conditions were far otherwise, 
and iron would probably be regarded as a curiosity, 
or something with possibilities, but not as an alter- 
native to, or an improvement on, existing metals. 

The position of iron in ancient Egypt clearly did 
not depend entirely on acquaintance with the mefcal, 
the ores from which it could be extracted, and the 
means by which this could be accomplished. 
Numerous other considerations have to be taken 
into account, and these may be summarised by 
stating that direct iron when compared with bronze 
did not possess sufficient advantages to compensate 
for the greater difficulty experienced in manufac- 
turing useful articles. 

The usefulness of iron for tools, weapons, and im- 
plements of all kinds would be greatly enhanced 
when means were discovered for converting it into 
steel by the introduction of carbon and a further 
extension of the utility of this metal would follow 
the discovery of quenching. With the develop- 
ment of these processes of carburising and quench- 
ing, iron, because of the hardness that 

could then be conferred on it, would assume a new 
significance, and it was probably from this time 
that it began to be taken seriously and the sporadic 
gave place to the real Iron Age. 

Although there is in existence a large collection 
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of ancient specimens of iron, comparatively few of 
them have been examined by metallurgical methods, 
and this is largely due to the reluctance of archseo- 
logists to submit specimens for examination when 
they anticipate that this will involve their partial 
destruction. It is certainly true that examination 
by chemical methods requires drillings to be taken, 
but microscopic examination can be carried out 
simply by polishing a part of the surface, and by 
this method a considerable amount of information 
can be obtained from the ex- 
amination of ancient metal 
specimens without injuring 
them. 

Through the kindness of Sir 
Flinders Petrie, we have been 
able to examine nine repre- 
sentative specimens selected 
with his assistance from his 
Egyptian Collection at Uni- 
versity College, London. The 
specimens examined were as 
follows : — 

No. 1. A portion of a sickle. 

This specimen had been very 
badly corroded, and consisted 
mainly of iron oxide held to- 
gether by a thin sheet of 
metal. The sickle consisted 
of two parts, a back and a 
blade. Sir Flinders Petrie 
considers that this specimen 
belonged to the Roman period, 
and was probably made in the 
second or third century a.d. 

No. 2. A small knife in good 
condition. It is considered 
that this belonged to an early 
period in the Iron Age, and 
was probably made about 
1200 B.o. 

No. 3. A knife with a bronze 
handle. This specimen was 
in fairly good condition, 
although it showed marked surface corrosion and 
pitting. It is regarded as belonging to the period 
about 1200 B.c. 


Big. 1. — Specimen 
No. 6, a chisel. 


No. 4. A small knife in good condition. It is not 
an Egyptian shape, and is believed to have been 
imported from Europe about 300 b.c. 

No. 5. This specimen is a very primitive piece of 
work, and it is difficult to say what it is. Sir 
Flinders Petrie was unable to assign it to any period. 

No. 6. A chisel in good condition (Fig. 1). It is 
supposed to date from about 700 B.c. 

No. 7. A hoe in good condition. This specimen 
is supposed to date from about 800 b.c. 

No. 8.’ An axe head, corroded. It is believed to 
date from about 900 b.c. 

No. 9. Anaxe head inverygood condition (Fig. 2). 
This specimen is believed to belong to the ss^me 
period as No. 8, namely, about 900 B.c, 

The examination of these specimens was carried 
out in such a way that practically no damage was 
done to them. In each specimen a representative 
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area was polislied and examined microscopicaily, 
micrographs being taken of typi cal structures . The 
hardness of these typical structures was then deter- 
mined by means of a Brineli hardness tester with a 
1 mm. diameter ball. In all the specimens exten- 


FIG, 


3. — Specimen No, 1 ; (a) back ; (&) blade, x 820. 


specimens that although the Egyptian process of 
extracting iron from its ores was very primitive and 
resulted in the production of almost pure iron con- 
taining some slag, yet the metal workers of the 
period were able to produce in small articles a great 
variety of properties by means of carburising and 
heat treatment. All the articles examined do not 
shov7 the same degree of skill in their manufacture 


Fig. 2. — Specimen No. 9, an axe head. 


sive variations in microstructure were observed. 
Some of these were clearly the result of carburising 
and heat treatment, but others were due to varia- 
tions in the composition of the original metal, which 
when produced in primitive smelting furnaces con- 
sists of particles that have been welded and not 
melted together. 

The principal results that were obtained from 
examination of the specimens were, briefly, as 
follow : — 

No. 1. This sickle consisted of two portions, a 
back and a blade . Microscopic examination showed 
that the back consisted mainly 
of ferrite with a little carbide, 
indicating that it had been made 
from iron containing a very small 
proportion of carbon. The blade, 
however, had been carburised so 
as to bring the carbon content up 
to about 0*35 per cent. It had 
then been quenched in water and 
tempered at about 600° C. (Fig. 3). 

No. 2. This specimen, presum- 
ably made in the first place from 
almost pure iron, had been carbur- 
ised so that the carbon content 
was raised to about 0-7 per cent 
at the edge. From the edge 
towards the back the carbon 
content decreased progressively, 
and the microstructure and hardness varied accord- 
ingly. After carburising, this knife had been heated 
to about 750° C. and air cooled — thus producing a 
hardness of 269 Brineli at the edge. 

No, 3. This specimen had been given a similar 
treatment to No. 2, and the variations in micro- 
structure were almost identical. 

No. 4. This sx^ecimen had not been carburised or 


subjected to any other special heat treatment. It 
was a double-edged knife or dagger, and, w^hereas 
the middle of the blade was small grained and con- 
tained a fair amount of carbon, the edges were large 
grained and consisted of soft ferrite. The hardness 
of the middle of the knife varied between 137 and 
143 Brineli ; that of the edges varied between 95 
and 107 Brineli. 

No. 5. This specimen contained a small amount 
of carbon and had been water quenched, thus pro- 
ducing a hardness which varied between 160 and 

197 Brineli. 

No. 6. This chisel had been carburised so as to 
produce a carbon gradient w'^hich varied from about 
0*6 to 0*8 per cent at the edge to about 0*15 per cent 
1|- in. from the edge. It had then been heated at 
the edge and quenched by immersing the edge only. 

No. 7, This hoe had been forged from direct iron 
and had received no further treatment. 

No. 8. This axe head was badly corroded. It 
had been carburised, but the treatment had not pro- 
duced the highest carbon content at the edge. It 
had then been quenched, but the original hard edge 
had evidently been removed by sharpening. The 
highest hardness number obtained was 229 Brineli 
in an area of high carbon at some distance from the 
edge ; the hardness at the edge was 207 Brineli. 

No. 9. This axe head appeared never to have 
been used and was still protected by" a blue film of 
oxide formed during the last heat treatment. For 
this reason it had not been corroded and the edge 
w"as sharp and regular. The carburising treatment 
had produced a carbon content of about 0-9 x>er cent 
at the edge, decreasing to a very small amount at 
1 in. from the edge. Quenching the edge had re- 
sulted in the production of a hardness of 444 
Brineli at the edge, and a progressive decrease in 
hardness to 62 Brineli at 1 in. from the edge. 

It is evident from the examination of these nine 
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aotl Iw^xt treatment, even tliey are considered 
{urordiini: to tbeir age. But even at. the present 
tiiiK? tlici^re are notable differences in the extent to 
w'liieii the mctailurgical kriowledge and skill of the 
comoiiinity is exiiibited by different products, and 
the same would certainly hold in ancient Egypt 
when tin;^ facilities for the spread of knowledge 
wore, Ijy com|'>ariso]i, very meagre. ■ 

8o far as we know, the facts disclosed by the 
present work constitute the first definite evidence 
tiiat carburising, quenching, and the advantages of 
heat treatment generally, were knowm and under-' 
stood many centuries before the Christian era. 
Hitherto, the earliest direc*t evidence of hardening 
has been that pro^u'ded by Hanemann,^ who ob- 
seiw'cd a hardiaied structure at the edge of a speci- 
men found during tl le excavations on the site of 
Steinslnirg at Rornhild in Thiiringen. This speci- 
men belonged to a period about the beginning of the 
Christian era. Indirect evidence of quenching at a 
mud 1 c*arl ier date is provided by a reference in Homer. 

As already stated, the introduction of carburising 
and quenching would entirely alter the j)osition of 
iron ill comparison with bronze, and in oiir opinion 
it is probable that the Iron Age in Egjqit did not 
properly begin until these processes w^ere under- 


stood. In other words, it was not until iron had 
been converted into steel that the Eg 3 rptians ob- 
tained a range of alloys which were superior in pro- 
perties to bronze and capable of more varied ajjpll- 
cations. ‘ In countries, however, where bronze was 
practical^ unknown, where notable skill in its 
manipulation had not been attained, or where the 
requisite ores were not readily available, the ex- 
tensive manufacture of iron would follow more 
closely oh its first discovery. 

There is no reason to suppose that the s|)ecimens 
examined in the present work represent the earliest 
specimens to be carburised and quenched . The in- 
vestigation has shown, however, that these pro- 
cesses w'ere in use in the period 1200-800 b.o. As 
it was about this time that iron came into common 
use in Egypt, the information now obtained provides 
a substantial argument in support of the view that 
the discovery of carburising and quenching was the 
cause of the extensive utilisation of iron. 

^ T. A. Ilickard : Journal of Iron and Steel Institute, Xo. II., p. 323 ; 
1929. 

* Howard Carter : Illustrated London News, July 2, 1928. 

^ H. Garland and 0. 0. Bannister : “ Ancient Egypt Metallurgy 
(London, 1927). 

Sir Robert Hadfield : Journal of the Iron and Steel Institute, JSfo. I. 
p. 134 ; 1912. 

5 H. Hanemann : International Journal of Metallography, voL 4, 
p. 248 ; 1913. 


Chinese and Malayan Medicine. 


I K his presideiitia.l addi-ess to the Chemical Section 
of the British Association last 3 ^ear, Prof. G. 
Bargei* pointed out that ‘‘ the use of vegetable 
drugs led pharmacists to examine the co.nstituents 
of plants and thus the foundations of descriptive 
biochemistry were laid He suggested later on 
that wiiilst organic chemists are often eager to 
investigate the constitution of animal and vegetable 
substances, they are less ready to undertake the 
preliminaries of purification and isolation and are 
therefore less apt to discover new ones 
So far as Germany and Great Britain are con- 
cerned, it is probably true that less work is being 
done on the isolation of the proximate constituents 
of plants and that in France the additions to such 
knowledge are of a strictly limited character. On 
the other hand, there is a distinct growth of such 
wwk in India, CMna, and Japan, and there are 
signs of a revival of interest in it in the United 
States. The earlier British and German investiga- 
tions of this kind were usually devoted to severely 
practical ends, such as the isolation of active 
principles from vegetable drugs or the preparation 
of colouring-matters from natural dyestuffs, and it 
is ] list possible that the decline of interest is largely 
due to failure in supplies of new raw material worth 
examination. Directors of laboratories associated 
with the application of chemistry to medicine are 
apt to be afflicted bj^* enthusiastic and credulous 
collectors of native drugs, who bring home an ounce 
or two of mouldy roots and a romantic story of 
marvellous cures of diabetes, tuberculosis, or cancer, 
and expect the chemist to examine the one and 
believe the other. 

^ Much valuable work has been wasted in examin- 
ing material of this kind. Though there is still 
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much to be done, we already have much information 
linking up the groups of the systematic botanist 
with particular types of chemical compounds, and 
there are already clear indications that in the 
future, work on the constituents of plants is likely 
to proceed on systematic lines to be settled by co- 
operation betw'een the botanist and the chemist. 
In this connexion it is satisfactory to find Dr. 
Hooper employing his well-earned leisure in identi- 
I fying and recording the botanical sources of the 
drugs to be found in Chinese pharmacies in Malaya.^ 
The particular specimens identified were collected 
by Mr. I. H. Burkill when Director of Gardens, 
Straits Settlements. The number of specimens 
dealt with is 456, and thej^ are mostly of plant 
origin. The Chinese name of each drug is given, 
followed by the Romanised Mandarin translitera- 
tion. The, botanical source is then stated, where- 
ever possilile, and a note as to the composition, 
uses, etc., of the drug is added. 

Some of these substances were once familiar 
drugs in Europe, but have long been obsolete. 
Manj^ of them are still in common use in European 
medicine ; for example, Datura Met-el^ the usual 
source of the valuable alkaloid hyoscine ; Hydno-> 
carpm anthelmintica, the seed oil of which is one 
of the raw materials used in preparing the deriva- 
tives of chaulmoogric and hjMnocarpic acids used 
in the modern treatment of leprosy ; rhubarb root, 
for supplies of wdiich European druggists are still 
dependent upon Chinese collectors ; and a con- 
siderable number of aromatic drugs and spices such 
as mint, anise, dill and ginger. 

The most interesting materials, however, are 
those which have not acquired fame in Europe, of 
which Achyranthes bidentata Blume is an example. 
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Judging from Dr. Hooper’s note, the roots of this 
plant must be in fairly common use in China and 
Japan, where it is regarded as a cure for rheumatism, 
fever, and cutaneous diseases. In Perak it is given 
■for extreme anaemia, whilst in India and Ceylon 
the roots of the allied species, A. aspera, have a 
reputation as a diuretic and astringent. These two 
species belong to the natural order Amarantaceae. 
According to Wehmer ^ Die Pfianzenstoffe ”) the 
chief economic distinction of the plants of this 
order appears to be that of furnishing a number of 
harmless and useful vegetables, w’hiist their most 
striking constituent is potassium nitrate. 

On the whole, therefore, it appears likely that the 
value of A . biclentata in the various diseases referred 
to above rests on a somewhat slender foundation. 

A more plausible case can be made out for 
Quisqualis indica^ the seeds of which enjoy a wide- 
spread reputation as an anthelmintic, in wliich 
respect they resemble two other plants of the same 
natural order, Combretacese, namely, Combretum 
quadrangulare and G, pilosum^ neither of which 
occurs in Dr. Hooper’s list, though the first is used 
in Siam and the second in India. Another species, 
C. sundaicum, is believed to afford relief to the con- 
firmed opium -smoker suddenly deprived of his 
favourite drug. All these plants have been ex- 
amined at various times, and from none of them 
has anything likely to account for their alleged 
anthelmintic action been isolated, the most inter- 
esting constituents so far as the Combretum spp. 
are concerned being usually tannin or its degrada- 
tion products or related substances. Now that 
better methods of testing anthelmintics are being 
gradually w^orked out, it would be interesting to 
have some of these products tried by pharmacolo- 
gists, as chemical methods of examination seem so 
far to have failed to justify native belief in their 
efficacy, unless, indeed, certain kinds of tannin 
prove to have hitherto unsuspected value as 
anthelmintics. 

We also owe to Mr. Burkill’s enthusiasm as a 
collector a monograph on the native medicines of 
Malaya.^ He and his colleague toured through the 
Peninsula interviewing the native physicians and 
midwives and inducing them to provide specimens 
of the drugs they used. These, duly registered and 
numbered, have been placed in the herbarium of 
the Singapore Botanic Gardens. The botanical 
identifications of these .specimens, their Malay 
names, localities, and medicinal uses, are recorded 
in the monograph, which also includes an index to 
the vernacular names, with explanatory comments 
by the senior author. 

With regard to the medicinal uses it is explained 
that the Malays are apt to consider all sicknesses 
following childbirth as due to evil spirits and to 
place these in a special group called sahit meroyan. 
To ward off such attacks they administer during 
the first three days after childbirth — the period 
during which evil spirits are most powerful — pre- 
parations called ubat meroyan, and the word 
meroyate- is introduced into the names of plants so 
used, often in highly fanciful expressions. As the 
authors put it, an ubat meroyan may not be in- 


tended to have any immediate effect, and many of 
the plants in the class possess the medicinal value 
of sympathy, but none chemico-physiologically. 

The number of drugs so used appears from the 
list to be very large. These Malayan drugs include 
comparatively few that have found acceptance in 
European medicine, but many of them are well 
known as having a considerable reputation among 
natives in various parts of the world as specifics for 
certain tropical diseases. Among these are Quis- 
qualis and Combretum. spP*? fhe alleged anthelmintic 
properties of which have been referred to already. 
Three Alstonia species are mentioned, including 
A . scholar is ^whioh. is included in the British Pharma- 
copeia of 1914, apparently on account of its sup- 
posed anti-malarial action, but there is no allusion 
to this use in this monograph except possibly in the 
case of A. augustiloba Miq., which is described as a 
cure for ' remittent fever ’, used by smearing the 
leaves with coconut oil, heating and applying hot 
over the spleen. One of the Rubiacese, Mitragyne 
speciosa, is used for treating wounds, curing a 
craving for opium, eliminating worms in children, 
and reducing enlarged spleens, a truly beneficent 
plant, about which the authors unkindly remark 
that as a cure for opium- craving the remedy is 
apparently w^orse than the disease . This interesting 
plant has already been examined in Prof. Barger’s 
laboratory and it appears to merit further atten- 
tion from the chemist and the pharmacologist. 

Many such examples of the value of botanical 
identifications as a guide to the chemist could be 
picked out of these useful publications, and from this 
point of view alone, Dr. Hooper and Mr. Burkili 
have rendered no small service in carrying out what 
I must have been a difficult and sometimes tedious 
task. 

It is to Prof. Bernard Read and his pupils in 
Peiping (Pekin) that we owe the introduction, or 
if the reader prefers it, the reintroduction, of the 
alkaloid ephedrine into European medicine for the 
treatment of asthma, a piece of work which has 
made ephedrine in a short time one of the more 
important alkaloids of commerce and has led to 
numerous researches on the botany and chemistry 
of the genus. ^ It is a curious fact that much of 
this scientific work and the resulting commercial 
organisation necessary for the collection of the 
Ephedra species for export to Europe and America 
for the manufacture of the alkaloid, have been 
accomplished while China has been undergoing 
violent political and military convulsions. After 
much discussion it has apparently been clearly 
established that the two species chiefly collected in 
China as sources of ephedrine are E. smica Stapf 
and E. Eqtiisetina Bunge, and that to both of 
these, and possibly others, the vernacular name 
Mahuang is applied. Both these species are fully 
described and illustrated by Prof. Read, and the 
complicated story of their botanical identification 
is clearly related. 

There is still some doubt as to whether any of the 
commercial Chinese supplies are derived from E. 
distachya, as Prof. Read thinks there is good 
reason to believe this species oecurs between the 
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Huang Ho and Yangtse Kiang Rivers, and Mr. E. M. 
Holmes has had conimerciai material apparently 

deprived from this source. 

It in a curious and disconcerting fact that when 
many jilants of a genus have been examined, they 
quite frequently show reinarkabie differences in 
the character of their secondary constituents, such 
as alkaloids. It is not surprising that five of the 
Chinese species, namely, sinica, Equisetina, gerar- 
(liana, disfachya, and intermedia should contain 
both ephedrine and its isomeride pseudoephedrine, 
the former predominating in all but intermedia, 
or perhaps that E. monosperma should contain a 
third alkaloid “ Ephedrine, Spehr ”, and that these 
alkaloids should also occur in these species from 
India and Europe so far west as the Canaries, so 
far as they have been found there and examined. 
It is, however, remarkable that of the Ephedras 
found in the two newer continents, America and 


Australia, none has so far been found to contain 
alkaloids. Prof. Eead’s monograph is a useful and 
timely summary of the present position of the 
botany of Ephedra, and particularly of those species 
wEich have acqumed commercial importance. 
Readers of ISTatube do not need to be reminded of 
the valuable services which Kew renders to science 
and to industry, but it should be pointed out that, 
thanks to the work of Dr. Stapf on Ephedras, Kew 
has been able to render very considerable assist- 
ance in solving the problems arising out of the 
introduction of this drug into commerce. 

■ T. A. H. 

^ “On Chinese Medicine: Drugs of Chinese Pharmacies in Malaya.” 
By Dr. David Hooper, Tke Gardens Bulletin, Straits Settlements, 
vol, 6, part 1, December 1929. Price 2.50 dollars. 

^ “ Malay Village Medicine : .Prescriptions collected by I. H. 
Buridll and Mohamed Haniif.” Ibid. Vol. 6, part 2. April 1930. 
Price 2.50 dollars. 

® “ Ephedra.*’ By Prof. Bernard E. Bead, professor of pharmaco- 
logy, Peiping Union Medical College, Peiping, China. Flora Sinensis, 
Series B, vol. 24, part 1. 1930. 


News and Views. 


The King’s birthday honours list contains the 
following names of scientific workers and others 
associated with scientific activities : Baron : The 
Right Hon. Koel Edward Buxton, Minister of Agri- 
culture and, .Fisheries. Baronets : Mr. Basil -Mott, 
past president of the Institution of Civil Engineers, 
and Mr. F. H. Boyce, founder, director, and chief 
engineer of Roils Royce, Limited. Order of Merit : 
Prof. S. .Alexander, in recognition of his eminent posi- 
tion as a .B,ritish piiilosoplier and for his services as a 
writer and teacher. Knights : Dr. E. Brovim, secre- 
tary of the Kational Poultry Couneii of England and 
Wales ; Major T. H. Crozier, Chief Inspector of 
Explosives, Home Office ; Prof. A. S. Eddington, 
Plurnian professor of astronomy in the University of 
Cambridge ,* Prof. Leonard E. Hill, director of the 
Department of Applied Phj^siology, ISTationai Institute 
of Medical Research ; .Dr. G. A . K. Marshall, director 
of the Imperial Bureau of Entomology ; Prof. J. 
Arthur Thomson, Regius professor of natural history 
in the University of Aberdeen ; Mr. H. W. A. Watson, 
lately Chief Conservator of Forests, Bm^a ; Air. H. 
Wright, chairman of the Executive Committee of the 
Governing Body, Imperial College of Science and 
Technology, South Kensington. K.B.E. : Sir Philip 
Hartog, chairman of the Education Committee, 
Indian Statutory Commission. C.B.E. : Dr. E. W. 
Smith, honorary technical adviser to the Area Gas 
Supply Committee, Board of Trade. O.B.E. : Mr. 

T. P. W’'. Barfcy, lecturer in civil engineering, Gordon 
College, Khartoum, and Municipal Engineer, Khar- 
toum ; Air. J. A, B. Horsley, Electrical Inspector of 
Mines, Alines Department, Board of Trade ; Prof. 
W. AI. Roberts, professor of mathematics, Royal 
Military Academy, Woolwich,* Dr. F. B. Young, 
Principal Scientific Officer, Admiralty Research 
Laboratory. M.B.E. .* Mr. J. Haworth, general 
manager of the Sewage Disposal Department and 
Chief Chemist and Water Examiner, Sheffield Corpora- 
tion ,* IVIr. H. W. daek, economic botanist, Agri- 
cultural Department, Straits Settlements and Feder- 
ated Alaiay States ; Mr. H. G. D. Rooke, lately Chief 
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Locust Officer, Ministry of Irrigation and Agriculture, 
Iraq ; Dr. A. Winstanley, Junior Inspector of Mines, 
Mines Department, Board of Trade. GJ,E, : Mr. 
F. F. R. Channer, lately Chief Conservator of Forests, 
United Provinces ; Lieut. -Col. H. R. Dutton, lately 
Principal, Prince of Wales’ Medical College, Patna, 
and Superintendent of the Patna Medical College 
Hospital, Bihar and Orissa ; Mr. L. Mason, lately 
Chief Forest Officer, Andamans ; Mr. R. R. Simpson, 
Chief Inspector of Mines in India. 0. F.O. ; Air. 
Evelyn C. Shaw, secretary since 1910 to the Royal 
Commissioners of the Exhibition of 1851. I.S.O^ : 
Mr. D. Keiiler, head laboratory assistant, Imperial 
Institute of Veterinary Research, Aluktesar, United 
Provinces. 

The President and Council of the Royal Society have 
recommended Air. Ramsay Macdonald and General 
J. C. Smuts for election into the Society under the 
special statute which permits the election of ‘‘persons 
who in their opinion either have rendered conspicuous 
service to the cause of Science, or are such that their 
election would be of signal benefit to the Society”. 
It should here be said that the inclusion of certain 
I persons not actually engaged in scientific pursuits is 
a practice sanctioned by long usage. In the Society’s 
original statutes of 1663, it was provided that every 
one of His Alajesty’s subjects having the title and 
place of baron, or any other higher title or place, and 
every one of His Majesty’s Privy Council, might be 
elected. In process of time, such persons formed a 
panel or privileged class. However, in 1873, there 
was much discussion on a motion to rec|uire in the 
privileged class, “ evidence of ascertained special 
power and disposition to forward the aims of the 
Society from exceptionally personal or official advan- 
tages of position Arising therefrom, the privileged 
class was limited to princes of the blood royal and 
members of, the, Privy Council. Statutes enacted in 
1902 abolished the clause relating to privy councillors, 
and the basis of qualification remains now as quoted 
above. Its implications , seem , clear enough. The 
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opportiiiiitiGS of ii-H© cliiof officor of stat© in tii6 
scieiitifi(3 arena are always at hand ; they have 
nothing to do with political complexities. 

In connexion with Mr. Macdonald’s nomination 
for election, it is interesting to recall that within the 
past sixty years four precedents can be recorded for 
the election of a Prime Minister whilst holding the 
seals of office. The instances are : Mr. Disraeli, 
elected on Feb. 10, 1876 ; Mr. Gladstone, elected on 
Jan. 13, 1881 ; Mr. Asquith, elected Nov. 5, 1908 ; 
Mr. Baldwin, elected Nov. 3, 1927. The first-named 
signed the charter book, and was formally admitted 
by Dr. J. D. Hooker, the president, on June 1, 1876 — 
fifty-four years ago — that also being the day fixed 
for the election of the fifteen ordinary fellows. 
Amongst these (and happily still with us) was Prof. 
H. E. Armstrong. Mr. Gladstone was admitted on 
May 19, 1881 (Mr. Spottiswoode was president), on 
which occasion William Crookes read a paper, “ On 
Discontinuous Phosphorescent Spectra in High 
Vacua It fell to Mr. Asquith, in 1912, as Prime 
Minister, to propose ‘‘ The Royal Society ” at the 
Guildhall bancj[uet held in connexion with the two 
hundred and fiftieth anniversary of the Royal Society. 
Mr. Baldwin was formally admitted by Sir Ernest 
Rutherford, and a similar act when extended to Mr. 
Macdonald (following election) will provide the 
circumstance (we think without precedent) of the 
admission of two Prim© Ministers during one presi- 
dency. The only Prim© Ministers for more than half 
a century who have not been fellows of the Royal 
Society by special ©lection or otherwise are Sir Henry 
Campbell-Bannerman, Mr. Lloyd George, and Mr. 
Bonar Law. 

Pbof. a. S. Eve’s recently delivered presidential 
address to the Royal Society of Canada, entitled The 
Universe as a Whole ”, essays to unite in a single 
view recent discoveries and theories in the physical 
and biological sciences and gives point to the sugges- 
tions made in our leading article this week. It is 
pointed out that, in spite of modern specialism, 
‘‘many of the great advances to-day are made by 
those who are fortunate and able enough to be expert 
in two subjects, for example, in physics and in 
physiology, or in mathematics and physics, or in 
physics and chemistry, or in physics and philosophy. 
Borderlands are prolific.” This seems to prove that 
the wider view is not always the more superficial ; 
hence the value of such an inclusive conspectus as the 
one before us. Prof. Eve, in dealing with recent 
physical theories, observes that the new quantum 
mechanics constitute a “ far greater houlemrsement ” 
than the principle of relativity, though the latter has 
attracted more public attention. Another observa- 
tion of interest is that the search for ultimate nature 
of substance is probably futile and may be safely 
abandoned. Attention is now concentrated “ on the 
structure, on the form, arrangement, and resulting 
habits or behaviour of things “ The appeal to 
models is passing away, and the trust in mathe- 
matical sjrmbols, equations, and deductions is growing 
stronger.” , ,, 
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■ Pebhaps the most interesting passage in Prof. Eve’s 
address is the following, which occurs under the 
heading Time : “ It is a remarkable fact that in 

physics, energy lias an intimate relation with time, 
and also with' frequency ; so that it' is a particular 
fad of the author to endeavour to ascertain to what 
extent we can substitute the frequency of waves for , 
the perhaps less tangible, but more familiar concept 
of energy. This is scarcely the place to enlarge on 
this idea ; and it must suffice to point out that, as 
Einstein explained gravitation on a geometrical basis, 
so it may be possible to consider energy more fully 
as an aspect of frequency, possibly arriving at a 
I comprehensive wave theory of the Universe.” Prof. 

I Eve makes the observation that “ It is somewhat 
strange to think that if the whole human species 
were submerged in Lake Ontario the water would 
rise but a few inches, and^, doubtless the Universe as 
a whole would go forward but slightly affected, and 
dynamically and materially miimpaired ”. This 
reflection leads to the thought of the eventual extinc- 
tion of humanity upon this planet, and to the ultimate 
degradation of energy in the universe. But Prof. 
Eve is unwilling to believe that there can be no 
other alternative, and quotes the remark of Prof. 
A. N. Whitehead that though the universe is physically 
descending, yet it may be spiritually ascending. At 
any rate, upon a question which is far more obscure 
than it has been represented to be, one is entitled 
to suspect dogmatic statements. 

The annual report of the British Science Guild 
recently issued records a year of considerable activity. 
The Guild was invited to give the first evidence to be 
heard by the Board of Trad© Patents Committee, 
1929, which had been appointed as a result of its 
activities. The evidence was presented by Dr. W. H. 
Eccles, Major the Hon. H. Fletcher Moulton, and 
Mr. A. F. Ravenshear. A memorandum of evidence, 
supplementary to the report previously issued by the 
Guild, is to be found in the annual report. A com- 
mittee of the Guild is now discussing the position of 
the technical expert in the public service^ and in- 
dustry, and in this connexion it may be noted that 
the Guild protested vigorously at the entire absence 
of scientific and technical men from the present Royal 
Commission on the Civil Service. Further, it pro- 
poses to offer evidence before this Commission, its 
spokesmen being Lieut.-Col. W. H. D. Clark, late 
Deputy-ControUer of the Patent Office, Sir Arthur 
Newsholme, late Principal Medical Officer to the 
Local Government Board, and Lieut.-Col. W, A. J. 
O’Meara, late Engineer-in-Chief to the Post Office. 
The Commission will therefore have an excellent 
opportunity of ascertaining some facts with regard 
to the loss of efficiency which arises from the subordina- 
tion of those who have to those who lack expert 
knowledge of the work of technical Departments of 
State. 

DtJRiNG the past year the Guild instituted an annual 
lecture to be given in honour of a benefactor, the late 
Sir Alexander Pedler, in a provincial town. The first 
of these lectures was . delivered at Manchester by 


866 


NATURE 


[June 7 , 1930 


Dr. (D Simpson, «lireetor of the Meteorological 
Otlice (see Natcre, Dee. 28, 1920, p. 088). The next 
loot n re will l./e given at Liverpool on Oct. 22 by 
Sir David Pnhn, on the subject of “ Science Dis- 
cipline ”. The thii'fi. edition of the Guild’s Cata- 
logue <sf Scientiiic and Technical Books ” is announced 
as in the Pj-css. It lias been entirely revised and 
enlai’ 2 :ed, an^l. its publication will be welcomed by the 
many readers of seieiititic literature who have found 
tin' l>revious editions valuable. Most scientific men 
welcome the woj*k whicii tlie Guild is doing, but 
{jojuparatively few seem to bo willing to bear a small 
share of tlic' burden by becoming members. On the 
otlifT hand, Sir Samuel Hoare, who succeeds Lord 
M<dehett as ].}resident, may be counted upon to bring 
with liim new and invigorating ideas for the Guild’s 
sphere of usefulness. Th? new honorary treasurer is 
Lady Lock\'er, wid,(jw of Sir Norman Lockyer, founder 
of the Guild and of Nature. 

Wnfi.E the Government of Great Britain is still only 
at the point of cfaisideilng whether the creation of one 
oi* more national |>arks is desirable and feasible, the 
aniHJimeeTrient is made (l)y Science Service, Washing- 
tem, DA'J.j that Poland, is the latest nation to have 
de\ eloped a national park system. The largest of the 
Pcjlidi parks IS irt tiie Tatra range, a part of the 
Car'patlnans on the Czeehoslovakian boundary, and 
joiniiisi: vith re>f lA ed areas across the borders it con- 
tributes to form a great international park covering 
24(^ srjiuti-e miles. The wild creatures include bear, 
chamois, 1} nx, deer, and eagles. To the Polish parks 
has also been added the former royal Russian hunting 
preserves in Bialowicza, a forest some 11,500 acres in 
extent which formerly sheltered one of the last herds 
of European bison. The total land reserved in Poland 
at the present day, for recreational and educational 
purposes, includes six national parks, 48 forest re- 
servations, 35 steppe reservations, 13 peat-bog re- 
servations, 5 lakes, and 5 interesting rock formations. 
The national parks of Poland differ from most others 
in that the peasants living in them when they were 
established have been left there undisturbed. 

We turn from those spacious parks of Poland and 
wonder at the seeming lack of appreciation of such 
places in Great Britain. A Romney Marsh bird 
sanetuaiy is a possibility — a typical marsh area, fre- 
quented by rare migrant birds in winter and inhabited 
by a great variety of water-fowl in summer. In 1928 
the Royal Society for the Protection of Birds pnr- . 
chased here an 18 -acre meadow as the beginning of a 
larger scheme, and now the farmer-owner, himself a 
keen bird-watcher and protector, is willing to sell 
additional land sufficient to complete a compact re- 
serve of 180 acres. Probably no more ideal bird 
sanctuary, with its open winter, stretches of mud, 
rush and reed beds, and pasture land, is to be found 
in any of the marshes of south-east England. In 
many another country the State would step in to form 
a Government sanctuary (Canada has eighty such re- 
serves), but we have scarcely yet reached that degree 
of development, and private enterprise is the only 
alternative. The amount required for the purchase of 
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this desirable spot is £4000, of which £500 has already 
been subscribed, and the Royal Society for the Pro- 
tection of Birds (82 Victoria Street, London, S.W.l) 
appeals for contributions from a bird-loving public to 
complete the purchase. 

Ik a short article in the Em/pire Review for May, 
Lord Onslow reviews the steps which have been taken 
in various parts of the British Empire for the pre- 
servation of the native fauna. If many wild creatures 
are to survive they must be guarded, but it need not 
be supposed that the enthusiasts for protection, such, 
as the Society for the Protection of the Fauna of 
the Empire, seek to preserve animals in a manner 
likely to cause danger to life or property. They do 
hold, however, that experience shows that the pro- 
tection of the wild fauna need not interfere with 
development, and that preservation is in itself an 
asset to any countiy. Lord Onslow rightly emphasises 
that if protection is to keep in touch with development 
its creation of sanctuaries must not be too rigid, but 
must permit of temporary or permanent adjustments 
to the needs of the animals within and the human, 
beings outside the reserved area. How rapid are the 
changes which may occur is illustrated by two items 
in Lord Onslow’s article. He hopes that the Biitish 
Government will proclaim as a gorilla sanetuaiy the 
British teriitory adjoining the Belgian Park in the 
Belgian Congo, but such a proclamation was actually 
made ,seve,ral mo,nths ago. Again, he refers to the 
success of the introduction of deer to New Zealand, 
but the success has turned to nuisance, and, as a note 
in these columns last week indicated, there is now a 
widespread desire for the reduction in numbers and 
even the extermination of the superabundant deer. 

On May 30 the Halley Lecture was delivered at 
Oxford by Prof. A. S. Eddington, Plumian professor 
of astronomy at Cambridge, before a large and atten- 
tive audience, wdio thoroughly appreciated the lucidity 
of his exposition, and the touches of humour with 
which it was illuminated. Before embarking on the 
proper subject of his discourse, namely, the rotation 
of the galaxy, Prof. Eddington remarked that in the 
nineteenth century attention was principally con- 
centrated on solar motion, which had to be allowed 
for in estimating the value and amoimt of stellar 
I motions generally. The aspects which are now en- 
gaging attention are star-streaming, correlation 
between velocity and physical eliaraeteristics, be- 
tween velocity and approach towards or recession 
from our system, and finally the rotation of the 
galaxy itself. The galaxy is a flattened, almost disc- 
like system, which presents a rough resemblance to 
the system of Saturn’s rings. The solidity of the 
latter system was shown by Clerk Maxwell to be im- 
possible dynamically. That the rings consist of 
comparatively small particles rotating about a centre, 
the outer particles moving at a slower rate than the 
inner, has been confirmed by spectroscopic observation. 

Continuing, Prof. Eddington said that as the stars 
have individual as well as rotational motion, it is 
necessary in investigating the mot i<.)n of a s;v'ste.m 
such as the galaxy, to subject a huge Jiumber of stars 
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to observation. An attempt has been made, by using 

the asteroids on the analogy of Saturn’s rings, to find 
the centre of the galactic system ; an obstacle to this 
endeavour is the fact that the proper motions of stars 
in the southern hemisphere are not sufficiently well 
known, — “it is like fi.ying with one wing”. Prof. 
Eddington concluded by touching upon the many 
dynamical problems involved in the modern concep- 
tion of the stellar universe, and the unifying influence 
of the hypothesis of a ‘ cosmic cloud ’ pervading space, 
with its attribute of viscosity. A hearty vote of 
thanks was accorded to Prof. Eddington on the 
motion of Prof. E. A. Milne, seconded by Prof. H. H. 
Turner, the latter of whom took occasion to refer to 
the need pointed out by Prof. Eddington for addi- 
tional centres of observation in the southern hemi- 
sphere, in connexion wnth the question of the future 
destiny of the Radcliffe becpiest. 

The National Broadcasting Company of the United 
States charges no licence fee for listening in to its 
programmes. According to an interview with Mr. 
James, the promotion manager of the Company, 
which appeared in the Daily Neivs for May 28, the 
necessary revenue is obtained by allowing commercial 
co.mpanies to ‘ sponsor ’ programmes. The big 
business houses buy broadcasting time at the rate of 
£2000 an hour. Of this time not more than five 
minutes must be taken in telling listeners about the 
firm and its activities. No charge is made to univer- 
sities if they desire to send out educational broad- 
casts, but apparently they do not take advantage of 
this offer. Talks are strictly limited to fifteen minutes 
and the silent periods must not exceed half a minute. 
When listeners dislike a particular ty]3e of programme 
they write to the company making complaints. The 
N.B.C. serves a great chain of seventy-six broad- 
casting stations stretching from the Atlantic Ocean 
to the Pacific. Advertisers can buy up the broad- 
casting time of all the stations in a particular area of 
the United States. It is inteiesting to notice that 
gramophone records are banned. Mr. James states 
that the total business turnover is about five million 
pounds a year. The advertising companies take up 
about 60 per cent of the total broadcasting time. 
They find that it pays to give excellent programmes. 
A cereal company, for example, gives children’s 
programmes at breakfast time, and some of the 
largest companies give excellent classical programmes. 
No charge is made for broadcasting church services. 
In Great Britain, owing to the terms of the charter 
for the B.B.C., there is no advertising by radio. 

The financial difficulties by which the Australian 
Government is beset are acutely affecting the position 
of the Council for Scientific and Industrial Research. 
It appears inevitable that the erection of the proposed 
forest products laboratory in Sydney must be post- 
poned and also that of a Joint administrative block 
(including museiun, lecture hall, and offices) for the 
entomology and plant industry divisions at Canberra. 
The contract for the main plant industry laboratories 
was, however, let before the present situation developed 
and the work will now go to completion. Plans for 
the McMaster Laboratory for animal health in the 
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groimds of the University of Sydney have been 
adopted and building will shortly begin. The Darling 
Laboratory for soil science, placed in juxtaposition 
to the Melrose Laboratory at the Waite Institute, 
Adelaide, will soon be ready for occupation. While, 
therefore, it is apparent that the next two years will 
be exceedingly difficult for the Council, with little 
or no prospect of any extension of activity, there is 
reason to hope that the main lines of w-ork initiated 
during the past four years will not suffer a serious 
set-back. A very encouraging fact is a decision Just 
announced by the directors of the Commonwealth 
Bank to present a sum of £13,000 from tlie Riiral 
Credits Fund to the Council to enable it to carry out 
certain projects which otherwise would have been 
abandoned, or at least seriously curtailed ; £10,000 
will be used in the erection of a plant house at 
Canberra, and £3000 will provide for insectaries for 
the study of blowfly and buffalo fly (Lyperosia exigua) 
problems. 

Ix his Friday evening discourse, delivered at the 
Royal Institution on May 30, Sir Harold Carpenter 
discussed the metal crystal. When prepared by one 
of the usual methods, metals and. alloys consist of an 
aggregate of small allotriomorphic crystals and contain 
from about one hundred thousand to several millions 
of crystals per cubic inch . Their properties acc ordingly 
are the properties of aggregates and are therefore 
composite. In all metals, however, the individual 
crystal is the unit of which the aggregate is built. It 
is therefore the simjDlest form of metal. From a 
scientific point of view, the study of individual metal 
crystals should precede that of aggregates. This 
enables any particular property of the metal crystal 
itself to be studied : the only variable being its 
orientation. It is the realisation of this fact which 
has given rise in recent years to definite attempts to 
prepare single metal crystals. Success has been 
achieved in three different ways : (1) By fche pro- 
duction of the crystal from the vapour pha.se ; 
(2) by its production from the liquid phase ; (8) by 
conversion of the solid metal in the ordinary poly- 
crystalline aggregate into a single crystal. Each of 
these is an example of controlled crystallisation. 
The mechanical and physical properties of the single 
metal crystal are, in the majority of cases, directional. 
This fact is more strikingly illustrated in the mechanical 
tests, because the single crystal test-pieces undergo 
distortion and assume new and striking forms. In 
both categories, however, the properties of the single 
crystal differ from those of the crystal aggregate, 
depending upon its particular orientation. Single 
crystal alloys have been investigated to a less extent 
but, in so far as evidence is available, it indicates 
that the same holds for them. Future research will 
involve the controlled production of single crystals 
in particular orientations. Such knowledge -will form 
the basis of the scientific manufacture of metals and 
alloys possessing properties which can be specified 
with accuracy and certainty. 

We are glad to see in the report of the Board of the 
Institute of Physics, adopted at the annual meeting 
of the Institute on May 27, that the Joimial of 
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InslriVinentti coiitiimes to make progress. 
The Journal publishes many valuable articles and is 
of d( *ci<leci service iii the laboratory and the instmment- 
sliop. There is a special section devoted to laboratory 
and workshop notes, and an appeal is made for 
iiicreas(Hl contributions to this section from workers 
in laboratories, workshops, and drawing-offices, etc. 
The Journal is distributed to fellows at the cost of the 
Institute and to associates and registered students at 
the reduced price of 10,9. 6d, per annum. 

..Dk, W. H. Eccles, in the course of his presidential 
address, pointed out that the Institute of Physics 
w'as incorporated in 1920 in order to form into a pro- 
fessional body all physicists interested in industrial 
applications. , Trained physicists had provided so 
ni any ingenious and useful weapons of attack and 
defence during the War that there was every anticipa- 
tion of their future importance in British industry 
during peace. Until nearly the end of the War 
physicists who were occasionally called upon to enter 
the service of the State were officially classed as 
‘ cliemists % as the word ' physicist ’ had not apjieared 
in the official vocabulary ; and those who had entered 
industry did so in the guise of ‘ engineers k The need 
for a professional Institute of Physics was evident. 
The stability which the Institute has attained after a 
!i fe of ten years showy’s that the founders were justified 
in their belief that the time had come to secure for 
physicists a position comparable with that of pro 
fessional ■workers in other departments of applied 
science and that an organisation was required to 
represent them. Dr. Eceles w-as re-elected president 
and other officers appointed were as follows, in addi 
tionto a number of members of the Board not subject 
to election : Vice-President, Dr. R. S. Clay ; Hon. 
Treasurer, Major C. E. S. Phillips ,* Ron. Secretary, 
Prof. A. O. Rankine ; Non-Offtcial Members of the 
Boards Prof. J. A. Crowther and Sir Richard Gregory. 

The appointment announced last week of Prof. 
H. R. Robinson to the chair of physics at Bast London 
College, will strengthen the distinguished body of 
physicists already associated with the University of 
London, and East London College may be congratu- 
lated on obtaining so distinguished a successor to Prof. 

G. H. Lees, who is retiring shortly. Prof. Robinson 
was born on ISTov. 26, 1889 and studied at the 
University of Manchester, where he obtained the 
D.Sc. degree in 1917, and at the University of 
Cambridge, where he obtained the Ph.D. degree in 
1924. He has been lecturer (1912-14) and assistant 
director (1919-21) of the Physical Laboratories in the 
University of Manchester, Moseley Research Student 
of the Royal Society (1921-23), reader and Carnegie 
Teaching Fellow in the University of Edinburgh 
(1923-26) and since October 1926 professor of physics 
at University College, Cardiff. He was elected a 
fellow of the Royal Society in 1929, and has published 
numerous papers on radio-activity. X-rays and 
atomic structure, and similar topics in the Proceedings 
of the Royal Society and the Philosophical Magazine. 

In recent years various heavy metals either as 
salts or in colloidal solution have been recommended 
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for therapeutic purposes especially in the treatment 
of tuberculosis and of cancer. The rationale of this 
treatment is the assumption that the pathological cells 
or tissues have a special affinity for a certain heavy 
metal, which thus exercises a direct toxic action on 
the abnormal cells in wdiicli it accumulates. Thus the 
lead treatment for cancer introduced by Blair Bell 
was based on the assumption that cancer cells have a 
special affinity for lead. It is therefore of importance 
to have accurate data concerning the distribution of 
various heavy metals after injection into an animal. 
This problem is dealt with in a recent paper by G. 
Hevesy and O. H. Wagner in which mice bearing a 
transplanted tumour received injections of small 
amounts of thorium, of lead, and of bismuth (A rc/i.. 
/. exp. Pathologica und PhaTmalcologie, Yol. 149, p. 336 ; 
1930). 

By the ingenious device of injecting a heavy metal 
together with its radioactive isotope and making 
electroscopic measurements with the ash of the various' 
tissues. Prof. Hevesy and Mr. Wagner have overcome 
the difficulty of determining accurately the extremely 
minute quantities of the various metals which may be 
present in the tissues. The method is of an astonish- 
ing delicacy since the amounts of tissue analysed were 
almost always less than 1 gm. and the amount of 
metal found is given in units of 1/1000 of a milligram 
to the fourth decimal point. The analyses show that 
neither thorium nor lead accumulates in the tumour 
cells. If, therefore, lead has any therapeutic effect in 
cancer it must be an indirect one. Bismuth, on the 
other hand, shows a striking selective accumulation 
in tumour cells. These may contain from five to 
fifty times as much bismuth as the surrounding 
normal tissues. This confirms the observations of 
H. Kahn (Klin. Wchnschr., vol. 6, p. 2335; 1927), 
who has used bismuth preparations in the treatment 
of cancer with, as he claims, encouraging results. 

Less than four years ago, the Japanese Earthquake 
Investigation Committee, after more than thirty years 
of useful work, was transformed into the Earthquake 
Research Institute, the sole object of which is the 
promotion of scientific inquiries (Xatiiee, voL 119, 
p. 576). The first volume of the Bulletin of the new 
Institute was published in 1 926, and in each succeeding 
year two volumes have appeared, the last part of the 
seventh volume having lately reached us. Some idea 
of the value of the new journal may be gathered from 
the fact that the seven volumes contain 106 papers, 
1704 pages, and 198 plates. In the first volume, all 
the papers were written in Japanese, but were pro- 
vided with summaries in English or French. Smce 
then, fortunately for European readers, the number 
of papers in their languages has greatly increased, 
until in 1929 two out of every three papers were 
printed in English, French, or German. A welcome 
and very remarkable feature is the extraordinary 
increase in the number of authors. U|) to 1923, 
the year of the great earthquake, 96 per cent of 
the papers in the Bulletin of the Earthquake In- 
vestigation Committee appeared undei* the name of 
Prof. Omori. In ■ the new Bulletin there are papers 
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by 41 authors, twelve of whom are fre€j_uent contribu- 
tors. While many writers continue to deal with the 
Kwanto earthquake of 1923 and the Tango earth- 
quake of 1927, almost the whole field of seismology 
is covered. Among the more im|)ortant contributions 
may be mentioned the mathematical investigations 
on wave-motion by K. Sezawa, the time-curves of 
various earthquakes by T. Matuzawa, the studies on 
the after-shocks of the Tango earthquake by N. Nasu, 
and the observations on the tilting of the ground 
before earthquakes by M. Ishimoto. 

The Second International Conference of Benzole 
Producers met in London on May 30 and 31. Dele- 
gates were present from Belgium, Czechoslovakia, 
France, Germany, Great Britain, Holland, Italy, 
Poland, and Spain, and they w^ere received by the 
president, Sir David Milne-Watson, president of the 
National Benzole Association. The Conference wms 
opened by a speech of welcome by M. H. Laurain, 
president of the International Conference of Benzole 
Producers. Sir David Milne-Watson in his address 
outlined the remarkable progress which has been 
made in the production of benzole during recent years, 
principally in Great Britain and Germany. Five 
papers were read at the Conference dealing with motor 
fuels for high compression engines, resin formation in 
motor spirits, estimation of gum in motor benzoles, 
the European benzole market position, and sales organi- 
sation, respectively^. These were followed by a kine- 
matograph film showing what has been done to ex- 
ploit British-produced benzole in Great Britain. The 
Conference concluded with a visit to the distribution 
depots, research stations, and various transport work- 
shops of the National Benzole Company, Limited. 

Mb. C. C. Patebsojst, director of the Research 
Laboratories of the General Electric Company, Ltd., 
Wembley, has been nominated for election as president 
of the Institution of Electrical Engineers in succession 
to Sir Thomas Purves, whose term of office ends on 
Sept. 30 next. 

At a recent session of the Council of the League of 
Nations, the Health Committee of the League was 
reconstituted for a further three years. Sir George 
Buchanan, senior medical officer, Ministry of Health, 
has been reappointed a member, and Dame Janet 
M. Campbell, also of the Ministry of Health, is a new 
member. 

We are informed that the Secretary of State for 
Scotland has appointed Sir William E. Whyte to be 
chairman of the Scottish Advisory Committee on 
Rivers Pollution Prevention in succession to the late 
Sir John R. Findlay, Bart., of Abeiiour. Sir William 
has been a member of the Advisory Committee since 
its inception. The Secretary of State has also ap- 
pointed Mr. David N. MacKay, of Messrs. MacKay, 
Paterson, and Chalk, solicitors, Glasgow, to fill the 
vacancy on the Committee caused by the death of 
Sir John Findlay. 

The Council of the Institution of Civil Engineers 
has recently made the following awards in respect of 
papers read and discussed at the ordinary meetings 
during the session 1929-30 : Telford Gold Medals to 
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Messrs. David Anderson (London) and B. B. Haskew 
(Weston-super-Mare) ; a Watt Gold Medal to Mr. 
A. E. L. Chorlton (London) ; Telford Premiums to 
Mr. W. T. Everall (Lahore); Prof. E. G. Coker 
(London); Messrs. G. L. Groves (Croydon) ; R. C. 
Bristow (Cochin); E. T. Ward (Siilina, Roumaiiia) ; 
Gerald Lacey (Bombay) ; R. W. S. Thompson (Shef- 
field) ; and R. F. Hindmarsh (Newcastle -oii-Tyne). 

The second Daniel Guggenheim gold medal for 
notable achievements in aeronautics has been awarded 
to Dr. Ludwig Prandtl, of the University of Gottingen, 
“ for pioneer and creative work in the tlieoiy of 
aerodynamics The first award of the Guggenheim 
Medal was made to Orville Wright a year ago, and 
the medal was presented to him in Washington on 
April 8 in connexion with the celebration of the 
fiftieth anniversary of the American Society of 
Mechanical Engineers. The medal is awarded by a 
corporation consisting of representatives of the 
American Society of Mechanical Engineers and the 
Society of Automotive Engineers, with five repre- 
sentatives of foreign engineering bodies, one each in 
England, France, Germany, Italy, and J apan. 

A CLEABANCE list (No. 177) of books on entomology, 
geology, mineralogy, and general zoology, including 
mammalia, invertebrates, and ornithology, has Just 
been issued by Messrs. Dulau and Co., Ltd., 32 Old 
Bond Street, W.l. Nearly 700 items are listed. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — Two 
veterinary surgeons under the South West Africa 
Administration — The Secretary, Office of the High 
Commissioner for the Union of South Africa, Trafalgar 
Square, W.C.2 (June 11). A teacher of mining and 
allied subjects at the Doncaster Technical College — 
The Secretary, Education Offices, Doncaster (June 
14). An agricultural economist in the Department 
of Agriculture, Kenya — The Private Secretary 
(Appointments), Colonial Office, 2 Richmond Ter- 
race, Whitehall, S.W.l (June 16). A junior officer 
in the wood technology section of the Forest Pro- 
ducts Research Laboratory, Princes Risborougli — 
The Secretary, Department of Scientific and In- 
dustrial Research, 16 Old Queen Street, S.W.l (June 
16). A lecturer in the Department of Mechanical 
Engineering of the Borough Polytechnic — The Prin- 
cipal, Borough Polytechnic, S.E.l (June 16 ). An 
assistant organiser for dairy husbandry under the 
Wilts County Council — The Clerk of the County 
Council, County Offices, Trowbridge (June 18 ). A 
physicist in the Forest Products Research Labora- 
tory, Princes Risborough — The Secretary, Depart- 
ment of Scientific and Industrial Research, 16 
Old Queen Street, S.W.l (June 19). A part-time 
lecturer in philosophy and logic at Birkbeck Col- 
lege— The Secretary, Birkbeck College, Fetter 
Lane, E.C.4 (June 20). A full-time teacher of 
science— principally chemistry and botany — at the 
Shrewsbury Technical College — The Clerk to the 
Committee of Management of the College, Guildhall, 
Shrewsbury (June 21). An advisoiy officer in glass- 
house work and market gardening under tlxe Kent 
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Ediifutioii ( Vjfurriit.tee — The Agricultural Organiser, 
.Maiflstoiie (June 21). An assistant for 
bulb rcscarr-h at tlie Agriciiltiiral Institute and Ex- 
perimental Station, Kirton, Lines. — The Principal, 
Aitriculmr'al l?istitiite, Kirton, near Boston, Lines. 
(Juno 21 ). An instructor in building for the Govern- 
ment Technical Schools, Uganda — C.A. (T), The 
Secretary, Board of Education, Whitehall, S.W.l ; 
S(-ortish candidates, (C.A.), The Secretary, Scottish 
Hrlucation De|)artinent, Whitehall, S.W.l (June 23). 
A pathologist to the Cancer Hhspital — The Secretary, 
Cancer ilospitai, Fulham Koad, S.W.3 (June 23). 
An assistant in the botany and pharmacy department 
uf the Dundee Technical College — -The Secretary, 
Technical College, Bell Street, Dundee (June 23). 
An engineering workshop instructor at the Technical 
College. Port Elizabetli — G. H. Penney and Co., 23 
Lime Street, lT(h3 (June 24). A full-time secretary 
<)i the Univfu'sities Bureau of the British Empire— 
Tlie Secretary, Universities Bureau, oO Russell 
Square, W.C.l (June 25). Two senior timber 
assistants in the Forest Utilisation Circle, Burma — 
The Secretary to the High Commissioner for India, 
General Deportment, India House, Aldwych, W.C.2 
(June 30). Two assistants on the higher technical 
staff of tlie Science Museum, one in the industrial 
engineering and manufactures department and one 


in the mechanical engineering, land transport and 
construction department — The Director and Secre- 
tary, Science Museum, South Kensington, S.W.7 
(July 4). Probationary assistant engineers in the 
engineering department of the Post Office — The 
Secretary, Chdl Service Commission, Burlington 
Gardens, W.l (July 10). A lecturer in charge of 
the Department of Zoology of the Natal Univer- 
sity College — The Registrar, Natal University Col- 
lege, Pietermaritzburg, South Africa (Sept. 24). A 
lecturer in mathematics in the University of 
Reading — The Registrar, University, Reading. A 
teacher of electrical engineering at the Watford 
Technical School — The Principal, Technical School, 
Watford. A secretary of the Institution of Engineers 
and Shipbuilders in Scotland — The Institution of 
Engineers and Shipbuilders in Scotland, 39 Elmbank 
Crescent, Glasgow, C.2, A chief engineer for the 
Manchester Steam Users’ Association— -The President 
of the Manchester Steam Users’ Association, 20 Quay 
Street, Manchester. A chemical laboratory assistant 
in the Experimental Department of the Fine Cotton 
Spinners’ and Doublers’ Association, Ltd.- — The Chief 
of the Department, Rock Bank, Bollington, nr. 
Macclesfield. A woman lecturer in botany and 
chemistry at the Studley Agricultural College — The 
Principal, Studley x4gricultural College, W arwickshire 


Our Astronomical Column. 


^ Comets.— Comet 1930d (Scliwassmann-Wachinann), 

discovered at Bergedorf on May 2, is interesting for 
the near approach that it makes to the earth early this 
month. It is evidently a periodic comet, and Prof. 
Yamamoto asks that a lookout should be kept for 
possible meteors from it. He gives June 9 for the 
middle of the show'fu’, and x Hereiilis as the radiant 
point. No accurate orbit is yet to hand, but the 
following by Dr. A. C. D. Crommelin, from observa- 
tions on Ma}^ 2, 12, 22, suffices to give some idea of it : 

T 1930 June 14-0o0 U.T. 
w 192° 4' 7" ] 

a 76 59 19 - 1930-0 

/ 17 36 32 j 

<p 43 47 17 

log a 0-51661 
iogg 0-00517 
Period 5-9555 y. 

The elements do not appear to resemble those of any 
comet previously observed. 

Another comet, 1930 e, was discovered by Mr. 
Forbes at Cape Town on the morning of May 31 ; it 
was of the ninth magnitude ; its position was R.A. 
23^ 45“, South Deck 33° 38' ,* daily motion 4' we.st, 
24' north. It is too far south to be observed in England. 
It is Mr. Forbes’ third discovery ; in November 1928 
he found a comet that had already been observed in 
1818 and 1873, and in 1929 he found a periodic comet 
not previously observed. 

The Large Fireball of May i6. — A considerable 
number of observations have been received of this 
object, but they are nearly all by casual spectators of 
such phenomena and therefore imperfect and in some 
cases erroneous. There is no doubt, however, as to 
the splendour of the object, though it appeared in the 
evening twilight when very few stars were perceptible. 
Descriptions have come from Lancashire, Yorkshire, 
and other counties, and many interesting notes have 
been sent from South Wales. The fireball had a long 
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flight from east to west over the central region of 
England onwards to the Irish Sea, and it apparently 
vanished wdien it reached the Irish coast. Pursuing 
a course of more than 200 miles, its height declined 
from 65 miles to 43 miles at a velocity of about 25 
miles per second. Several observers thought it was 
comparable in size with the moon, but this would 
make the object about a mile in diameter, whereas if 
the effects of glare and flame are eliminated, the actual 
size would be probably about 1 or 2 feet. The radiant 
point was in Scorpio or Ophiuchus, and it is quite 
remarkable that this region supplies many fireballs at 
various periods of the year and particularly in the 
spring months of May and Jime. The great meteor 
of Dec. 3, 1929, apparently emanated from the same 
region of sky, but the data were not absolutely 
trustworthy. 

The Oldest Known Star Catalogue. — Most text- books 
state that Hipparchus was the first to draw up a cata- 
logue of stars, but it appears that in this, as in many 
other respects, the East anticipated the West. The 
Memoirs of the College of Science of Kyoto University, 
vol. 13, No. 1, contain a paper by Joe Meta on the 
Chinese catalogue of Sliih Slien, which he dates at 
aboiit 360 B.C., or two centuries before Hipparchus. 
It is in 120 volumes, which contain a large admixtm’e 
of astrology ; this appears to have been one of the 
main motives of early celestial observations ; but it 
had the good effect of causing careful records of pheno- 
mena to be preserved. The zodiac is divided into the 
28 lunar mansions, 62 northern asterisms, and 38 
southern ones. The identification of the stars gave 
much trouble, which was increased by numerous 
copyists’ errors in the MSS. The paper ciescribes the 
method of dating the catalogue, wliich was mainly 
done from the recorded declinations of the stars, and 
closes with the list of asterisms, which gives the Chinese 
names and their meanings, also the extent of each. 
The measures are in Chinese degrees, of which there 
are 365J to the circimiference. 
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Research Items. 


Atmospheric Pollution. — The Report recently pub- 
lished for the year ending March 1928 of the Atmo- 
spheric Pollution Research Committee of the Depart- 
ment of Scientific and Industrial Research is a quarto 
pamphlet of 68 pages, 40 of which are occupied by tables. 
The majority of the records are obtained by means of a 
glazed earthenware or glass f unnel on the sides of which 
solid particles from the air deposit themselves and 
are washed by rain into a bottle placed below. Each 
month the contents of the bottle are analysed and the 
tons of deposit per square mile calculated. Rochdale 
has 13 of these gauges, London 11, and Grlasgow^ 9. 
At Rochdale one gauge is placed at the centre of the 
town and the others within a mile of the centre. The 
average deposit per month is 33 tons per square mile, 
of which 15 tons are soluble. London has one station 
at which the deposit is about as heavy as that at the 
■worst of the Rochdale stations, but stations at Kew 
and Victoria Park reduce its average to about 70 
per cent of the Rochdale average. Glasgow has no 
station at which the deposit reaches 7 0 per cent of the 
worst London and Rochdale stations and its average 
is about 7 2 per cent of the Rochdale average. Rotham- 
sted, Southport, and Kingston-upon-Thames get about 
a third of the average Rochdale deposit. 

Chinese Mammals. — Since no attempt has yet been 
made to compile a list of all the mammals found in 
China, N. Gist Gee has made a praiseworthy and useful 
effort to gather together, without detailed specific 
revision, the records which so far have been made 
{Peking Soc. Nat. Hist, Bull., vol. 4, p. 49, 1930). In 
the circumstances, the list cannot be regarded as 
perfect, but its value is obvious as a groundwork upon 
which future investigations of the mammalian fauna 
can be based. The list, which includes sub-species, 
gives one or two references to literature in each case 
and states the provenance. It covers 42 pages and 
comprises round about 700 species and sub-species. 

External Parasites of British Birds. — A short but 
useful paper by R. S. Bagnall and W. Hall, written in 
1912 and only now published (apparently without 
further editing) gives a list of mailophaga identified 
from some British birds ( Vasctduni, May 1930). 
Fifteen species of birds are dealt with here and the 
need for the examination of their lice is ap)parent in 
the nineteen species which are recorded for the first 
time as British, while species from the fulmar petrel 
and the little auk are new to the fauna of Europe. 
It is a remarkable and significant fact that the lice 
from these two British birds belong to species which 
have hitherto been found only on related species on 
the Californian coast. j 

Researches on Earthworms. — Pheretima is a genus 
of earthworms much used for experimental study in 
Japan. In the Science Reports of the Toholcu Imperial 
University (Fourth Series (Biology) Sendai, J apan, 
vol. 4, No. 4, December 1929) there are two papers 
on this subject, the first by Hideomi Tuge, “ On 
the Number of Ganglion Cells in the Suprapharyngeal 
Ganglion and in the XXX Ventral Ganglion of the 
earthworm Pheretima megascoUdioides (Goto and 
Hatai) ” ; the second by Teruhei Hino, on “Carbon 
Dioxide Production in relation to the Growth of 
Body of earthworm Pheretima communissima Goto 
et Hatai ”, Pheretima megascoUdioides measures 
IJ feet when fully extended and is well adapted for 
experimental study. It was found that the number of 
ganglion cells in segment XXX was considerably larger 
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than in the corresponding segment of smaller species 
previously used. In the suprapharyngeal ganglion 
one pair of nerves is associated with more than twdce 
as many cells than the pair of nerves in the ventral 
ganglion. Mr. Teruhei Hino, who reared his worms 
from eggs, states that the gaseous metabolism in 
Pheretima communissima bears a direct relation to 
the body surface, and the carbon dioxide production 
per sq. cm. per hour is constant during the greater 
part of the growing period. When the sexual organs 
begin to develop the rate rapidly increases, to fall 
again after the breeding period. 

Myriopoda of the Swiss National Park. — Dr. W. 
Bigler in an elaborate memoir has described the 
Myriopoda Diplopoda in the region of the Swiss 
National Park (“Die Diplopodanfaima des Schwei- 
zerischen Nationaiparks Ergebnisse der wissen- 
schaftlichen Untersuchung des schweizer. National- 
parks, herausgegeben von der Kommissionen der S. 
N. G. zur wissenschaftliche Erforschung des National- 
parkes, December 1928 (1929)). This is specially a 
study in distribution, and in the region, which embraces 
various habitats including much high land, we find a 
large number of Myriopods belonging to the groups 
recorded. Besides the actual National Park reserva- 
tions, neighbouring localities were also studied for 
comparison. Each genus and species is carefully 
described with details which affect their systematic 
position, especially the auxiliary copulatory apparatus 
of the male, which is of considerable importance in 
classification. Many species are found so far up as 
2800 metres, those from the greatest heights belonging 
to the Julidse and Ascospermophora. Between 1300 
metres and 2800 metres the maximum occurs at about 
2100 metres, the woodland limit being at 2200 metres. 
The largest numbers belong to the Glomeridse, wdiich 
range from 1450 metres to 2700 metres, and the Julidse 
(having the widest range), from 1300 metres to 2800 
metres. The work is of much interest and greatly 
extends our Imowledge of distribution and habitat of 
the Diplopoda. 

Australian Fisheries. — A map of the fisheries of 
Australia, prepared by the Development and Migra- 
tion Commission for the information of the members 
of the Australian Fisheries Conference, has recently 
been issued by the Australian Government. Several 
attempts have been made to discover suitable trawling 
grounds around the coast especially in the south, and 
the positions of these explorations have been indicated 
by coloured signs. The most important work of the 
kind was that done by the Federal Investigation Ship 
Endeavour between 1909 and 1913, but it was not 
continued after the unfortunate loss of that ship. A 
series of notes is printed on the map containing in- 
formation on the present position of the fishing indus- 
try in Australia, and these notes, used in conjunction 
wnth the map itself, give a clear indication of what has 
already been done and of the developments which are 
immediately called for. The map, which in addition 
to fishery information, gives isotherms showing air 
temperatures over the land, as well as sea tempera- 
tures, has been well reproduced by the Hydrographic 
Branch of the Navy Office at Melbourne. 

Standardisation of a Plate Method of Counting Soil 
Actinomyces. — The study of the Actinomyces group 
of micro-organisms is as yet in its infancy, but enough 
is already known to indicate that these fungi play a 
very significant rdle in Nature — either as injurious 
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parasites to animals and plants, or as beneficial 
sapropliyt.es -whieli lielp to break down complex 
organic* matter to li!iro.iis in the soil. It is in the latter 
roic? that a special interest now attaches to them. 
One of the greatest difficulties in estimating the 
acti\ities of tlie Actinomyces in the soil has been 
that of comiting tlieir niiiiibers, since no two of the 
ciilture media in general use yield results which are 
at ail eoinparable. I^Iessrs. M. Ganesha Rao and 
1”. Subralinianyaii {Jour, Ind. Inst. Sci., vol. 12A, 
part IS, pp. 253-273) have done mycolog^^ a great 
sea‘vicc3 in compaiing the variable counts obtained 
by the u.se of a considerable number of standard 
media, and in evolving a new synthetic media which 
gives rnaxirnurn and consistent results. This is the 
t\'pe of p?*ohlem wliich by reason of its laborious and 
unimaginative character is usually avoided by research 
workers. Its results, thoiigh sim 23 le, are often of more 
fundamental serv ice to science than those of more 
sper^taeular prol^lerns, and we congratulate the authors 
on having carried the present one to a successful 
conclusion. 

Cotton Yield and the Flowering Curve. — Mr. N. W. 
Barritt lias an interesting discussion of the possible 
correlation betv'eon the production of flowers by the 
cotton phint and its subsequent production of cotton 
in the Empim Cotton Growing lieview, vol. 7, Ax)ril 
1 930. H e points o ut that Egyptian workers on cotton 
have a general impression that the ideal plant should 
have a steep and narrow flowering curve, so as to 
ensure an early crop capable of being picked almost 
in on© operation. “ This belief appears to be based 
chiefly on the fear of the pink boll worm, notwith- 
standing the fact that Williams in 1926 show^ed con- 
clusively that the increase in the boll worm al'ways 
kept pace with the growth of the crop.” Barritt 
examines some yields given by C. H. Brown for two 
new strains of cotton grown side by side in four 
different localities in Upper Egypt. Both strains 
give identical flowering cui'ves which are very different 
in the different localities, and in both strains the 
broad flat flowering curve is definitely superior to 
the short steep curve. Barritt suggests very reason- 
ably that this is because, with the steep flowering 
curve, most flowers open on the same day, and if 
these boils afterwards ripen, such bolls are compet- 
ing more intensely for the available carbohydrates, 
wnth, as a result, some starvation of the developing 
lint. 

Cultivation of the Castor Oil Plant. — Castor oil, with 
its capacity for remaining liquid at low temperatures 
whilst it retains its high viscosity at high temperatures, 
lias proved of great value as a lubricant in internal 
combustion engines, and especially in aeroplane 
engines. It is also used in the dye industry, in the 
manufacture of Turkey red, whilst the pure cold- 
drawn oil, which is free from the poisonous ricin 
contained in the seeds, is of coui'se employed in 
medicine as a purgative. Its usefulness as a lubricant, 
particularly, points to an extension of its employment, 
and though the plant is scheduled in parts of New 
South Wales and Queensland as a ‘noxious weed’, 
there is probably good reason, in many tropical and 
sub-troiiical regions, to consider carefully the possi- 
bilities of Bicinus emmnunis as a crop. The plant is 
singularly variable in cultivation, yielding profusely 
in some places, wdiilst in apparently similar situations 
nearby, it may be very disappomting. The suit- 
ability of the plant for unused pieces of land, on the 
borders of cultivation, in refuse heaps and other waste 
Si 3 ots, together with the ease with which the seed can 
be collected., make it almost an ideal crop for the 
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small cultivator, or as a catch crop in permanent 
cultivation, provided that local conditions provide a 
good market for comparatively small quantities^ of 
seed. The habit of growth and method of cultivation 
of the plant, together with methods of oil extraction, 
etc., are dealt with fully in an article in the Bulletin 
of the Im/perial Instituie, vol. 28, No. 1, 1930. At 
present, India is the chief source of the world’s com- 
mercial supply of castor oil, but instead of the primi- 
tive method of expressing the oil used in India, the 
seeds are tending more and more to be exported, 
especially to England and America. Brazil is also 
exporting both castor seed and oil. 

Japanese Tectonics. — In the Jap. Jour. Geol. and 
Geog. Trans., 7 , No. 1, 1929, vS.A^ehara publishes the 
results of nine years’ study of the geology and tectonics 
of Shikoku together with a beautifully printed geo- 
logical map of the island and a map of the Japanese 
Islands illustrating tectonic movements during the 
Cainozoic. The dominant fracture belt is the ‘ Median 
tectonic line ’ which came into existence in south- 
west Japan about the close of the Triassic. All the 
pre-Tertiary rocks have been affected by movements 
exerted from the north (Lower Triassic and post- 
Jurassic). The north -east-south -west trend lines of 
the Cainozoic are referred to the ‘ peri-Setouchi ’ 
movement. The trend lines of Kyushu and the 
Riu-kiu festoon are similarly referred to the ‘ peri- 
Tunghai ’ movement. The two arcs cross in the 
extreme south-west of Japan and in the straits between 
Kyushu and Korea. To the west and north the trend 
lines are very different. In addition to the volcanic 
line of the Bonin Islands, there are the mountain 
ranges of Abukuma, and Kitakami (in the north of 
the main island) and of Hidaka (in Hokkaido), Ail 
these extend north -north-west to south-south-east. 
The horizontal pressure responsible for the movements 
is regarded as having come from the east, that is, from 
the Pacific, and is referred to the ‘ peri-Tuscarora ^ 
movement. 

Investigation of Electrolytic Dissociation by the 
Raman Effect. — A paper by Dr. I. R. Rao in the May 
number of the Proceedings of the Royal Society gives 
I further details of his work on the Raman spectra of 
nitric acid. A modified form of Prof. R. W. Wood’s 
apparatus was employed, and both the origin of the 
ten sets of Raman lines established, and the relative 
intensities of a number of the satellites measured by 
means of a mierophotometer, to obtain quantitative 
information about the numbers of NO 3 ions and 
undissociated HNOg molecules responsible for the 
scattering. The change in the degree of dissociation 
with progressive dilution could then be followed on 
the assumption that the intensity of the scattered 
light at 4667 A. was proportional to the number of 
free ions j^resent. Extension of this work should 
permit of a decision between the alternative theories 
of complete dissociation at all dilutions and progressive 
dissociation with increasing dilution, at least in the 
ease of this particular strong electrolyte. 

Liberation of Electrons by Positive Ions. — xA form 
of apparatus for investigating the liberation of 
electrons from metal surfaces by positive ions is 
described by M. L. E. Oliphant in the May number of 
the Proceedings of the Poyed Society. The problem 
is complicated by the fact that the most convenient 
source of ions, an electric arc in gas at rather low 
pressure, must be in direct connexion with the 
chamber in which the ions are made use of, and the 
latter must be kept at very low pressure, so that 
differential pumping must be employed. In Dr. 
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Olipiiaiit’s work the ions were di‘awn from a helium 
arc through a positive ion sheath on to an auxiliary 
electrode, which collected most of them, but allowed 
■a few to pass through a small hole to a second chamber. 
There they wore sorted out from metastable atoms, 
given the desired speed, and allo-wed to impinge on a 
target. The electrons set free from, the latter were 
analysed by a retarding field, or magnetically, the 
system of electrodes used in the second method being 
particularly ingenious and delicately mounted. Dr. 
Oliphant has obtained a considerable volume of 
valuable data, and has been able to show’', in a second 
communication in conjunction with Mr. P. B. Moon, 
that all essential features of his results agree well with 
current ideas of the electrical structure of metallic 
surfaces. 

Electrometric Hydrogen Ion Measurements. — Meas- 
urements of the hydrogen ion concentration of solu- 
tions are being recognised as of increasing importance 
not only in many fields of research but also in nearly 
every industry. To those who have not yet installed 
an electrometric apparatus for this purpose the Cam- 
bridge Instrument Company’s new list (No. 108) of 
instruments will be welcome as a guide to the selection 
of a suitable equipment. The general designs are 
along well-tried lines and the following comments 
refer only to the more novel features. The potentio- 
meter recommended for the highest accuracy has a 
selector switch so that measurements on three different 
solutions can be carried out in rapid succession. For 
more general and industrial work there are two self- 
contained portable potentiometers embodying Uni- 
iDivot galvanometers with standardisation from either 
the galvanometer itself or, in Mr. S. W. Cole’s pattern, 
from a Weston standard cell built into the instrument. 
The second pattern may be used with either a dry 
battery or an accumulator and has additional scales 
giving temperature corrections and direct readings of 
yjH values. Dr. P. T. Kerridge’s glass electrode outfit 
wdth a Lindernami electrometer has advantages where 
only small amounts of solution are available or where 
the hydrogen and quinhydrone electrodes are disturbed 
by oxidation or reduction. A recording potentiometer 
in conjunction with double quinhydrone electrodes is 
used to record pH values automatically and to give 
audible w^arnings when critical values are reached. 
The list includes a brief discussion and bibliography 
of typical industrial and research applications. 

Formation of Iron Pentacarbonyl. — By the examina- 
tion of the contents of a steel cylinder containing 
compressed coal gas which has been standing since 
1899, Friend and Vallance found that considerable 
amounts of iron pentacarbonyl, Fe(CO)5, had been 
produced. The pressm'e of the gas was probably 
betw-een 50 atm. and 80 atm. The observations are 
recorded in the April number of the Journal of the 
Chemical Society ; other recent researches noticed in 
Nature also show that small quantities of iron 
carbonjd may be formed from carbon monoxide imder 
pressure in steel cylinders during a period of a few 
weeks. , 

Chlorides of Sulphur.— Attention has been directed 
in previous notes to the investigations of Lowry and 
his collaborators on the chlorides of sulphur, the 
compomids SgCla, SClg, SCI4, and S3CI4 having been 
described. The " researches have been extended by 
Lowry and Jessop, in the April number of the Journal 
of the Chemical Society, in which measurements of the 
dielectric constants of sulphur chloride mixtures over 
a range of composition from monochloride to chlorine 
and from room temperature down to the freezing- 
points are described. The isothermals for the liquids 
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confirm the existe,rice of sulphur dichloride but do 
not show any inflection correspond in.g with the 
tetrachloride, even at -50°. The dielectric constants 
of the solids, however, show a pronounced ma^ximiim 
at the' composition , of the tetrachloride, indicating, 
in agreement wit,h previous woi*k, that this com- 
pound exists in the solid state. 

Structure of Strychnine and Brucine. — In the 
Bakerian Lecture delivered before the Royal Society 
on May 29, Prof. Robert Robinson, Waynfl,ete pro- 
fessor of chemistry in the University of Oxford,’ dis- 
cussed the experimental evidence wLich is available 
for the development of structural formiike for the 
highly complex molecules of the alkaloids strychnine 
and its dimethoxy derivative, brucine. From a study 
I of the products of electrolytic and catalytic reduction, 
i of nitration and oxidation, and so on, it has been 
possible to draw numerous conclusions which go far 
to establish the orientation of the various groupings 
in the two molecules. Thus strychnine, which 
possesses the molecular formula C24H22O2N2, appears 
to be a polycyclic compound, which contains (a) an 
ethylene linkage, (6) an etheric oxygen atom, wLich 
is almost certainly a member of a lieteroeyclic ring, 
(c) a tertiary basic nitrogen atom, (d) a cyclic amide 
group >N*C0-CH2 — , in v/hich the nitrogen atom 
forms part of another heterocyclic ring, and (e) a 
benzenoid ring, to which this second nitrogen atom is 
directly attached. It is this aromatic nucleus which 
carries the two methoxyi groups in the molecule of 
brucine. A structural formula expressing the ascer- 
tained facts with a high degree of probability is given 
in Prof. Robinson’s paper. 

Inductive Interference in Telephone Circuits.— -The 
troubles that arise owing to the inductive interference 
of power transmission lines with telephone circuits 
were discussed by Colonel Sir T. F. Purves, the 
engineer to the Post Office, in an interesting speech 
at Sheffield on Feb. 19 to the local section of the 
Institution of Electrical Engineers. He mentioned 
that the Comit© Consultatif International des Com- 
munications TeMphoniques 4 Grande Distance (C.C.I.) 
has for some time been studying how to protect 
communication circuits both from inductive inter- 
ference and from electrolytic action due to neigh- 
bouring power lines. The C.C.I. has issued a set of 
guiding rules to minimise inductive interference and 
to fix limits for the maximum disturbance permissible. 
There were, however, several outstanding problems 
which were being investigated by another inter- 
national body, the Commission Mixte Internationale 
(C.M.I.). The most important problem at the present 
time is the dangerous inductive effects which occur 
in communication circuits when a fault arises on a 
high tension transmission line. ‘ Acoustic shock ’ is 
generally caused when a voltage sufficiently high to 
operate the lightning protectors (about 350 volts) is 
induced in the two wires of the telephone circuit. 
The lightning protectors which are on each side of the 
circuit do not act simultaneously. The charge conse- 
quently passes through the operator’s set and the 
diaphragm of the telephone receiver is brought into 
violent contact with the pole pieces. The ear of the 
listener can be permanently damaged in this way. 
Even if it is not, frequent distimbanc© of this kind 
affects the nerves of listeners. In the case of operators, 
the loss of morale is often so serious that continued 
work becomes impossible. Sir Thomas Purves stated 
that in Germany and America the trouble due to this 
cause is very serious. The British Post Office has 
adopted 300 volts as the maximum permissible in- 
duced longitudinal voltage possible in a circuit, but 
it is very difficult to predict by computation. 



874 


NATURE 


[June 7, 1930 


dixr*iissit*!i on 

Pfi\'sioii! kSucio-ty a..n«l lield on May 23, at the 
1 inprihii ( of 8eienee and Technoiogy, admirably 
illn.-tratc's tijo Ihesis that with advancing knowledge 
r>ur {‘oiicoprs ca' a particular region of l^ature, even 
though tliov may st'rve to (*orrelate a wider range of 
ihicnoiHcna, bcconit^ less clear cut and more dilfuse 
and dihicult to follow. 

Wiam Sir Alfred Kwiug formulated his magnetic 
our knowlcMlgj* (in great measure due to his 
own happily conceived (experiments) was confined 
mainly t< » th<^ proper! ios of the ferro- magnetic elements, 
and tliat knowledgf* could be subsumed under certain 
rolativt'l^' simple concepts. Sir Alfred, in his opening 
addi’oss, reminded us that his own model, though not 
to he i-errarded as anyt hing more than a piece of sym- 
Ijoiism, could still assist in clearing our views con- 
cernimr certain uuro -magnetic jiroperties. He illus- 
trated this position by instancing a criticism of the 
mod(d 7imdc by Swinburne, wdio pointed out that its 
hehavii'air indicated thc" unlikely condition of a zero 
hysteresis loss in a re\'oiving field strong enough to 
produce satumtion. Though the fact has almost 
escaped notice, exjjeriments by Baily on the hysteresis 
loss in a revolving field have shown that the loss 
increases witli increasing field strength to a maximum 
and then does fall almost to zero when the field is 
strong enough to produce saturation. 

About the beginning of this century, Curie’s investi- 
gations, developing the fundamental observations of 
Ifaraday, had resulted in the well-known generalisa- 
tions that the mass-susce])tibility of a diamagnetic was 
independent of the temperature, and of a para- 
magnetic varied inversely as the absolute temperature. 
The concept of the magneton "was shadowed forth so 
far back as the eighteen-seventies by Weber, in a 
model identical with that of simple electron theory, 
save that the roles of the electricities are revei'sed. 
Weiss gave the name to a fuiKiamental unit of mag- 
netic moment obtained fi*om a study of the mass- 
susceptibility per gram-atom, and a knowledge of 
Avogadro’s number, the number of atoms in the 
gram-atom. Such atomic magnetic moments were 
always found to be integral multiples of a fundamental 
quantity, the Weiss magneton, 18-54 x 

It is easy to calculate, by the classical laws, the 
magnetic moment of the magnet competent to produce 
the field due to an electron revolving in a circular 
orbit about a central nucleus. Writing down the 
angulai' momentum of the circulating electron, taking 
the ratio of the magnetic moment to the angular 
momentum, and in terms of the quantum theory 
assuming the angular momentum to be an integral 
multiple of /?/27r, we easily find in the simplest ease 
that the magnetic moment of the Bohr magneton is 
liel4:Trm, which, by substitution of known values, gives 
the magnetic moment of the Bohr magneton as almost 
exactly five times that of the Weiss magneton. The 
properties of a ‘ ring ’ electron, in w^hich the iwolving 
charge, instead of being concentrated at a point, is 
uniformly distributed over a thin anchor ring, have 
from time to time been discussed, and it is interesting 
to note that some of Sehrodinger’s recent results are 
strictly analogous to those obtained for this ring type 
of magneton. 

Langevin’s classical paper of 1905 gave a basis for 
Curie’s experimental generalisations concerning the 
behaviour with temperature of dia- and paramagnetic 
bodies. Again an appeal is made to classical methods. 
The electron orbit behaves as a magnet and possesses 
a magnetic moment. It is possible that, for a given 
molecule, these orbital moments give no resultant | 
magnetic moment. The application of a field which ' 
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rises from zero to some final value, H, will cause a 
change in the magnetic moment which can be calcu- 
lated on the assumption that an electromotive force is 
induced in the orbit, measured by the rate of change of 
the flux tiirougli it. It is not difficult to show that 
this change is negative. In a paramagnetic gas we 
have to deal with molecules which have a resultant 
magnetic moment, and, assuming an initial random 
distribution of the axes of these magnets, it may be 
shown that the application of a magnetic field results 
in the deveiopment of a magnetic moment giving a 
mass-susceptibility varying invei’sely as the absolute 
temperature. 

So far the effect of any mutual molecular interaction 
has been neglected, but if, following W^eiss, we assume 
the existence of a molecular field proportional alwa37s 
to the intensity of magnetisation, /, so that the total 
field is {H + NI), we then obtain for the mass-suscepti- 
bility the modified Curie law, which makes the 
susceptibility inversety proportional, not to T, but to 
(T - 6), But considerations of the Zeeman effect 
show that Langevin’s original treatment of para- 
magnetism requires serious modification, inasmuch as 
we feid that only certain discrete values can be assumed 
by the resolutes, in the field-direction, of the atomic, 
magnetic moments, and in order to resolve the diffi- 
culties of the situation it is necessary to endow the 
electron with an intrinsic spin and a magnetic moment. 

These elementary considerations and many more 
points of importance in modern theory are developed 
in the contributions made to the discussion by Dr. 
E. C. Stoner and by Prof. H. S. Allen. 

Prof. C. G. Darwfin discussed the polarisation of the 
electron. The quantisation of the electronic orbit 
leaves unexplained certain finer phenomena which 
are covered by giving the electron itself an intrinsic 
spin, and now with the development of wave mechanics 
comes the notion that the electron can be considered 
as a polarised wave. Prof. Daiwin considered in some 
detail the possibility of observing directty the magnetic 
moment of a free electron, as distinguished from the 
indirect verification observed by loading the electron 
with the core of a silver atom and subjecting the 
stream of atoms to the action of a non-uniform 
magnetic field as in the experiments of Geiiach and 
Stern. 

Bohr has suggested that any experiment of this 
type carried out on streams of free electrons would 
necessarily give negative results, as the electrons 
would have uncertainties of position and speed which 
would blot out any systematic effect which we might 
hope to obtain. Prof. Darwin disagrees with this 
conclusion, based as it is on the assumption that the 
behaviour of the polarised electrons is observed by 
one magnetometer, whereas a survey of tlie magnetic 
field by several magnetometers may enable us to 
overcome the uncertainty. 

Mr. W. Sucksmith discussed some difficult experi- 
ments on the measurement, for ferro- and para- 
magnetics, of the gju'omagnetie ratio — the ratio of the 
magnetic moment of the magneton to its angular 
momentum — a knowledge of which leads to an esti- 
mate of the Lande splitting factor g. For the + + + 
ion in DyaOg he finds for g the value 1-28 7 per cent, 

the theoretical value being 4/3. 

Prof. W. Peddie’s contribution dealt with tlie inter- 
relations of magnetisation and temperature in crystals 
from the point of view of kinetic theory. He siiGwed 
that a good general accomit of the phenomena can be 
given by a reduced equation of state of the second 
degree. Dr. W. L. , Webster gave an account of 
magnetostriction and change of resistance in single 
crystals of iron and nickel, showing that there are two 
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stages in the process of magnetisation which involve 
different distortions of the crystal. 

Dr. L. F, Bates described some experiments on the 
temperature -variation of the specific heat of manganese 
arsenide, which has a critical temperature in the 
neighbourhood of 45° C. The hypothesis of an in- 
ternal field, put forward by Weiss, leads to a definite 
shape for the specific heat-temperature curve, and 
Dr. Bates finds that while the general form of the 
curve is similar to that given by the Weiss theory, the 
variation of specific heat with temperature is more 
nearly proportional to dl^jclT than to dl^^ldT. 

Mr. F. C. Powell dealt with the change in size of a 
ferro -magnetic at the Curie point. A rough estimate 
of its magnitude has already been made for iron on 
Heisenberg’s theory, but the experimental values had 
been misquoted. The present paper corrects this and 
also revises the theoretical estimate in the light of 
Heisenberg’s modified theory. The numerical values 
for iron and nickel are calculated and are found to be 
of the order demanded by the theory. 

Prof. Weiss and M. Forrel gave the results of an 
experimental study of the saturation data for a number 
of ferro -cobalts and nickel-cobalts and deduced there- 
from the atomic moments of iron, nickel, and cobalt. 

The paper by Prof. W. Gerlach is an experimental 
study of the relation between certain electrical and 
ferro -magnetic properties. Nickel is the substance 
under investigation and its change of resistance with 
temperature has been studied over a range which 
includes the Curie point. The curves showing the 
variation with temperature of the temperature- 
coefficient of the resistance are in very close agreement 
with the curves obtained by Weiss for the variation 
of specific heat with temperature. Prof. Gerlach 
further discusses the resistance-change of nickel in a 
longitudinal field and d escribes a new thermo -magnetic 
effect. If a ferro -magnetic body is placed in a homo- 
geneous magnetic field, and a temperature difference 
is established between its ends, the lines of force of 
the field coinciding in direction with the line of 
temperature fall, an e.m.f. ap|:)ears between the ends of 
the body. Prof. Gerlach describes preliminary experi- 
ments on the variation of this e.m.f. with variation 
of the temperature at the ends of the specimen. 

It need scarcely be said that Dr. P. Kapitza’s 
account of his remarkable experiments in strong fields 
was full of interest, and it is not too much to assert 
that a technique which has placed in the hands of 
experimenters a method for developing fields of 300 
kilo -gauss in a volume of 3 cubic centimetres, even 
though the duration of the field be a hundredth of a 
second, represents one of the most important advances 
in experimental work that the last few years has 
afforded. The magnification of the ordinary effects 
observed reaches such large values that the short 
space of time in which the effects are observable 
introduces no unsurmountable difficulties. Thus the 
splitting of the lines in the Zeeman effect is so large 
that it may be observed by means of the ordinary 
prism spectrograph, and changes of electrical resist- 
ance which in ordinary fields require very special 
methods for their estimation are, in these large fields, 
increases of 20 or 30 per cent. 

The whole discussion was thoroughly enjoyable. If 
it tended to show that modern magnetics, in some of 
its aspects, is still in a pre-Newtonian stage, where it is 
dominated by 

f ^ Cycle on epicycle, orb on orb, 

With centric and eccentric scribbled o’er,” 

it has cleared up some difficulties, focused attention on 
others, and has certainly helped to systematise the 
ideas of many of those who were present. 

'• Allan Fekguson. 


Utilisation of Potatoes. 

A PRACTICAL account showing how potatoes can 
be used ^ most profitably at present prices is given' 
in the Scottish Journal of Agriculture, vol. 13, p. 30. 
Both potatoes and oats have a high feeding value, and 
on farms carrying stock it is being found more’ eco- 
nomical to use them for food than to sell them. The 
quantities that can be safely used, their relative food 
values and costs, are compared with those of other 
commonly used food stuffs, data from actual feeding 
experiments being quoted in support of the recoixn 
mendations. 


Cattle can utilise potatoes raw, but for pigs they are 
better cooked ; green or sprouted tubers "should be 
avoided as they are liable to be harmful. Since the 
protein and mineral content of potatoes is low, a 
sujjplementary ration such as separated n ilk and a 
mineral mixture is necessary for yoimg animals or 
dairy cows. On a ration containing a large propor- 
tion of oats and boiled potatoes so supplemented, 
young pigs gave as good gains, at lower cost, as when 
raised on other commonly used food stuffs. 

The question as to the best use to make of surplus 
potatoes is also discussed. One of the chief diffi- 
culties lies in the fact that the surplus is a casual one, 
depending on seasonal conditions, although importa- 
tion of foreign potatoes and overplanting" contribute 
to the problem. The possible uses, other than human 
consumption, to which potatoes can be put are various. 
Feeding to stock, either whole or as silage, is probably 
the simplest way of dealing with the surplus, but 
silage-making needs further investigation and develop- 
ment in England. Alcohol, starch, acetic acid, or 
dried potatoes are successfully produced from pota- 
toes on the continent, but so far little has been done 
in this direction in Great Britain. The fluctuating 
supplies of raw material present a special difficulty 
in establishing such industries. 

Increasing the demand by selection for cooking 
quality rather than yield, increased export of seed, 
improved grading and better marketing, especially in 
early summer when imports are greatest, are further 
means by which the surplus may be reduced. In fact, 
better organisation, together with a diversion of the 
surplus into channels other than for human consump- 
tion, is necessary to make potato -growing in Great 
Britain remunerative and a trustworthy source of 
profit. 


New Short-Circuit Testing- Plant. 

W E are glad to notice that the number of com- 
mercial testing laboratories in Great Britain 
is rapidly increasing. As a rule these laboratories are 
not co-operative but are set up by individual com- 
panies. In the Electrical Eevieto for May 30 there is 
an interesting account of a short-circuit testing plant 
which has been erected by Messrs. A. Reyrolle and Co., 
of Hebburn-on-Tyne. 

The plant has the short-circuit capacity of 1,500,000 
kilovolt amperes and is the largest plant of this kind 
in Great Britain. It is situated at Reyrolles’ New 
Town Works between Newcastle and South Shields. 
As large devices have to be tested, in some cases mitil 
they break down and are destroyed, and as huge 
amounts of electric energy are suddenly converted 
into heat, great precautions have to be taken to 
prevent fire. Cylinders filled with carbon dioxide 
are stored in the transformer room. The gas can be 
released by a switch in the control house or locally 
by hand and the machine and terminal pit are at once 
flooded with the gas. 
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In one of the tests an oil tank containing a hundred 
gallons of switch oil was heated to 140'^ C* It was 
ignited hy means of wood and waste soaked in 
eiglitecn gallons of petrol and paraffin. The tank was 
then upset, anti after sufficient time had been allowed 
to eiaps{> to ensure that the oil was well ablaze the 
test liny floor was closed and the carbon dioxide 
wn,s I'eleased by operating the switch at the control 
house. The time that elapsed between the decision 
to close the door and the complete extinction of the 
■fire was fifteen seconds. After about fi^e minutes 
the door was opened again and the smoke and gas 
were allowed to dissipate. The damage done was 
negligible and consisted only in a slight blackening 
of the lamp shades, control switches, and other 
apparatus in the test bay. 

■ congratulate. Messrs. Reyrolie and Co. on having 
constructed what is practically an electric power 
supply station capable of giving for testing purposes 
an infinite variety of electric loads reproducing the 
equivalent of the momentary outputs of our largest 
power stations. 


University and Educational Intelligence. 

Cambbidge.— -T he Appointments Committee of the 
Faculty of Geography has reappointed Mr. J. A, 
Steers, of St. Catharine’s College, to be University 
lecturer in the Faculty. 

J, S. L. Giimour, of Glare College, has been appointed 
curator of the Herbarium and Botanical Museum. 

The Council of the Senate has appointed Mr. H. 
M'Combie, of King’s College, a member of the* Con- 
sultative Council of University and School Science 
Teachers. ' 

D. fj. Watson, of Downing College, has been re- 
appointed to the Frank Smart University studentship 
i,n botany. 

A course of instruction in the technique of tissue 
cuitiue will be given at the Strangeways Research 
Laboratory on 1-20. Only a limited number 

of applicants can be received. Notification from 
those wishing to take the course should be sent to 
Dr. H. B. Fell, Strangeways Research Laboratory, 
Cambridge. 

EDmBUKGH. — Sir James Barrie has been elected 
Chancellor of the University, in succession to the late 
Lord Balfour. 

Leeds. — The foundation stone of the new^ library 
of the Lhiiversity will be laid on June 24 at 3 p.m. 
by the Lord Brotherton of Wakefield, donor of the 
library building ; the Chancellor, His Grace the 
Duke of Devonshire, will preside. 

OxEOBD. — The report presented to Congregation 
by the curators of the Parks mentions the progress 
that has been made in labelling the trees ; a most 
welcome and desirable addition to the opportunities 
afforded by the University for botanical study and 
observation. 


Nike scholarships, each of the annual value of £25, 
have been founded at the Constantine Technical 
College, Middlesbrough, by the Imperial Chemical 
Industries, Ltd. Forms of application for the scholar- 
ships, returnable by at latest J une 1 6, may be obtained 
from The Director of Education, Education Offices, 
Middlesbrough. 

The Royal Commissioners for the Exhibition of 
1851 have made the following appointments to 
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Senior Studentships for 1930, the recommending 
body being given in brackets : Dr. J. Farquharson 
(University College, London), for research .in physical 
chemistry ; Dr. M. Ritchie (Edinburgh), for research 
in chemistry ; Dr. L. Rosenliead (Leeds), for research 
in aerodynamics and geophysics ; Mr. C. P. Snow 
(Cambridge), for research in physical chemistry. 

Two or three years ago Mr. G. H. Bosch gave 
£222,000 to the University of Sydney for the estab- 
lishment of chairs in the Medical School and for 
building and equipment of laboratories. Announce- 
ment is now made by a Reuter telegram from Sydney 
that the Rockefeller Foundation, no doubt follow- 
ing its usual practice of supporting local benefac- 
tions, has agreed to contribute £100,000 to provide 
laboratory facilities at the University for the depart- 
ments of surgery, pathology, bacteriology, and allied 
subjects. 

The tw'enty -first Annual Conference of the Associa- 
tion of Teachers in Technical Institutions is being 
held at Brighton on June 6-10, under the presidency 
of Mr, H. A. Norman, head master, Junior Technical 
School, Bury. An exhibition of apparatus and books 
will be held in the Royal Pavilion, Brighton, on 
June 9 and 10, Among the topics for discussion 
are liaison between Government departments con- 
cerned with education schemes, interchange of 
teachers, Yorkshire Council for Further Education, 
National Certificates in building, university service 
and superamiuation, Royal Society of Teachers, and 
junior technical schools. 

Vacation courses for teachers and students in 
England and Wales have been arranged by the 
Board of Education, local education authorities, 
university bodies, and associations of teachers and 
others, to be held this year, chiefly in July and August, 
in London (19), Oxford (11), Cambridge (6), Bourne- 
mouth, Brighton, Seaford, Folkestone, Herne Bay, 
Saltburn-by-Sea, Scarborough, Bangor, Aberystwyth, 
Barry, Malvern, and other places. Particulars of 
these and of courses for teachers at Dundee, Glasgow, 
Aberdeen, and Edinburgh are contained in the 
Board of Education’s recently issued jcamphlet on 
the subject (H.M. Stationery Office, 6d.). The 
sciences, especially biology and psychology, figure 
prominently in this prospectus. The " Brighton 
Education Committee, one of the six education 
authorities offering vacation courses, has concentrated 
on biology to the exclusion of other subjects. The 
course, on Aug. 1-15, will be eonducted by Dr. W. D. 
Henderson, head of the department of zoology in 
the University of Bristol, and will include practical 
! woi-k and collecting in the field, with demonstrations 
on the material collected. It is intended for teachers 
of biology wdio prepare pupils for the fiz'st and higher 
school certificate examinations. Twelve miiversitv 
tutorial classes committees offer courses organised 
in connexion with the work of the Workers’ Educa- 
tional Association. All except one include psychology 
in their programines. The Association of Women 
Science Teachers is hoidiiig a course in botany at 
Leeds and in chemistry at Bedford Gofiege, LoikIoh. 
Courses for foreign students are ]u*o\'ided bv tlie 
Universities of Oxford, Cambridge, and London (2) 
by University College, Exeter, tlzo College of Pre- 
ceptors, and the Regent Street Polytechnic, London. 
For particulars of the arrangejnents by v'inlih Biit ish 
and foreign students attending reco<inist.Hl vacation 
courses in Great Britain can''ol>tain reductions in 
railway fares on the Britisli raihvays, application can 
be made to the National Union of‘ Students 3 
high Street, London, W.C.l. ' ‘ ’ 
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Historic Natural Events. 

June 8, 1918. Nova Aquilse. — On this date Nova 
Aquila^ III was discovered independently by a 
number of observers when it had suddenly become a 
eonspicuoiis star. On June 9 its brightness nearly 
ecpialled that of 8irius ; it then began to fade, and 
eight days after its maximum it had decreased to 
one-fiftieth of its maximum brightness, while eight 
months later it was invisible to the unaided eye. It 
was found that, during the thirty years prior to 1918, a 
faint star had been photographed many times in the 
place occupied by the Nova — a star which afterwards 
increased in apparent brightness about 30,000-fold 
within four days. Telescopically the Nova remains 
as a variable star enveloped by an expanding shell of 
nebulosity which, apparently originating at the time 
of the sudden brightening, spread outwards radially 
with great velocity and was first visible in large 
telescopes six months later. The early recognition 
of this Nova enabled a unicpie spectroscopic study 
to be made of it in the early phases of its outburst 
which, appearing to us in 1918, actually occurred 
about the eighth century. 

June 9, 1 888. Waterspout. — A peculiar funnel- 
shaped cloud ajDpr cached the village of Langtoft, York- 
shire, from the eastward, and burst over the hills to 
the westward. An enormous volume of w'ater flowed 
down the hill, forming three parallel fissures in the 
chalk, in the deepest of which were four holes seven 
feet deep. The water then flowed into the village in a 
stream 40 feet wide and three or four feet deep, enter- 
ing the houses and doing great damage, though no life 
was lost. 

June 9, 1905. Luminous Cloud. — About three- 
Cjuarters of an hour after sunset a luminous cloud was 
observed over the greater part of New Zealand, 
probably the trail of a meteor. At first it appeared 
as a long streak, gradually becoming Z -shaped. For 
more than twenty minutes it was brighter than the 
moon, then its glow became diffused and fainter, but 
it retained a glow ec|ual to that of the zodiacal light 
for ten minutes longer. 

June 9, 1910. Thunderstorms. — -A series of violent 
thunderstorms occurred over England on June 7 and | 
9, 1910. On June 7 they occurred between 6.30 and 

11.30 P.M., along a belt of country from Surrey to 
central Wales. On Jxme 9 they occurred over the 
southern half of England and were accompanied by 
torrential rain and destructive hail, which did enor- 
mous damage between Wh eatley and Waterstock, about 
six miles east of Oxford. This storm began with a 
hurricane about 1 p.m. ; then about 1.15 p.m. hail fell 
in the form of large lumps of clear ice round a dull 
centre. It lay to a depth of about three inches on 
level ground, but was piled by the wind in heaps of two 
or three feet. The worst of the storm was over by 
3 P.M., the depth of rain and melted hail being more 
than four inches. 

June 10, 1886. Eruption of Tarawera (New Zealand). 
““Though for seven months there had been signs of 
activity, it was not xintil early on June 10 that the 
volcano broke into eruption, and a great cloud of smoke 
and vapour rose to a height of more than 8 miles and 
then drifted to the west. This was followed by a down- 
pour of mud, water, and heavy stones that buried the 
country to a great distance from the volcano and 
destroyed the well-known and tmcommon natural 
feature of the district, the Pink and White Terraces. 
June II, 1928. ' Waterspouts.— -On June 11, about 

10.30 A.M. no fewer than five w-aterspouts were seen 
between the eastern point of the Isle of Wight and the 
coast of Hayling Island. They formed near the Nab, 


and drifted south-south-west until opposite Bern- 
bridge Ledge, Avhere they dissipated. 

June 12, 1731. Drought. — The journal of Etienne 
Azam.bourg, a farmer of Enfoiirnet, Dept, dii Cher, 
records in June that “ There has been so great a 
drought this year that I do not believe I have seen a 
similar one ; nevertheless the soil w^as easily worked 
because the frost had broken the ground, for there had 
been a long and severe winter which thawed without 
rain, . . . but as it does not rain the corn will soon be 
lost. Tliere is in France much bringing out of relics 
and prayers to Saints to obtain from God by their 
intercession tempests, and among others that of St. 
Jacques was brought here from Aubigny the i2th of 
this month. . . On June 26 he added : “ On the 
24th it has rained thanks to God as was necessary ; 
this will soon make a harvest.” 

June 12, 1897. Great Indian Earthquake. — The 
Assam earthquake was felt over an area of about 
IJ million scpiare miles, or half the size of Europe. 
Buildings were damaged over an area more than twice 
as large as Great Britain, wJiile, wdthin one almost 
equal in extent to Yorkshire, scarcely a house escaped 
ruin. The latter area showed many distortions such 
as fault-scarps (one of wliich was 12 miles long With a 
maximum throw of 35 feet), rock-fractures, and warp- 
ing. This earthquake is noteworthy as being the first 
in wdiich the two series of preliminary waves, primary 
and secondary, were distinguished on seismograms. 
For the first time, too, the long waves were observed 
to pass several stations a second time, having travelled 
to them through the antipodes of the epicentre. 

June 13-15, 1903. Continuous Rain. — There was. 
absolutely unbroken rain in London from I p.m. on 
June 13 to 1 1.30 p.m. on June 15, a period of 58|- hours. 
This is the longest period of continuous rainfall on 
record in the British Isles. The rain was not especially 
heavy, the total amount being 3*44 in., but there 
w^as some minor flooding. 

June 14, 1914. Thunderstorm. — ^A violent thunder- 
storm broke over south-west London during the after- 
noon, accompanied by violent rain and hail. On 
Wandsworth Common seven persons were killed by 
lightning while sheltering under trees. In E^ichmond 
Park 3*70 in. of rain fell in 2f hours, and the neigh- 
bourhood of Kingston Station was flooded to a depth 
of four feet. At Wimbledon, the District Railway was. 
submerged by the bursting of a sewer, and at Tooting 
J unction station the water was a foot deep on the 
platform. At Catford much damage was done by 
lightning and hail. 


Societies and Academies. 

London. 

Geological Society, May 14. — Charles Barrington 
Brown : The geology of north-eastern British Somali- 
land. Geological results of four months’ field work 
with the Anglo -Italian Boundary Commission in 
Somaliland. The area discussed is a belt of country 
along the 49th meridian east, from the coast to about 
80 miles inland. There are three structural units : 
(1) The sunken block or belt of the Aden Gulf, bordered 
on the south by an important fault of 6000 feet throw, 
from the next unit, (2), the faulted. upraised mass of the 
A1 Hills, which continue as a bordering scarp along the 
south of the Gulf as the Aroru and Afaf Hills ; on the 
south succeeds (3), the inland plateau -region at 2000 
to 3500 feet elevation. This plateau is entirely iin- 
faulted, but has been subjected to folding of a peculiar 
kind, resulting in gently undulating areas, unaffected 
areas, and numbers of small synclinal basins the origin 
of which is obscure. The Jurassic and Cretaceous 
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rocks crop out on the face of the x4.1 scarp fronting 
seawards. The Lower Eocene forms all the surface of 
the A1 Hills, a splintered block tilted to the south. 
The Middle Eocene covers all the inland plateau. 
There is a group of faults in echelon in the moimtainous 
country, each with a throw of nil to 2000 feet in a 
short distance. The Aden Rift Fault was traced for a 
, distance of 48 miles. 

Edinburgh. 

Royal Society : May 5. — R. Crookall : Some 
curious fossils from the Downtoniaii and Lower Old 
Red Sandstone of Scotland. These fossil types occur in 
association with remains of fishes, Birkenia^ Thelodus, 
and LanarJcia (the first of -which occurs in England). 
They have not so far been recorded from rocks of 
corresponding age in England. Three types are 
recorded, the first, here named Taitia catena, being 
fairly common, while the remaining two are very rare. 
It is not possible definitely to determine their system- 
atic position. Two of the types are probably algal 
in origin ; the affinities of the third are c[uite uncertain. 
— A. C. Stephen: Studies on the Scottish marine fauna: 
additional observations on the fauna of the sandy and 
muddy areas of the tidal zone. The intertidal areas, 
the head of certain vsea lochs on the west coast, and 
the sandy shores of some of the western isles have 
been examined . The dominant species were the same 
as on the other parts of the coast. S|>ecies showed 
the usual zoning, and these zones occurred in the usual 
relative order. Unless sheltered, the sands on the 
ivestern isles contain few animals. — E. A. T. Nicol : 
The feeding mechanism, formation of the tube and 
physiology of digestion in Sabella pafoonina. The 
elaborate ciliary mechanism connected with the 
branchial crown whereby food is procured, consists 
of catching, sorting, receptive and rejecting tracts. 
Some of the particles pass to the mouth, some are 
stored in the ventral sacs of the lateral lips to be used 
in adding to the tube, and the rest rejected via the 
palps. The separation into three groups is dependent 
entirely upon size. The anterior ventral glandular 
■shields and the collar folds are concerned with building 
the tube. An amylase, protease, and lipase have been 
detected in the digestive fluid and conditions govern- 
ing their optimum activities determined. — R. A. 
Fisher ; The distribution of gene ratios for rare 
mutations. Correction and extension of the author’s 
discussion in 1922 of the maintenance of genetic 
variability in species under the opposing influences 
of mutations tending to increase the variability and 
•of selection tending to limit it. The principal cor- 
rections are (i) that the time of relaxation for the 
decay of the variance in the absence of both mutations 
and selection is now shown to be 2n generations, 
where n is the number of the species breeding in each 
generation; (ii) the distribution of gene ratios for 
the variance maintained by mutations without 
■selective advantage or disadvantage is modified to a 
form closely similar to that established under the 
action of selection. The former method of differential 
■equations is supplemented by a method using func- 
tional equations. Exceedingly minute values for the 
selective advantage or disadvantage are shown to 
make a great difference both to the chance of success 
of a mutation and to the contribution of such muta- 
tions to the specific variance. — -Miss F. E. Allan : 
The general form of the orthogonal polynomials for 
simple series with proofs of their elementary pro- 
perties. A is the polynomial of degree r in x, defined 
by the equations 1^=1, *S'(4 $,) = 0 where summation 
extends over^n given equidistant values of the variable 
and p has in turn all integral values from 0 to r ~ 1. 
‘The numerical method of curve fitting by orthogonal 
polynomials which has been developed by R. A. 
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Fisher is based on a knowledge of the value of the 
terminal differences and is given in this paper, and from 
it have been deduced the residual variance at 

any stage, and Tchebitchef’s difference formula con- 
necting three successive pol;ymomials of the system. 
By converting the terminal differences to central 
differences, and building up from these, a general 
form has been found for the polynomial of degree r 
of the orthogonal system, from which can be deter- 
mined the explicit expressions for the polynomials. 
These are given as far as 

Paris. 

Academy of Sciences, April 23. — Ernest Esclangon : 
The j>osition of the celestial body supposed to be a 
trans-lSreptunian planet. Four additional negatives 
were taken on April 15, 17, 19, and 20: the results of 
the calculations are given and compared w^ith those 
wmrked out by Stoyko from observations on Mar. 
17, 31, and April 17. — C. Sauvageau and G. Deniges : 
The sugar of the algae (Florideae). Criticism of a 
paper on the same subject by Colin and Gueguen, — 
Arnaud D enjoy : A class of analytical functions. — 
G. Maneff : The principle of least action and gravita- 
tion. — P. Swings : The variations of the relative 
intensities of the components of the doublets of 
rotation in the resonance spectrum of sulphur. — C. 
Marie and C. Haenny : The study of the ammonia- 
oxygeii battery. The formation of nitrates and 
nitrites in the presence of alkalis. — Louis Glangeaud : 
The structure of the coastal regions of Algeria between 
Tenes and Philippeville. — Loeper, A. Mougeot, R. 
Degos, and S. de Seze : The glycogen of the heart and 
cardiac medicines. As regards glycogen, the drugs 
examined fall into two groups : one class, such as 
acetylcholine and quinidine, conserve the glycogen, 
the other, such as adrenaline, tend to make it dis- 
appear. — Henri Coupin : The conditions of formation 
of the conidia and perithecium in JEJiirotium repens* — 
Raymond- Hamet : The action of hordenine in an 
animal which has received an intravenous injection 
of yohimbine chlorhydrate. — ^Alb. J. J. Vande Velde 
and A. Verbelen : Biochemical researches on earth. 
Description of a new method for counting the micro- 
organisms in soil. — A. Policard and J. Devuns : Histo- 
chemical researches on the mineral particles con- 
tained in the lungs of miners. From the histochemical 
point of view^ the results obtained from the' examination 
of seven lungs, four showing clinically no pulmonary 
troubles, confirm the results of MacCrae and of 
’ Watkins Pitchford and J. Moir on the lungs of Rand 
miners. The authors conclude that under the con- 
ditions of work in most coal mines, the distinction 
between anthracosis and silicosis is purely theoretical. 

Rome. , 

Royal National Academy of the Lincei, Feb. 16.— 
Gino Fani : Spacial sections of the Grassmannian 
variety of straight lines of five-dimensional space.— 
U. Cisotti : Dynamic actions of translo -circulatory 
currents round an arched strip. — A. Russo : Nuclear 
dualism and sexuality in GhryptocMliim echini 
Maupas. The individuals of the two categories of this 
organism exhibit distinct sexuality, determined by 
the different quantities of nuclear siibstaiice, by the 
different dividing processes of the nuclei, by "their 
different physiological powers, and by their different 
destinations. The male sexuality, attributed to the 
R-gamete, may be an elementary and primitive form of 
the gametic differentiation of living beings in general, 
since the micronucleus, having lost alL germinative 
capacity, does not take part in the formation of the 
micronuclei of the two classes formed after conjuga- 
tion. — A. Tonolo : Intrinsic form of the equations of 
the equilibrium of elastic media (2). — Guido AscoH : 
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Further regarding the linear representation of con- 
tinuous functions. — R. CaccioppoH : Laplace’s series. 
A group of theorems on the convergence of the series 
developments of Laplace’s functions Yn, in particu- 
lar, two extensions to the spherical functions of 
Jordan’s classical theorem on Fourier’s series, are 
developed. — F. Sbrana : The infinitesimal operation 
in the group of derivations. — G. D. Mattioli : The 
determination of the Riemannian varieties assumed 
by siroply transitive groups of movements. — M. 
Brelot : The equation, (1) Au~c{x, y)u{x, y)c^o . — 
A. Gelfond ; The development of entire functions of 
finite order in Newton’s interpolation series. — N. 
Theodoresco : Steps in a theory of the functions of a 
complex variable in the general sense (2). — G. Vran- 
ceanu : The conditions of rigidity of a Vm in an Sn , — 
E. Pistolesi : A rapid method for the calculation of the 
dynamic effect of a translatory current on a cylinder 
in the neighbourhood of an indefinite plane-wall. A 
rapid method is given for arriving at the result 
obtained by Raimondi in his recent treatment of this 
problem. — G. Supino : Further considerations on the 
choice between elastic solutions with equal resultants. 
In a recent note, the conception of fundamental 
solution was fixed : given an elastic solid bounded by 
the contour cr, this is divided into two zones and 
the distribution of forces (or of the displacements) on 
(Tg and the resultant and the resultant moment of the 
forces on o-^ being supposed given. These data do not 
determine completely the elastic solution, so that the 
fundamental solution is taken to be that which, while 
satisfying the data, renders minimum the w^ork of 
deformation. The properties of such fundamental 
solutions are considered. — B. Finzi : Power relative 
to a translatory circulatory current in which an arched 
lamina is immersed. — B. Caldonazzo : Plane irrota- 
tional motions of perfect liquids in the presence 
of movable obstacles. — U. Barbieri : Astronomico- 
geodetic station of Eremo di Cherasco (2). — A. 
Quilico and M. Freri : A new method of formation of 
pyrrole ^ blacks (2). — M. Airoldi : The age of the 
andesitic eruptives of the island of Capraia. The 
author’s investigations indicate that these rocks be- 
long to the lower Pliocene.— G. Lincio .* The artinite 
of Monte Ramazzo (Liguria). — ^Giulio Cotronei and 
Aldo Spirito : Zoological constitution and grafting : 
experiments with A^iura and Urodelis , — G. Mezza- 
droli and E. Vareton : Action exerted by ultra-short 
electromagnetic waves on the catalasic power of seeds. 
Waves of 2-3 metres length emitted by a radio 
oscillator exercise a favourable action on the germin- 
ation of barley and bean seeds, which exhibit in- 
creased catalase activity during the first few days of 
germination. — B. Monterosso : Structure and function 
of the middle intestine of Peroderma cylindricuni. 
Morphological (and, perhaps, functional) duplicity, 
which has long been debated, is definitely established 
in the case of this organism, owing especially to the 
very marked differential characters which distinguish 
the forms of one cellular type from those of the other, 
and also to the clearness with which the initial cell — 
the common source of both cycles — is presented. 
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Social Science Teaching.^ 
rflHE position of the teacher in any field of study 
becomes constantly more difficult and oner- 
ous as the years pass and as the accumulations of 
knowledge become greater and we hope richer, and 
as the proper scope and methods of further study 
and research become daily more intricate and urgent 
and harder to define or embody in graduate or 
postgraduate curricula. The accumulations of 
knowledge do indeed increase, but progress is often 
slow and tortuous and much has to be thrown into 
the discard under processes of selection more or 
less ruthless and impartial ; for wffiat is sound 
and apparently unquestionable knowledge to one 
generation may appear to the next as perfectly 
untenable. Nevertheless, the net result in most 
directions and during the past half-century is steady 
advance, especially and most remarkably in the 
physical sciences. In the social and moral sciences 
the acquisition of real and durable knowledge is 
more difficult to evaluate and sort out from a great 
mass of questionable matter, hazy hypotheses, and 
unfounded opinion ; but here also there remains, 
after these necessary deductions, a solid residuum 
of accumulated fact and sound deduction. For the 
teacher in moral and social philosophy the main 
difficulties are to discover the sohd ground in a 
country where treacherous swamps and shaking 
morasses abound, and to guide and stimulate his 
students to follow the right path and strike out 
new ones of their own ; to strengthen and con- 
solidate existing positions, and establish, new ones. 

The main burden or central core of Prof. Wallas’s 
Huxley Memorial Lecture seems to have been 
precisely this : How to stimulate original con- 
structive thought in social science studies, and in 
particular how best to enable the postgraduate 
student to make the right use of academic oppor- 
tunities to enable him, if not to furnish immediately 
valuable contributions to knowledge, at least to 
find the right path to that ultimate end. But 
before arriving at this central theme Prof. Wallas 
traverses wide and varied territory and touches 
lightly on many matters of particular interest and 
importance. At the very outset, how^ever, there 
may be some dissent from his view that the physical 
sciences have been the strong, and the moral and 
social sciences weak, and that this difference be- 
tween the two branches was well exemplified in the 
events of 1914-18. Possibly this was not meant 
to imply that the physical sciences show their 

* “ Physical and Social Science.” By Prof. Graham Wallas. (Imperial 
College of Science and Technology : Huxley Memorial Lecture, 1930.) 
Pp. 16. (London: Macmillan and Co., Ltd., 1930.) Is. net. 
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strength predominantly in war and the moral 
sciences their weakneSvS as a factor in the cause of 
peace ; but on the face of it there seems to be a 
tendency here to uphold the ancient fallacy that 
science., especially physical science, has been ever 
more prone to offer its services to the gods of war 
than to the em,bassies of peace. Be this as it may, 
it is doubtless much more important, in considering 
the relations and differences between the physical 
sciences and the social or moral, to investigate 
thoroughly the remarkable way in which progress 
in physics and chemistry has profoundly altered 
those social and economic conditions which it is 
the purpose of social science to study. 

This is the dominant fact of the present age : 
discovery and invention in physics and allied 
studies have proceeded at such a remarkable pace 
that the sociologist and statesman have probably 
been unable to make the necessary adjustments 
quickly enough, or have made false adjustments, 
and have been, generally, very much at sea as to 
the true fundamental tenets of their own somewhat 
tottering and unstable social sciences. This un- 
certainty or weakness, as also the strength of the 
physical realm, may best be shown in war or under 
the conditions which lead up to war, but this of 
course does not mean that the physicist is on the 
side of the militarist. In any comparison of the 
social and physical sciences the truest and happiest 
line to take is that which leads to the view that the 
dominant and fundamental facts in sociology are 
to a very large extent physical. It is becoming 
clearer every day that politics and economics are 
inseparable, that the former indeed is now mainly 
concerned with economics, that the older term, 
political economy, was much truer than the new 
one ; and it is still more clear that the principal 
data in economics rest on a physical basis. The 
modern statesman therefore has to take a con- 
stantly wider view, more especially of the advances 
made in physical science and discovery. 

Another point of comparison between the physical 
and the social or moral lies in the remarkable 
possibilities of introducing experimental methods 
into the study of the social sciences, an idea which 
occurred to Bentham and still more emphatically 
to Mill. Modern economic history is indeed one 
continuous programme of large-scale experiment, 
more or less consciously devised, of which Italy 
to-day is perhaps the most outstanding example, 
closely followed by many other countries. The 
conditions and results of these experiments, so far 
as ascertainable, are being closely studied, for 
example, by the International Labour Office at 
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■ Geneva and by the principal universities and 
schools of economics throughout the world, and 
the student of the social sciences has, if he searches 
diligently and fervently, an abundance of material 
of absorbing interest on which to work and speculate 
and exercise all his powers of logical reasoning, of 
induction and deduction, and sufficient also to 
stimulate and develop all his imaginative and 
emotional powers, for purely intellectual exercise 
without these latter — if such cold and isolated 
working of the mind can in any way be conceived 
as possible — is quite useless. Prof. Wallas does 
well to stress this point, and surely when he did 
so he had the shades of the great Huxley and of 
the still greater Mill solemnly visible to his mind’s 
eye if not actually visible aloft there in the dim, 
recesses of the ancient lecture hall. 

Emotion 1 To the trained intelligence allied 
with the S3mapathetic heart is there not enough, 
in the present condition of mankind in this his 
earthly environment, to stir the imagination and 
the feelings to their highest and deepest ? Who 
of us can look abroad upon the world, upon its 
present social and economic and political structure 
and workings, without strange stirrings in our 
inmost being, without high hopes, deep anxieties, 
strong faith that right and good will ultimately 
prevail, and stern determination and indomitable 
will that they shall prevail. To the most dis- 
tinguished professor of the highest rank, to the 
humblest of obscure research students, no work 
will appear unduly laborious, trifling, uncongenial, 
or vain when this great end is kept faithfully in 
view, the end described by Friedrich List as Pour 
la patrie et Vhumanite, wherein nationalism brought 
to its highest and best is ultimately merged in 
internationalism and the commonwealth of nations. 
In the teaching of the social sciences, then, as 
Prof. Wallas insists, it is necessary to realise fully 
the force of the emotional in scientific study and 
research, and we are accordingly faced wdth the 
old and universal desideratum in all teaching, an 
integrated development of all the faculties, both 
of thought and feeling, although of course thought 
and feeling, even if separated in name, cannot be 
separated in act and being. There are many 
difficulties in realising the ideal under modern 
conditions, especially for the postgraduate student 
engaged in more or less original research in the 
social sciences ; and one of these difficulties arises 
from the scale of modern education and the almost 
complete impossibility of getting that close and 
personal contact between professor and student 
which was so helpful in an older and smaller and 
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less strenuous academic world. Prof. Wallas 
appears to suggest that doctorates should be made 
somewhat more difficult and involve at least a 
longer course of study, but the mere lengthening 
of the course of study by one or more years would 
not in itself be necessarily desirable or productive 
of the looked-for result. In the course of his 
lecture he introduces, very unobtrusively and 
lightly, a suggestion that the student should try, 
at least from time to time, “to turn the flaccid 
pages of his notebook into something that a news- 
paper critic might regard as decent literature”. 
Here indeed is a practical suggestion that might 
bear fruit : scientific literature generally, from a 
purely literary point of view, has not maintained 
that splendid standard set up by Mill, Adam Smith, 
Huxley, and other giants of a former age. The 
student of social science to-day may doubtless 
find it very difficult to approach that standard, 
but, equally doubtless, he will find it wonderfully 
helpful and interesting to try ; and he too, more 
than many, has themes enough — absorbing, thrill- 
ing, passionate — to stir him to the attempt. 

W. G. L. C. 


Embryology and Recapitulation. 

Embryology and Evolution. By G. R. de Beer. Pp. 
viii + 116. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1930.) 5^. net. 

T his llttle book is from the pen of Mr. de Beer, 
who is one of the more brilliant of the 
younger Oxford men. Its aim is to “ dethrone the 
theory of recapitulation ”, to persuade us that the 
development of the individual throws no light on 
the past history of the race, and that therefore 
Ascidians need not necessarily be descended from a 
free-swimming vertebrate even though they begin 
their lives as tadpoles. 

It is, we believe, the custom amongst brilliant 
Oxford men to fight for ^ lost causes and surely no 
cause was ever more hopelessly lost than this ; 
for the doctrine of recapitulation is one of the most 
securely based inductions of zoology and every 
year brings additional confirmations of it to light. 

It is interesting, therefore, to see how Mr. de Beer 
sets about his task. Since the history of the race 
can only be deduced from a study of comparative 
anatomy, palaeontology, or embryology, Mr. de Beer 
must have independent knowledge of what this 
history was before he can say that embryology does 
not give a true account of it. But palaeontology is 
only available in a few cases in which the lineage 
series is fairly complete, and from the study of 
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these cases it has come about that palaeontologists 
are amongst the strongest supporters of the doctrine 
of recapitulation. Comparative anatomy, so far as 
it can be legitimately used to give correct informa- 
tion as to phylogenj^, is also a strong support of the 
theory — ^for comparative anatomy can only take 
us back a very short way. If we strive to penetrate 
the veil of the past by the comparative anatomy of 
living adult forms, we soon arrive at a stage where 
all is wild speculation and fancy. But where the 
type of structure is constant in a well-defined group 
and an abnormal genus occurs within this group, 
the young stages of that genus have the typical 
structure of the group, and this is the solid founda- 
tion of the recapitulation theory. 

Mr. de Beer’s method is to select some embryo 
or larva and then to point out that it is difficult to 
imagine that it could have exactly resembled an 
ancestor. But no one, least of all Haeckel himself, 
who put forward the theory of recapitulation, ever 
contended that the ancestral record had suffered 
no secondary modifications. Most of Mr. de Beer’s 
cases are old and well-known ones with which we 
have fully dealt in our “ Textbook of Invertebrate 
Embryology ” ; in this book the reader wdll find the 
causes and nature of these secondary changes fully 
discussed and we shall not waste the time of readers 
of Natuee in further elucidating them here. But 
Mr. de Beer’s reading has been singularly defective : 
for example, he credits Garstang with having been 
the first to direct attention to the affinity betw^een 
the echinoderm larva and the larval stages of verte- 
brates. The facts are that the tornaria larva of 
Balanoglossus was mistaken for an echinoderm larva 
when it "was first discovered, and when Bateson, from 
embryological data, showed the vertebrate affinities 
of Balanoglossus ) the connexion between echino- 
derm and vertebrate phyla was suspected at a period 
when Prof. Garstang was still at school. A solid 
basis for the theory w^'as only afforded when the 
embryology of Asterina gibbosa was worked out 
in 1896. 

Mr. de Beer lays great stress on a few cases 
where the palaeontological record seems to contra- 
dict the evidence of embryology. One of these is 
the structure of the ammonites, for these extinct 
molluscs carried their life-history around with 
them written on the imier coils of the shell. In 
some cases these inner coils are ribbed and the 
outer coils plain, but in the majority of cases the 
inner coils are plam and the outer ribbed. It is 
argued that, whether evolution proceeded from 
ribbed to plain or vice versa, one of these records 
must be wrong. But the strong probability is that 
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both of tlieni are correct. For the ribs on an 
aiiiinoiiite’s slieli are not mere ornament. They 
are hollow corrugations which give strength to a 
shell otherwise too thin to afford adequate support. 
"Now thinness or thickness of shell is dependent on 
the abundance of the supply of calcareous matter : 
if a thin-shelled form irandered into a region W'here 
there w as plenty of lime its shell would be thickened, 
and the corrugations would become functionless 
and disappear, wFilst a species with a plain shell 
W' ould find it necessary to introduce corrugations, 
if the supply of lime became deficient. 

A great test of the soundness of a theory is 
whether or not it can predict results the truth 
of which will afterwards he independently con- 
firmed. Two examples of this may be hrieflj^ 
alluded to here. The tympanic bone in mammals 
was considered on the evidence of the comparative 
anatomy of recent species to be the equivalent of 
the quadrate of reptiles, wdiich is frecj[uently curved 
round the auditory opening. The embryological 
evidence suggested that the quadrate of reptiles 
had been changed into the incus bone of the 
mammalian ear. Now from Africa a series of 
skulls have been discovered showing every stage 
in the transition from quadrate to incus. Again, 
the palamntological evidence makes it clear that the 
five-fingered hand of the land vertebrate must 
have been derived from the fin of the Devonian 
crossopterygian fish. Steiner, w'orking on the em- 
bryology of the wing of the bird, arrived at the 
conclusion that the fourth finger represented the 
axis of the fin and that three rays on the preaxial 
side corresponded to the thumb and fiirst two fingers, 
wFilst the little finger represented a single post- 
axial ray. The same conclusion was independently 
arrived at by paleontologists studying the fins of 
the latest crossopterygian fish and the hands of the 
earliest land animals. 

Mr. de Beer commits an amusing error when he 
says that the symmetrical stage in the development 
of the hermit crab does not represent its adult 
ancestor but the larva of the crab from which it is 
derived. There is no close affinity between so-called 
' hermit ’ crabs and true crabs, and the former 
are related to the Galatheidse, which when adult 
have well-developed symmetrical abdomens like 
those of the young hermit crab. 

It might be asked what motive induced Mr. de 
Beer to embark on this errand of hopeless kurgiif., 
errantry. W left in doubt as to the cause. 

It is an attempt to support the gene-mutation 
theory of evolution, which is totally irreconcilable 
wdth the recapitulation theory, a fact which Morgan 
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himself has recognised. Now^ supporters of the 
recapitulation theory freely admit that mutations 
constitute an important set of biological phenomena : 
they know that when mutations are crossed with 
the tyjDe segregation occurs, and it is clear that the 
study of these abnormalities is of great importance 
to all interested in cultivated plants and domestic 
animals. They doubt very much if any additional 
light is throwm on the nature of mutations by 
inventing imaginary causes called genes to account 
for them : but they are perfectly certain that genes 
are not units out of which the hereditary powers of 
an animal are built up : that, on the contrary, genes 
represent the effects of external damage to these 
powders, as the experiments of Miller have clearly 
proved, and that therefore genes have played no 
part in evolution. A prominent geneticist said, in 
discussing the results of Miller’s experiments, " The 
mutation theory of evolution is dead ”. 

Mr. de Beer’s original contribution to the dis- 
cussion of embryology is to employ the terms 
' paedomorphosis ’ and ' gerontomorphosis ’ for 
two supposed types of evolution. By the latter, he 
means changes occurring relatively late in life- 
history which result in an improvement in an 
existing organ : by the former, changes suddenly 
occurring in the earlier stages by which the whole 
trend of evolutionary history is altered and a new 
l^hylum springs into being. 

We shall briefly sketch the origin of the Gastro- 
j)oda according to the recapitulatory theory and to 
pgedomorphosis and appeal to readers of Nattjee 
to decide between them. According to the first 
theory the original mollusc was a bilaterally sym- 
metrical animal which glided over the mud by 
means of its ventral cilia and was able to keep its 
body on an even keel. But when it took to 
crawling over hard ground its humped back, which 
was protected by the shell, gradually sagged to one 
side and this caused one side to be stretched and the 
other to be crushed : the stretched side grew more 
quickly than the crushed side, and thus was initiated 
that inequality of growth which not only gave rise to 
the spiral shell of the gastropod but also twisted the 
anus round to the front of the neck. This change, 
which must have taken ages to produce, was already 
complete in the Cambrian 400,000,000 years ago— 
it was a change in adult habits and structure, but it 
is now pushed back by^ tachy^genesis until it occxirs 
during the free-swimming stage of the larva. 

According to paedomorphosis, the gastropod owes 
its origin to the occurrence of a sudden and miracu- 
lous ' mutation ’ in the larva by -which at one fell 
swoop it twisted its visceral hump and shell through 
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an angle of 180 degrees. By this fortunate miracle 
it now became able to jjrotect its ciliated band or 
Yeliim by withdrawing it within the shell, W'hich it 
previously w^as unable to do, and so it survived 
whilst all its neighbours perished. (Incidentally w^e 
may remark that the Lamellibranch veliger, w’hich 
has its anus and mantle -cavity behind, is neverthe- 
less able to withdraw the velum within the shell.) 

The mutation theory of evolution — or evolution 
by sudden jumps— w^as first put forw^ard by Bateson 
in 1894. When Haeckel attended the International 
Congress of Zoology held at Cambridge in 1898 this 
theory w^as discussed, and Haeckel’s pregnant criti- 
cism was, If this sort of theory is to be put forw^ard 
for acceptance it w-ould be better to return to 
Moses at once ”. E. W. MacBride. 


Universities of the British Empire. 

The Yearbook of the Universities of the Empire, 19S0. 
Edited by Sir H. Frank Heath. Published for 
the Universities Bureau of the British Empire. 
Pp. XV + 840. (London : G. Bell and Sons, Ltd., 
1930.) I6s. net. 

T his super- calendar of the seventy universities 
of the British Empire is packed with every 
kind of information about them likely to interest 
the learned world, government departments, clubs, 
■and the public generally. Who’s where in those 
universities is here ascertainable with a minimum 
of trouble : likewise who’s who so far as concerns 
appointments and degrees held by professors and 
other university teachers and the university by 
which each degree w^as granted. The personnel of 
each university is exhibited in such a way as to 
show” at a glance the strength of the staff employed 
in each field of learning. Following this directory 
is a summary account of the equipment of libraries, 
museums, laboratories, etc., of the university, the 
degrees, diplomas, and certificates which it confers, 
its composition fees, scholarships open to graduates, 
residential accommodation, extra-mural work, 
publications, and, finally, a summary of events of 
outstanding interest which occurred during the 
past academic year, with statistics of the numbers 
of students in attendance and degrees conferred. 
Brief notes concerning the university’s origin, the 
salient facts of its history and its constitution, are 
prefixed to this summary in many cases, but in 
others particulars of the university’s early history, 
which appeared in last year’s issue, have been re- 
placed by a note— “ For early history 566 the Year- 
book for 1929 In chapters introductory to the 
sections dealing wdth the universities of Great 
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Britain and Ireland, of Canada, of Australia, of 
■ ■ South Africa, and of India, , respectively, their 
common history, regulations, and practice are 
summarised. 

Appended to these sections are accounts of the 
conditions governing admission to various pro- 
fessions and careers for which university studies 
are a fitting preparation, matriculation examina- 
tions and admission of students from abroad into 
the universities in the British Isles, lists of post- 
graduate scholarships, etc., and lists of centres of 
scientific research and of scientific information, 
whether connected with universities or not, to 
which independent research workers are admitted. 

A noteworthy feature of the present issue is the 
skiKul marshalling of the information collected con- 
cerning the facilities available in the British Empire 
for scientific research in all its principal branches, 
and the aids available in every^ country for post- 
graduate students and research workers of British 
citizenship irrespective of the place of their educa- 
tion : those open only to graduates of particular 
universities being particularised in the appropriate 
sections of the main part of the book. Such a com- 
prehensive survey, which Sir Frank Heath, with 
his experience of wnrk in the Department of 
Scientific and Industrial Research, w”as peculiarly 
w’ell fitted to undertake, has not hitherto been 
published and w^as overdue. 

The Yearbook ” lacks tables of comparative 
statistics. So far as Great Britain is concerned, the 
inclusion of such tables would, it is true, have in- 
volved a duplication, though not necessarily a 
w^asteful duplication, of a service already under- 
taken by the University Grants Committee. As 
regards the other parts of the Empire, the absence 
of comparative statistics is to some extent justi- 
fied by considerations set forth on page 6 of the 
introductory chapter on the universities of Great 
Britain and Ireland, wherein an estimate of the 
number of full-time students (48,600) is qualified 
by the remark that the figures do not include the 
students of the institutions other than universities 
and university colleges in which professional edu- 
cation of university grade is given in theology, 
teaching, agriculture, etc. ; nor students reading 
privately for the external degrees of the University 
of London (this makes the more noticeable the 
absence of statistics of those degrees), for the bar, 
etc. : This makes comparison with statistics of 
other countries difficult, as does also the fact that 
the work of the higher forms of many of our second- 
ary and ' public ’ schools corresponds with the 
earlier stages of the work done in colleges and 
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collegiate departments of some foreign uniTersi- 
tieSj e.g, in America ”, Despite these drawbacks, 
the following table, summing up certain of the 
statistics given in the '' Yearbook is not without 
interest. The figures for the Prench-Canadian 
universities appear to include a large proportion of 
students engaged in work of pre-matriculation 
standard, and their degrees (baccalaur^at) do not 
correspond to any of the English degrees. 



Full-time * 
Students. 

First i 
Degrees. | 

Canada : 



! Toronto^ ....... 

6,422 

839 1 

McGffl . . . .. 

3,191 

343 i 

4 western provincial tmiversities . 

6,804 

766 i 

3 French universities , , . 

9,774 

407 i 

i 12 other universities 

6,457 

795 j 

i 

i Canada, totals .... 

32,648 

3,150 1 

1 Australian u:n,iversities (6) 

I 6,390 

1,031 1 

1 New Zealand 

I 1,868 

400 1 

i South African universities (4) . 

! 5,830 

902 1 

1 Indian universities { 17 ) . . 


13,248 i 


819 American universities and 
colleges, excluding pre-matricula 
tion departments, and 155,603 law, V 
medical, dental, theological, phar- j 
maey, and engineering students 




Enrolled students 
in 1925-26, both 
f ull - time and 
other : 611,660 


Close co-operation between the parts of the 
British Empire is an ideal which innumerable 
public speakers and writers constantly proclaim. 
What more promising field for such co-operation 
could be found than the learned world, and what 
more indispensable documentary aid to co-opera- 
tioii in this field than the " Universities’ Yearbook”? 
Yet we are told in the preface that the sales are so 
comparatively small that the annual deficit in- 
curred in respect of it has been very heavy and the 
Universities Bureau has, in consequence, been 
constrained to raise its price from 7a. to 15a. 
The new price cannot be called excessive when com- 
pared, for example, with the price of “ Minerva ”, 
but one regrets that the increase should have been 
necessitated by the inadequacy of the Bureau’s 
income. 

* The mimber of part-tims students is not given in all cases. In 
universities in Canada, Australia, Xew Zealand, and South Africa, for 
which their number is given, there were 11,359, as compared with 29,791 
full-time. 

A Logical Course of Elementary Physics. 
Physics. By W. J. E». Calvert. (General Science 
Series.) Part 2 : SouTid. Pp. vii + 142. Ss. 
Part 3 : Light. Pp. vii +202, 3^. Part 4 : 
Magnetism and Electricity. Pp. x + 333, 45. 
(London : John Murray, 1929.) 

T hese three books are worthy successors of 
the author’s mechanics and heat— the first 
of the series— which was published in 1924. Mr. 
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Calvert is well known as a teacher of teachers, and 
no one who instructs the young in the elements 
of physics can afford to ignore these volumes, 
whatever conclusion he may reach as to the desir- 
ability for their use by his pupils. 

Obviousty the outcome of long and thoughtful 
experience, the books are, in a sense, too good, for 
they read almost as if they were taken down by a 
stenographer as the lectures were delivered, and 
it is to be doubted if text-books should read like 
the spoken word. The movement is sometimes 
too slow, too logical, and perhaps too laboured. 
Yet this is not always so, for on the twentieth page 
of the volume on light we find, " Our present views 
have returned somewhat to the Hewtonian view, 
except that, in the place of corpuscles, we have 
quanta of energy, associated with the idea of a 
periodic electro-magnetic disturbance”. There- ^ 
after that volume trips more lightly, and the going 
is made easier by the relegation of lens formulae 
and details about practical work to appendices at 
the end of the book. 

The design of the author has been to give a 
physical basis to the subject, and his treatment 
throughout the series has been as devoid of mathe- 
matics as is reasonably possible. In this he has 
been very successful in the volume on sound, which, 
being full of interesting practical applications, 
holds the attention of the reader. The chapters 
on reflection here are very good. 

In some respects, the book on magnetism and 
electricity is the most interesting of ail. Many, 
perhaps most, teachers prefer to start from some 
point within the pupils’ ken : batteries, ammeters, 
electric bells, and the lil^e. Hot so the author, 
who only allows his readers to reach these things 
after a logical and lengthy journey. Whether they 
will have acquired a thirst for more knowledge by 
that time may be doubted, but there is no doubt at 
all about the skill with which the route has been 
mapped out. Those who insist on the logical 
development of ideas for the young mil find it to 
perfection here. Starting with only just sufficient 
magnetism for his purpose, the author deals im- 
mediately with current measurement, and then 
by an easy transition passes to electrostatics, where 
he wisely avoids the usual system of units. Then 
follows — too soon, as some will think— a chapter 
on the structure of the atom, after which potential 
measurement is introduced by the heating effect 
of current, when at length the way to Ohm’s law 
is opened up, and all is plain sailing again. 

If the author has chosen a hard route, he has at 
least made it as easy as possible by avoiding un- 
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necessary difficulties, as for example tlie measure- 
ment of magnetic moments and tlie use of tlie 
tangent galvanometer, which can be found by the 
morbidly curious in appendices at the end of the 
volume. An excellent chapter on rays adds to 
the interest of the book, and there is an admirable 
preface, which provides food for the teacher, if 
not for the taught. 


Miers' Mineralogy. 

Mineralogy : an Introdueiion to the Scientific Study 
of Miyierals. By Sir Henry A. Miers. Second 
edition, revised by Dr. H. L. Bowman. Pp. 
XX -f 658. (London: Macmillan and Co., Ltd., 
1929.) 30.^. net. 

T he first edition of this book appeared in 1902. 

It was clearly wiitten, admirably illustrated 
by drawings and photographs, and it soon became 
a standard text-book on the subject of pure miner- 
alogy. The editor of the second edition, who is also 
Sir Henry Miers ’s successor in the chair of miner- 
alogy in Oxford, has added to the illustrations, 
brought the text up-to-date where necessary, adding 
a new chapter on the investigation of crystal 
structure by means of X-rays, but has retained the 
original text so far as possible. 

In the main, this plan has been successfully 
carried out, and it is perhaps only in the ‘ Intro- 
duction ’ that there has been a too strict adherence 
to the original. In the body of the text full justice 
is done to the recent advances in the study of 
crystal structure, but in the ‘ Introduction ’ it is 
barely mentioned, with the result that some pas- 
sages, which in the first edition were remarkable 
forecasts of possible developments, are now almost 
out-of-date, so nearly have their prophecies been 
fulfilled. 

The additions to the text, including 63 new 
figures, amount to 74 pages, of which 22 are 
devoted to the new chapter on crystal structure, 
and further pages in the descriptive part of the 
book give explanations of the structure of diamond 
and graphite, blende and wurtzite,a- and /^-quartz. 

It is not to be supposed that the relatively small 
additions to the text indicate either lack of progress 
in mineralogy or want of thoroughness on the part 
of the editor. Much that has been done for the 
advancement of mineralogy within the last twenty- 
eight years lies outside the scope of the book, which 
w^as clearly limited by the author to the ‘ essential ’ 
properties of minerals and the means by which 
they are investigated. In the description of the 
^ essential ’ properties of minerals, apart from the 
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determinations of crystal structure, there is little 
new matter wffiich can find a place in a text- book. 
The generally accepted system of classification has 
remained unaltered and W’ork on systematic miner- 
alogy has been devoted to the perfection of measure- 
ments and chemical analyses, and to the description 
of new minerals most of which are too rare to be 
included in a book intended for students. In the 
improvement of methods by which the properties 
of minerals are investigated there is much that is 
new that might have been introduced had space 
permitted. There are, however, many good text- 
books to which students can be referred for recent 
developments in petrographic methods, in the use of 
the ^ universal ’ stage of Fedorov, and in the study 
of pohshed plates of opaque ores, and by deciding 
to omit descriptions of these methods the editor has 
left us with a text-book which is not only reasonable 
in size but also eminently readable. 

The printing of text and figures has been admir- 
ably done, and the price is not excessive for a book 
of this size. 


Our Bookshelf. 

Ions, Electrons and Ionizing Radiations. By 
Prof. James Arnold Crowdher. Fifth edition. 
Pp. xii -f- 353. (London : Edward Arnold and 
Co., 1929.) 12^. 6d. net. 

The appearance of a fifth edition of Prof, J. A. 
Crowther’s well-knowm book, which gives in a 
simple form a comprehensive and systematic treat- 
ment of an important range of experimental 
physics and its interpretation, has been necessi- 
tated by the progress of research during the past 
five years. The author’s object has been to pre- 
serve the point of view of the book in relation to 
scientific thought, and the alterations effected are 
of a minor character ; among the most important 
additional sections are those dealing with Aston’s 
work on the packing efiect, the Compton effect and 
theory of X-ray scattering, the work of Davisson 
and Germer and of Thomson on the diffraction of 
electrons by a crystal, Millikan’s discovery of 
cosmic radiation, and the magneton together with 
the experiments of Gerlach and Stern. New and 
improved photographs by Wilson of the tracks of 
ionising radiations replace the earlier ones. The 
alterations have resulted in an enlargement of the 
book to the extent of about 24 pages. 

As pointed out by the author, the task of selec- 
tion from new and old material has not been easy. 
In a work of this type the quantum theory must 
necessarily play a prominent part in an interpreta- 
tion of the experimental basis of physics ; the 
section on the quantum theory is, however, un- 
changed, and a reader otherwise unaware of the 
present position would scarcely suspect the epoch- 
making changes through which this matter has 
been passing. A few lines only are devoted to the 
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new Wiivv thc‘r>r\' of tlie electron in connexion,, with 
the work on electron diffraction mentioned above. 
Sections dealing with the magneton and the 
ek^etron theory of conduction include no mention 
of the spiiining electron and Sommerfeld’s work on 
tlu' theory of conduction with the help of the 
Fermi-I)ira<* statistics, 

..Though the author has deemed it advisable to 
refrain from introducing matter which is at present 
soniew^hat speculative, the more advanced reader 
will be pardoned a feeling of regret that the results 
of some of the immense ranges of recent research 
have not found a place in the new’- edition. 

IST. M. Blioh. 

A7iists in String : String Figures, their Eegional 

Fisinbuiion and Social Significmice. By Kath- 
leen Haddon (Mrs. 0. H. T. Eishbeth). Pp. x 4- 

174. (London : Methuen and Co., Ltd., 1930.) 

^s. net. 

Mrs. Eishbeth has long been known as a zealous 
collector and student of the string games known 
popularly as ' cat's cradle k In this volume she 
justifies a study wiiich, to the Philistine, may seem 
puerile, by indicating its bearing upon the problems 
of cultural anthropology, showing on one side that 
these string games, especially in their more compli- 
cated f ormSj represent an expression of a creative or 
artistic impulse, and, on the other, give the student 
certain quite specific pieces of information about 
the environment and social facts in the life of the 
people among whom they are found. The games 
are here described according to their geographical 
distribution, five games being taken from each 
group. 

Although more than eight hundred games are 
known, there are many and striking gaps in our 
knowledge. Yet ■when due allowance is made for : 
this, the first remarkable fact to emerge is the j 
peculiar geographical distribution of the games. 
While the string figure is -widely distributed, occur- 
ring in Korth America, probably South America, 
though the Guianas at present furnish the only 
record, Africa (at present sparsely), Australia and 
Oceania, yet Eurasia is practically a blank space. 
The author, therefore, concludes that wEile the 
Eskimo, redskins, tropical browns and blacks, have 
these figures, the white, yellow, and Asiatic brown 
people have practically none. 

The subjects also are curiously distributed, or 
23erliaps more correctly show curious absences. In 
TWest Africa, for example, no figures represent big 
game. Mrs. Eishbeth suggests that these absences 
may conceal interesting evidence as to native ways 
of thought, and in any case call for further investiga- 
tion. Mrs. Eishbeth’s suggestive treatment of her 
fascinating subject cannot fail to stimulate further 
collection wLich may bring the information desired. 

An Inorganic Chemistry. By Prof. H. G. Denham. 
Second edition. Pp. viii + 688. (London: 
Edward Arnold and Co., 1930.) 12.5. 6d. net. 
Proe. Denham gives a lucid and logical exposition, 
of his subject within a moderate compass. He 
bases his arrangenient upon the periodic system, 
and introduces new lawB or generalisations as the 
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occasions arise. In this wny he , secures a con- 
tinuity of narrative wLich is sometimes lacking in 
wwks dealing with this subject. His method of 
presentation has the further merit of effecting a 
smooth correlation of the purely descriptive side of 
inorganic chemistry wi‘th some of the leading con- 
ceptions of physical chemistry. Objection may 
be raised to certain details, such as the designation 
of phenol as an aromatic alcohol (p. 377) and the 
statement (p. 363) that nearly three hundred 
hydrocarbons have been isolated On the wLole, 
however, the book appears to contain very few 
factual misstatements. We suggest that more 
information respecting the localities in which 
important minerals are found might be included 
with advantage in a future edition. Altogether, 
this is a carefully planned book, wLich may be 
recommended for the use of advanced classes in 
the schools and intermediate classes in the uni- 
versities. It is well printed, adequately illus- 
trated, and easy to read. 

Growing Up : Ho w one did it in Different Times and 

Places. By Ellen C. Oakden and Mary Sturt. 

Pp. 238. (London : Kegan Paul and Co., Ltd., 

1930.) 5.5. net. 

This book embodies an excellent idea, and the idea 
is very competently carried out. It is meant for 
boys and girls, but we should not envy the adult 
wiio failed to find it interesting. The book tells 
wEat sort of lives boys and girls lived, and especially 
how" they w'ere educated, in other times and in 
other lands — in ancient Greece, in the Middle Ages, 
and the age of chivalry, in S.hakespeare's time, a 
century ago, and fifty years ago. It tells liow^ ladies 
w'ere made in times gone by, and wLat sort of life a 
boy lived in the pioneer days of western America. 
The fare is varied, but not incongruously so. 

One point strikes us forcibly. Our forbears 
never learnt the elements of scientific method in 
school laboratories. But some of them, as this 
book reminds us, managed to acquire a keen and 
a life-long interest in the wonders of earth and sea 
and sky. The old-fashioned naturalist, who loved 
Kature, but set small store by analysing and dis- 
secting her, knew something of the joy of living, 
wEich is less common since we began to teach 
science in our schools. So perhaps even now w^e 
have not hit upon the very best way of ' growing 
up k 

The Living Past. By John C. Merriam. Pp. 
xii + 144 + 16 plates. (Kew York and London : 
Charles Scribner's Sons, 1930.) 7.?. 6^^. net. 

The author of this little book has obviously 
pondered deeply on the facts revealed by geological 
science. He tells us that the seven chapters are 
episodes selected because of their touch with 
especially significant aspects of the problem of life 
historykk and the subjects he has chosen are mainly 
drawn from the magnificent sections of the Grand 
Canyon of the Colorado. On his themes the author 
has written lightly with singular grace and charm, 
and the absence of technical details will add to the 
pleasure of the general reader. The book is w^'ell 
illustrated ; but the price seems too high. 
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Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he imdertake to return^ nor to correspond with 
the turiiers of, rejected manuscripts intended for this 
of any other part of Nature. No notice is taken 
of anonymous communications,'] 

The Crystal Structure of Krypton. 

We have made two Debye- Scherrer exposures of 
solid krypton at the temperature of liquid hydrogen 
boiling under normal pressure, one with copper Ka 
radiation, the other one with unfiltered iron radiation. 
As was to be expected, we found a face-centred cubic 
lattice. The lattice constant is 5-59 A. The cal- 
culated density is 3T3. The distance of the centres 
of neighbouring krypton atoms amounts to 3*96 A., 
whereas from viscosity measurements the value 3*23 
A. is deduced for the diameter of the atoms. Ratio 
1*22 ; the analogous ratios for neon, argon, and xenon 
are 1*35, T29, and 1*23 respectively. 

We are indebted to G. Claude for the quantity of 
krypton we used. 

A more detailed account of this work is being pub- 
lished in the Proceedings of the Amsterdam Academy. 

W. H. Keesom. 

H. H. Mooy. 

Leyden, May 31. 


In a previous letter to Nature upon the crystal 
structure of xenon, we announced that w’e would 
next examine krypton. We have modified the camera 
used for the previous experiments by reducing to a 
great extent its internal volume and making it per- 
fectly gas-tight, so as to be able to work in a krj^pton 
atmosphere, thus overcoming the difficulties previ- 
ously encountered. 

The gas has been brought to the solid state upon a 
quartz capillary (set in the axis of the Debye camera) 
internally cooled by liquid nitrogen. The photograms 
obtained, with iron anticathode, showed 14 lines, 
4 of which belong to the radiation, correspond- 
ing to a face-cenired cubic structure, The lattice 
constant of the elementary cell of krypton, containing 
4 atoms, is a =5*78 A. The following data have also 
been calculated : volume, 193 x 10"^"^ c.c. ,* density, 
2*83 gm./c.c. ; atomic radius, 2-04 A. Experimental 
details and a discussion upon the present data will be 
published elsewhere. G. Natta. 

A. G. Nasini. 

Departments of General and 
Industrial Chemistry, 

Royal Polytechnic, Milan, 

May 31. 


Ethyl Alcohol : a Product of High Pressure 
Syntheses. 

During a recent discussion at the Royal Society 
on catalytic reactions at high pressures, Mr. M. P. 
Applebey of the Imperial Chemical Industries, 
Limited, Billingham, remarked that “ in our experi- 
ence we have never succeeded in obtaining with any 
catalyst whatsoever, more than a mere trace of ethyl 
alcohol 

This statement, which expresses a matter of fact, 
has since been followed by allusions in the Press 
which appear to suggest that there is some funda- 
mental reason why this alcohol, unlike other primary 
alcohols, may not be produced in the series of con- 
densations occurring between carbon monoxide and 
hydrogen in iDresence of various catalysts. 
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! Dr. E. K. Rideal, writing in Nature of April 12, 
p. 584, refers to the pi*odiiction through the foregoing 
condensations of a whole sequence of higher aldehydes 
and alcohols, “ with the possible exception of ethyl 

alcohol 

A paraphrase of this statement appears in a leading 
article of Chemistry and Industry, April 25, 1930, 

On the other hand, there, is the testimony of Eraiiz 
Fischer and Hans Tropsch (“ Brennstoff Chemie ”, 4, 
281 ; 1923), who found that in the presence of 
alkalised iion under pressure, ethyl alcohol was 
present among the condensation products of carbon 
monoxide and hydrogen. Moreover, in a lecture to 
the German Chemical Society {Ber., 59, 30 ; 1926), 
A. Mittasch included ethyl alcohol in a comprehensive 
list of the organic products of this condensation. It 
should, however, be recognised that these German 
memoirs indicate conditions such as favour the 
production of very complex mixtures, including 
alcohols, ketones, aldehydes, organic acids, esters, 
and hydrocarbons. 

Working with various catalysts we have obtained 
evidence of the formation of ethyl alcohol in not 
inconsiderable quantities. Our specimens of alcohol 
boil at 78* 2° /7 60 mm. and furnish ethyl 3 : 5-dinitro- 
beiizoate melting at 92'^ and giving the same melting 
point when mixed with a 3 : 5-dinitrobenzoate pre- 
pared from an authentic specimen of ethyl alcohol. 

It would accordingly be desirable to suspend 
judgment on this debated point until the appearance 
of more complete evidence. We propose to publish 
in the near future a detailed account of our produc- 
tion of ethyl alcohol from carbon monoxide and 
hydrogen. 

G. T. Morgan. 

R. Taylor. 

Chemical Research Laboratory, 

Teddington, Middlesex, 

May 24. 


The Acquired Characters of Alytes. 

I AM glad that Prof. MacBride (Nature, May 3) 
agrees that a reversion to the original environment 
would be likely to produce the result I suggest, but 
I am sorry he assumes that I accept Kammerer’s work 
in the sense he does. What I said was, that even if 
all Kammerer\s results with regard to Alytes were 
accepted, the experiment could not be held as com- 
plete until the effects of a reversion to the original 
environment had been demonstrated. Prof. MacBride 
now says that, unless there existed in the germ-plasm 
potentialities to respond in a definite manner to 
changes in the environment, there would be no possi- 
bility of evolution. 

I entirely fail to see any reason for this assertion. 
Such potentialities are doubtless of great value to the 
individual, but what is their relation to evolution ? 
That such potentialities have been produced and may 
be modified in the course of evolution like other char- 
acters, most biologists would, I imagine, be prepared 
to admit ; but it seems reasonable to regard them as 
the product rather than as the cause. Let me state 
a hypothetical case. An animal during its develop- 
ment passes through a stage where it possesses gills. 
It has the potentiality to respond to the environment 
so that if the parents are kept from water the gill 
stage occurs in the egg, but if the parents are given 
free access to water, the animal hatches out earlier 
and the gill stage occurs in the free-swimming in- 
dividual. I do not see, however often the change of 
environment may be made during consecutive genera- 
tions, with its consequent temporary change in the 
character, that any new character or permanent 
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change in an existing character need ' be. ^ ass^ed. 
For such a.- permanent changej a modification in the 
potentialities must occur. 

Prof. j\IacBride €ippai-ently believes that such a 
modification is produced by the action of the environ- 
ineut uj)on the potentialities. This explains his 
assertion that evolution would be impossible without 
potentialities in the germ-plasm to respond in a 
definite manner to the action of the environment. 
He is assuming the truth of Ms view of a disputed 
point. The opposite view is that such modifications 
are produced in successive generations by the survival 
of those variations which occur in animals on the 
production of a new individual. The case of Kam- 
merer’s Alytes does not seem to me to be convincing, 
even as stated by Prof. MacBride. 

Since writing the above, I have seen Prof , Przibram’s 
letter in hi'A.TuiiE of June 7, p. 856. 

Evcin if the statement be accepted that Alytes eon- 
tiiiiies to lay its eggs in water after the temperature 
lias been reduced, the original environment has not 
been restored ; if it had, there would not be sufficient 
water for it to lay its eggs in. A true ‘ return ’ to 
former conditions, then, necessitates the absence of 
water. In saying that deprivation of water would 
not l^e such a ‘ return ’ but ‘‘ induction in the 
opposite direction Prof. Przibram appears to me to 
be making an assumption necessary only if the facts 
are to be forced to fit in with a preconceived idea. 
He has for the moment forgotten that von Nageli’s 
experiments have been carried a step further in the 
United States, and that the plants show various 
stages of modification in the characters they develop, 
corresponding to the variations in the environment. 
Given the same modification of environment, the same 
modification of character appears, whether extreme 
or intermediate. I see no more suggestion of the 
inheritance of acc(iiirements in the case of Alytes than 
in the case of the plants. 

If Prof. Przibram will extend his admission that 
the development of tlie nuptial pad depends upon 
‘ external conditions ’ to the laying and hatching out 
of the eggs of Alytes, I cannot see why he should 
quarrel with any statement in my letter of April 12. 
As I said then, Kanimerer’s experiments with Alytes 
are not complete as they stand. 

Chables Walkeb. 

The University, 

Liverpool. 


An Exceptional Whirlwind in Natal. 

At the village of Impendhle, Natal, on Mar. 23, 
1930, there occurred a whirlwind of considerable 
violence, and the damage resulting therefrom illus- 
trates in a remarkable manner the great intensity of 
the rotatory and suctionai forces that can be engen- 
dered. The course travelled by the whirlwind could 
be followed, as a cloud was caught up in its vortex 
(Fig. 1). 

I am indebted to Mr. E. T. A. Minkner for the 
following notes and for the accompanying photographs. 

On the morning in question the wind came from 
the north, and during the whirlwind it changed to the 
west. There was a little hail, but not much rain. A 
peculiar, horizontal cloud w^as first noticed to the 
west of the village near the Impendhle Mountain. 
The cloud moved in a northerly direction, and when 
above a certain hill known as" the ‘ W ’ it became 
funnel-shaped. The funnel travelled in a circular 
course to the north and round to the east of the 
village. Afterwards h longer and thinner 

until it disappeared in the general canopy of cloud. 
The photograph was taken at 1.45 p.m., when the 
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funne 1-shaped cloud was almost in contact with the 
ground. 

Th e line of travel of the apex of the whirlwind over 



Pig. 1. —Cloud caught up by whirlwind, Impendhle, Natal, 1.45 P.M., 
Mar. 23. (Photograph by Mr. E. T. A. Minkner.) 


the ground was marked by devastation. The rotatory 
force rooted up grass and played havoc with a group 



Fig. 2. — Trunk of wattle tree twisted and shattered by whirlwind 
of Mar. 23 at Impendhle, Natal. (Photograph by Mr. E. T. A. 
Minkner.) 

of black wattle trees. One tree about feet in 
circumference ^vas bodily twisted off its roots and 
drawn up about 90 feet in the air, while another 



NATURE 


891 


June 14, 1930] 


larger tree liad its solid trunk split and twisted in the 
manner shown in the second photograph (Fig. 2). 

The top of the tree and most of the lateral branches 
were broken off, and doubtless the leverage exercised 
by the action of the rotating wind on the boughs 
assisted materially in the twisting and shattering of 
the trunk, since it is almost inconceivable that the 
force exerted would be so excessive as to twist a tree 
trunk by direct action on the trunk itself. 

The great suctional force w^as demonstrated by the 
tree which was drawn up into the air. It is clear that, 
if the whirlwind had happened to pass over a body of 
w^ater containing fishes, a rain of fishes would have 
resulted. In this connexion it may be mentioned 
that on April 14, 1909, an authentic case of the fall 
of fresh-water fishes occurred at Newcastle, Natal. 

Ebnest Warren. 

Natal Museum, 

Pietermaritzburg. 


A. 


The Oogenesis of Lttmbricus. 

The current number of the Quarterly Journal of 
Microscopical Science contains an interesting paper 
by Dr. Vishwa Nath on the vexed cfuestion of the 
oogenesis of the earthworm {Pheretinia^ in his case). 

After having gone over the earthworm oogenesis 
again, we agree with practically everything Dr. 
Nath has written. However, we have found a 
^ vacuolar system ’ as well. Dr. Nath states that 
“ Vital dyes, namely, neutral red and janus green B, 
have been extensively used [by him] in the form of 
very thin watery solutions, but they do not in any 
way improve the appearance of the egg. ...” Dr. 
Nath, Mr. Harvey, and the senior writer have previ- 
ously overlooked the ‘ vacuolar 
system ’, but if the ovary is 
left for about an hour in neutral 
red Ringer (pink solution) a 
fine system of red globules 
stains up. We have no doubt 
that if Dr. Nath tries longer 
periods he will also find these 
globules. 

Now there can be no doubt 
that there is a real vacuolar 
system in mammals, molluscs, 
and insects, for in certain cases 
it can be seen without staining, 
or in directly fixed tissues 
(Kolatschew). But these glob- 
ules in the germ cells of earth- 
worms take a much longer 
time to stain (or appear). In coelomic epithelial 
cells (Fig. 1, A), however, they appear quickly, and 
certainly resemble the ‘ vacuome’ of molluscs. We 
could not satisfy ourselves that the globules were 
present in Lumhricus cells, intra vitam, without stain- 
ing, or after osmic acid, . It does not seem possible 
entirely to dismiss the idea that these globules might 
be segregation vacuoles and not pre-existing struc- 
tures. Possibly many neutral red staining globules 
are segregation vacuoles and have been confused 
with the neutral red vacuoles of such animals as 
Abraxas and Oavia, where there is, before staining, a 
definite pre-existing aggregation of globules. We 
have also sueceeded in staining a ‘ vacuome ’ in nerve 
•cells of L'Ujnbricus A 

One point we should like to stress. These vacuoles 
filled with neutral red dye are not related in any 
way to the argentophile and osmiophile bodies, which 
can be seen intra vitam m. the earthworm ovary 
and nerve cord, and are known as Golgi elements. 
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The mitochondria, the neutral red globules, and the 
Golgi elements can be seen side by side separately 

(FigX 1, B). 

Maureen O’Brien. 

J, Bronte Gatenby, 


Trinity College, Dublin, 
'May 15. 


Fechner’s Law. 

The j)ower of the eye to distinguish differences in 
brightness has hitherto been specified by the ratio 
Aljl, where Al is the least perceptible increment in 
brightness when the eye is observing a surface of 
brightness 1, Weber stated that the ratio was 
constant, and this statement has been known as 
Weber’s law or Fechner’s law. It was obvious to 
Fechner that the law did not hold for high and low 
intensities. But he considered that these deviations 
were due to disturbing factors, dazzle at high inten- 
sities, and the intrinsic light of the eye at low 
intensities. 

In a recent paper {PhiL Mag., 8, p. 520 ; 1929) 
R. A. Houstoun suggested that the reciprocal of 
Weber’s ratio was a Gaussian probability curve when 



plotted as a function of the logarithm of the intensity. 
We have tested this point, and a full description of the 
experiments will be published in due course, but we 
think it desirable to state here, in view of the number 
of physiologists and psychologists interested in the 
matter, that i/Al forms a good probability curve. 
The accompanying diagram_ (Fig. 1) shows typical 
sets of observations for red light, the abscissae giving 
logarithms of the intensity and the ordinates J/AJ. 
In the interests of clearness, the zero of the one curve 
has, been displaced vertically upwards. The curves 
are probability curves fitted to the results. The 
observations for blue light agree with those for red 
except at low intensities, where there is a deviation 
if the eye is dark adapted. 

It may be shown that the sensation at any intensity 
is proportional to the area to the left of that intensity, 
and that the obvious interpretation of the observations 




892 


NATURE 


is that, we are. deali,'ng with a group of percipient 
elements, forming a homogeneous population, which 
aonw over the threshold as the intensity is raised. 

R. A. HotrsTOiJN. 

Jaivies F. Sheabeb. 

University, Glasgow, 

May 10. 

Presence of a Yeast in the Death Watch Beetle 
{Xestobium rufo-villosum De G.). 

Ih a letter on the above subject in Natube of 
April 26, p. 635, Mr. L. IN'. Staniiand directs attention 
to the presence of yeast sjnnbionts in Xestobium in 
connexion witli the work of our colleague, Mr. W. G. 
Cam] >bell, on the chemical aspects of the destruction 
of oak wood, by powder- post and death watch beetles, 
Lyetus spp. and Xestobium sp. {Biocliem, Jour,, 23 , 
No. 6, pp. 1290-1293 ; 1929). 

xA study of symbiosis in relation to certain wood- 
boring beetles has been started by this laboratory in 
order to check and add to the results of the earlier 
workers, Karawiew, Eseheiich and Buchner, and of 
the more recent in vestigators, Heitz and Breitsprecher. 
The work of the last named {Zeitschr. f. MorphoL u. 
Okol. tier Tiere, 2, parts 3 and 4, pp. 495 et seq, ; 1928) 
is the most important in connexion with the Anobiidse, 
with which family we ai'e chiefly concerned. 

So far, most of Breitsprecher ’s observations on the 
larvae of Xestobium and Anobium have been confirmed. 
This worker could find no evidence of the presence of 
yeast organs in the ovipositor of dry museum specimens 
of Ptilinus psctmicornis L., but our sections of the 
larvae have disclosed the presence of a pair of yeast- 
filled organs lying anterior to the mesenteron and 
connected with it by means of very fine ducts. The 
larva of this beetle seems therefore to be more special- 
ised in its symbiotic adaptations than that of Anobium 
punctatmn De G., which in the opinion of Breitsprecher 
is the most highly developed in this res|)ect of the 
Anobiids which he has examined. 

W© have succeeded in isolating j^ure cultures of 
yeasts from Anobium and Xestobium, but whether 
these yeasts correspond to the actual symbionts re- 
mains to b© proved. It is hoped that some light may 
be thrown on the chemical aspect of the metabolism 
of these insects if the yeasts can be grown on cellulose 
media. 

A histological study of the adult beetles has just 
been started. Meanwhile, our dissections of Xeslo- 
hium females in conjunction with Breitsprecher ’s 
section work lead us to disagree with Mr. Staniland’s 
use of the term ‘ spermathecae ’. The organs to which 
he refers are, in our opinion, specially developed 
structures ,• the spermatheca with its associated gland 
is quite distinct and occupies a normal position for 
most Coieoptera, that is, just anterior to the bursa 
copulatrix. Ronald C. Fisher. 

E. A. Pabkin. 

Entomology Section, 

Forest Products Research Laboratory, 

Princes Risborough, Bucks, 

May 9. 


Raman Effect in Metallic Halides. 

lo? is known that the crystalline halides of the alkali 
metals (for example, rock-salt) fail to exhibit the 
Raman effect. With the view of elucidating the 
reason for this behaviour, I was led to examine a 
series of other crystalline metallic halides, using the 
technique described in a recent note (Nature, Mar. 
22, p. 463), Amongst the numerous solids examined, 
the two chlorides of mercury stand out conspicuously, 
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giving Raman lines of great intensity corresponding 
to both positive and negative shifts of frequency 
(Figs. 1 (a) and (h), lines marked with arrow, the 
exciting line being 4358 A.). 

When we eom| 3 are the highly contrasted behaviours 
of the chlorides of mercury and of the alkaline halides,, 
and remark that mercurous chloride is insoluble in 
water, and that mercuric chloride in solution is a 
poor conductor of electricity, the inference is sug- 
gested that the electrovalent type of chemical union 
between atoms is unfavourable, while on the other 
hand the covalent type of linkage is highly favour- 
able, for the production of the Raman effect. This 



Fig. 1. — Kaman specfcra of (a) mercuric chloride, 
{b) mercurous chloride, and (c) sulphur. 


inference is supported by all the evidence obtained by 
me. It is found that lithium, barium, and thorium 
chlorides give no observable effect. On the other 
hand, the solid trichlorides of antimony and bismuth 
give strong Raman lines, while auric chloride, cad- 
mium iodide, and anhydrous zinc chloride give j ust de- 
tectable lines of feeble intensity. The contrasted be- 
haviour of stannous and stannic chlorides is also an 
example worthy of special mention. The former 
gives no new lines, while the latter is a liquid which 
gives an extremely strong Raman spectrum. 

Fig. 1 (c) is the Raman spectrum of ordinary 
rhombic sulphur with the green line of the mercury 
arc as the exciting radiation. It is of interest as 
showing that the Raman effect may be successfully 
photograj^hed even with strongly coloured solids. 

P. Kbishnamurti. 

210 Bowbazar Street, 

Calcutta, India. 


Raman Effect of Sulphuric Acid. 

Using incident mercury light, the Raman effect of 
sulphuric acid at varying concentrations has been 
studied. In the results below, 1 00 per cent is the purest 
acid obtainable ; 50 per cent is 1 molecule of sulphuric 
acid to 1 molecule of water ; 0 per cent is pure water. 

At 100 per cent, Raman lines were obtained at 
4585 A., 4566, 4542, 4470, 4438, 4276, 4252, 4224,. 
4203, 4171, 4142. These decreased in number and. 
intensity at 90, 80, 70, and 60 per cent, until at 50- 
per cent the lines found were 4566 A., 4542, 4470,. 
4438, 4224, 4203. At 40 per cent, Raman lines, 
were found at 4566 A., 4547, 4474, 4441, 4224, 4203„ 
At 30 per cent no lines were found, but weak bands, 
were present, which were probably due to the water, 
for they increased in number and intensity at 20, 10, 
and O per cent. 

Forty -five per cent concentration gave the same 
results as 50, and 35 the same as 30. Tlie sudden 
change between 45 per cent and 35 may indicate that 
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a large number of molecules are broken up into ions 
between tliese points. Some of the lines found at 
40 per cent may be due to sulphate ions. Most of 
the lines in pur© sulphuric acid were easily obtained 
in a three-minute exposure and the strongest ap- 
peared in a one -minute exposure. For other con- 
centrations fifteen minutes was sufficient, 

Raymond M, Bell. . 
W. R. FBEDjaiCKSON. 

Syracuse University, 

Syracuse, New York, May 9. 


The Swimming of Cuttlefish. 

It may not perhaps be generally realised that the 
common cuttlefish, Sepia officinalis, uses its siphon for 
slow swimming in all directions, as well as for the more 
violent backward leaps. We recently had an oppor- 
tunity of watching the behaviour of cuttlefish -which 

were swimming at 
eye level and above 
our heads in one 
of the large tanks 
of the Plymouth 
aquarium. We were 
> rather surprised to 

notice that while 
moving slowly for- 
wards with its fins 
undulating, the 
cuttlefish had its 
siphon curved back 
ventrally and was 
assisting its forward 
motion by emitting 
Fi&. 1. gentle squirts of 

water (Fig. 1, A). 
If the cuttle wished to turn to one side it would 
point its siphon opening to the opposite side and 
squirt a little more violently (Fig. 1, B). In fact, for 
all its general slow movements the siphon appeared 
to be used, the undulations of the fins merely keeping 
the motion continuous and preserving the balance. 
In the quick backwards swimming the fins were 
depressed along the side. The siphon was extended 
about an inch and a half and could be pointed in any 
direction. F. S. Rxjssell. 

G. A. Steven. 

Marine Biological Association, Plymouth. 


Echo Sounding and Depths. 

It is to be feared that the note on page 473 of 
Nattxee of Mar. 22 may lead to some misunderstand- 
ing and to conclusions unfavourable to the echo 
method of sounding. Dr. Maurer states that out of 
254 comparative soundings made by wire and echo 
in water over 2000 metres deep no less than 36 showed 
difierences exceeding 100 metres and that the maximum 
difference was 650 metres . It should not be overlooked 
that a part, possibly a large part, of the error may be 
due to the curvature of the wire when the ship was 
drifting, for it is Imown that as a rule the depth by 
echo is less than that by wire even when the bottom 
is regular. Dr. Maurer also considers that the crude 
echo distance, calculated on a constant velocity, is 
more useful to the seaman for fixing his position. 

It scarcely seems probable that deep soundings 
would ever be used for fixing a ship’s position, except 
possibly cable or surveymg ships, so that to the 
ordinary navigator the difference between corrected 
and tmcorrected soxmdings would be of no importance. 

In coastal water where the depth, or better, i;h© 
rate of change of depth, gives valuable information 
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in thick weather, the correction is of small practical 
importance wffien expressed in fathoms or 'metres, 
except in some places such as the Bed Sea. Special 
warnings are inserted on the Admiralty charts in 

such cases. 

The Supplementary Hydrographic Conference, 
which was held at Monaco in 1929, resolved that all 
soundings should be corrected so far as possible before 
being placed on the charts, and did not adopt a 
standard velocity of sound in sea water. 

H. P- Douglas 

(Rear-Admiral and Hydrographer 
of the Navy). 

Hydrographic Department, 

Admiralty, London, S.W.l, May 3. 


The Ions Produced by Discharges at Liquid 
Surfaces. 

We regret that, in our paper (Proc. Eoy, Irish Acad*, 
39, A, p. 21) ill quoting Prof. Xeleny’s description of 
the discharge from an alcohol point in the form of 
a stream of minute drops, we did not make it clear 
that this description applied only to discharge under 
the conditions of instability indicated in his letter in 
Nature of May 10. We are in agreement with Prof. 
Zeleny that the discharge from a stable liquid surface 
is similar to that from a metal point ; w© find that 
it is carried by ions of the ordinary kind. But although 
we have observed the conditions of surface instability 
and the transport of liquid mentioned by him, we 
have been unable, under the conditions of our ex- 
periments, using water and a number of alcohols, to 
find any evidence by Chattock’s method of the big 
drag on the gas which discharge currents carried 
altogether by drops should produce. We find evidence 
only of ions, which for a life of about 1/5000 sec. have 
mobilities similar to those of ions produced in air by 
the ionising radiations. 

On the other hand, in recent work, we have observed 
that in air dra-wn away from a discharging water- 
point, there are present large ions having mobilities 
at least as low as those of the large ions of Langevin. 

J. J. Nolan. 

J. G. O’Keeeee. 

University College, Dublin, 

May 16. 

Slug or Horned Viper ? 

As my name was mentioned by Prof. T. D. A. 
Cockerell in his letter in Nature of May 17 on the 
identification of a certain animal represented among 
the incised carvings at Karnak, may I point out that 
the figure in question is the Egyptian hieroglyph for 
the letter F ? I am informed by my colleague, Mr. 
A. Shorter, of the Department of Egyptian and As- 
syrian Antiquities, British Museum, that the animal 
portrayed in that symbol was identified as a slug so 
long ago as last century, the identification being based 
on a representation published by Prisse (1847), but 
that it has been more commonly recognised as the 
horned viper (Cerastes cornutvs (Linn.)). The ‘ horns ’ 
in the figure, if somewhat exaggerated, are like those 
of the viper and do not resemble the tentacles of a 
Veronicella (the slug which has been suggested), in 
which there are in fact two pairs of these appendages. 
The clearly defined head and slender ‘ neck ’ which 
are shown in the Karnak figure are not found in 
Veronicella, G. C. Robson. 

Zoological Department, 

. British Museum (Natural History), 

Cromwell Road, London, S.W.7, 

June 3. 
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Physics in Relation to Wireless.^ 

By Dr. W. H. Eccles, F.R.S. 


^pilE pi'e|iar;itory research work for the trans- 
1 station, that is, for generating electro- 

magnetic ^va^'cs, was done by. Hertz in the years 
1 880-88, aiKl appears to liaTe been prompted by 
the rivalry hietwecai the extant theories of electri- 
city aiifi magnetism. The laboratory work for the 
receiving station was done by Lodge in 1889, by 
Mitieliin and by Branly in 1890. Lodge’s work on 
the re<*epti<in of eieetrlc waves arose from observing 
tlait two metal knobs nearly in contact cohered 
when a, s]>ark occurred near them ; Minchm’swvork 
was on light sensitive cells and his observations of 
the effects of electric waves -was a side issue, but 
was dul\' recorded ; Branly ’s investigations were 
on the diminution of- the electrical resistance of 
contacts between oxidised metals and in masses of 
filings when sparks were made near by. 

Witlioiit asking which physicist we are to thank 
for each of the items needed for making a complete 
sending and receiving equipment for wireless tele- 
gi'aphy, we. know that Oliver Lodge demonstrated 
the transmission of signals across a space of 30 
yards and through several w^ails at the Royal 
Institution, London, on June 1, 1894. On this 
occasion a filings coherer w^as used, and the neces- 
sity of screening various portions of the receiver 
and its leads, which later became part of early 
wireless engineering, w^as emphasised. Later in 
1894, during the summer meeting of the British 
Association at Oxford, Lodge demonstrated the 
sending and recording of Morse code signals. He 
used a Hertzian oscillator with large copper plates 
as capacity areas, an induction coil with the usual 
vibrating interrupter and a Morse telegraphic key 
in the primary of the coil. As receiver he used a 
filings coherer with attached aerial wires for picking 
up the waves, a trembler of electric bell type 
operated by the coherer current and serving to 
shake the filings back to their non-conductive 
condition, and a Morse inker for recording the dots 
and dashes on tape. Other telegraphic instruments 
were employed as alternatives. The following year 
Popoff, ^ Russian physicist, added to the recording 
apparatus a long earthed vertical antenna for 
catching natural electric weaves produced by dis- 
tant lightning discharges ; he had |)ossibly adopted 
the vertical wire from the patents of Dolbear and 
other American inventors. 

By 1895, therefore, every item was ready for the 
attention of the engineer ; some parts of Lodge’s 
apparatus had to be made more powerful, other 
parts more sensitive, and all of it more trustworthy 
and robust before it could be put into the hands 
of telegraphists for everyday use. Improvements 
came rapidly, and the range of action Was gradu- 
alfy increased, but progress was limited by the use 
of highly damped trains of waves. At this date 
the spark gap at the sending station was situated 
in a long vertical wire, possibly surmounted by a 

* Erom the presidexitial address to the Institute of Physics entitled 
‘'The Influence of Physical Kesearch on the Development of Wire- 
less ”, delivered on May 27. 
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large metal plate, and the coherer w^as in another 
similar antenna at the receiving station. Such an 
arrangement had a high decrement and therefore 
any transmitting station affected every receiving 
station within range, and only one pair could w’^ork 
at a time. 

In Europe, so far as printed records can tell us, 
the earliest use of ^ tuning ’ coils in open oscillating 
circuits was due to Lodge, wLo appears to have 
satisfied himself by laboratory experiments in 1896 
and 1897 not only that inductance coils w’-ere useful 
in a Hertzian oscillator for adjusting frequency, 
but also that tlieir employment brought certain 
advantages over the method of adding capacity 
areas. The main advantage of inductance over 
capacity in an open oscillator is that the former 
prolongs, the latter shortens, a strain of oscillations 
produced b}^ a spark. In consequence, if straight 
Hertzian oscillators be used as sending antenna and 
receiving antenna, and they be tuned to each other 
by inductance coils, the damping of each is made 
low" and sharp resonance may be attained. 

Lodge’s patent in 1897 embodying this principle 
produced a revolution in both thought and practice. 
Hitherto it had been imagined that the electrical 
oscillations produced by the spark gap in the aerial 
possessed a very short wave-length of the same 
order as the dimensions of the spark balls, just as 
in the case of the Righi oscillator ; and the func- 
tion of the transmitting antenna had been ex- 
plained by supposing that the Righi waves ran up 
the wire and squirted out at the top. This seemed 
to explain wliy high wires were needed for long 
ranges. But now^ it w"as seen that the high wire 
vibrated as a Hertzian oscillator with a w^ave-length 
of the same order of magnitude as the length of 
antenna, and that range of signalling was related to 
length of wave. Moreover, Lodge’s patent specifica- 
tion disclosed a scheme for exciting a metallically 
continuous antenna from a spark in a branch cir- 
cuit, thus contradicting the accepted idea that 
radiation w"as impossible unless the spark was 
formed in the antenna. Stranger still, the receiving 
antenna was shown as a continuous straight 
oscillator with its tuning coil acting as the primary 
of a high frequency transformer, the coherer being 
connected into the secondary circuit. Being, in 
fact, a mine of scientific information and sugges- 
tion, Lodge’s specification furnished during several 
succeeding years all the fundamental ideas em- 
ployed by the engineers who developed commercial 
signalling plant of the spark type. 

In illustration of the last statement and to put 
on record another triumph of the laboratory, I may 
cite the important development known as the 
quenched spark transmitter. The germ of this 
appears in Lodge’s patent, where it is explained 
that an antenna would become a more persistent 
oscillator if it were excited by a short-lived spark 
in a side circuit. The cessation of the spark auto- 
matically frees the antenna from the branch circuit 
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and from the dissipation of energy in it. The 
idea was improved upon by Max Wein in 1906, who, 
for the purpose of his laboratory measurements, 

■ invented a form of gap that ensured rapid quench- 
ing. This w^as developed by the Telefunken 
engineers into a type of transmitter that has seen 
world-wide service. 

From the year 1900 onwards the^, more alert 
workers in wireless sought about for a method of 
generating continuous waves. The hope of achiev- 
ing wireless telephony was the incentive, for no one 
at that time foresaw that continuous wave tele- 
graphy by the Morse code could be better than 
spark telegraphy. The problem was to devise a 
method of generating continuous waves of fre- 
quency at least 100,000 cycles per second. The 
physicists’ solution came from an unexpected 
direction, namely, from the scientific investigation 
of the properties of an electric arc traversed by 
alternating currents of low frequency. In 1900, 
Duddell was pursuing these investigations on 
carbon arcs and happened to connect across the 
arc gap an inductance coil and condenser in series 
just as if the arc gap was a spark gap. He was 
surprised to find that the arc whistled when ignited, 
and soon discovered that the pitch of the note 
depended on the magnitudes of inductance and 
capacity of the shunt circuit in the same way as in 
a spark circxiit. 

The study of the oscillating arc was taken up by 
Poulsen in Denmark and he investigated the 
Duddell phenomenon when the arc burnt in various 
gases and between various electrodes. By 1903 he 
discovered that an arc burning in hydrogenous 
vapour between a copper anode and a carbon 
cathode was capable of developing currents of 
frequency required for radio -telephony and of 
considerable power. This splendid discovery led 
straight to practical radiotelephony. 

Fessenden invented the heterodyne method of 
receiving telegraphic signals. The method relies 
upon the employment of a local source of electrical 
oscillations near enough in frequency to that of the 
incoming wave to produce in the receiving circuits 
regular increases and decreases of amplitude at an 
acoustic frequency. The conception comes straight 
from the storehouse of acoustic theory, and could 
only have arisen in the mind of a student and 
teacher of physics, like Fessenden. It is, in my 
opinion, one of the four or five universally important 
steps in the history of wireless technique. 

The most striking example of the discontinuity 
of the progress of wireless is afforded by the matur- 
ing of the amplifying vacuum valve. 

The first vacuum tube containing a hot filament 
and a separate electrode with external lead, that is, 
the first thermionic diode, was made by Edison in 
1883. Studies of the thermionic current across the 
vacuum were conducted by Hittorf (1883), Preece 
(1884), Elster and Geitel (1887), and Fleming (1889 
and 1896). Three years later J. J. Thomson’s 
laboratory took up the problem and, in particular, 
0. W. Bichardson during the next three years pur- 
sued his classical researches, usually employing a 
form of diode that has become tjrpical, namely, a 

Ho. 3163, VoL. 125];'^^ ' ^ 


straight filament along the axis of a cylindrical 
anode. Meanwhile an analogous form of diode in 
which the source of electrons is a photo-electric 
surface was being similarly studied. Many of the 
researches of the date were aimed at measuring 
the charge and the mass of the particles carrying 
the current across the- vacuous space ; and for this 
purpose other electrodes were sometimes introduced 
for defiecting the particles by an electric field. 
Lenard, in 1902, used an anode of wire gauze so thht 
fight could pass through it to the cathode and 
liberate electrons ; Wulf later used a flat spiral of 
wire, parallel to the photoelectric cathode for the 
same reason ; Varley in 1903 observed that when 
the gas pressure was below" about five microns the 
electrons could be accelerated towards a positive 
grid so as to be shot through the meshes of the 
gauze. At higher pressures ionisation by collision 
occurred near the grid and gave such tubes their 
steep characteristic curves. Besides ail this experi- 
mental work of an abstract nature, various applica- 
tions of the electric discharge through gases had 
been made to the rectifying of alternating currents. 
Thus the scientific atmosphere of the first three 
years of the twentieth century was thick with 
material ready for useful applications. 

The first application of vacuum tube physics 
which I have to notice w"as made by the well-known 
German physicist Wehnelt, who, having discovered 
in 1903 that filaments coated with oxides of rare 
earths emitted electrons copiously, patented a 
diode with coated filament as a rectifier in January 
1904. He called this thermionic diode an electric 
valve. It is sometimes said that Wehnelt invented 
the thermionic valve — but this is a fallacy ; he 
invented the coated filament, and he invented the 
name, perhaps, but thermionic tubes with two 
electrodes had long been commonplaces in physical . 
laboratories. It is notew"orthy that, apart from 
the valuable invention of the oxide coating, 
Wehnelt ’s application is widely used to-day at many 
transmitting stations for rectifying alternating 
current and in the so-called ' battery eliminators ’ 
of broadcasting sets. About eleven months after 
Wehnelt, Fleming patented the combination of a 
thermionic diode, a coil and an indicating instru- 
ment, to form a circuit in which alternating current 
could be produced and rectified, special stress being 
laid on the applicability of the circuit for detect- 
ing by rectification the feeble alternating currents 
experienced in wireless receivers. The diode as 
detector was in the field for several years as a rival 
to the electrolytic and contact detector. The third 
interesting application of vacuum tube physics was 
made a year later by von Lieben, who proposed to 
utilise the lateral deflection of a stream of electrons 
as an amplifier. The current to.be amplified w"as 
intended to cause the deflection — either by charg- 
ing an auxiliary electrode which then attracted or 
repelled the stream, or by producing a magnetic 
field. The fourth application was made a year 
later in America hy de Forest, who, by means of an 
auxiliary electrode in the form of a grid, controlled 
the passage of the electrons to an anode by acceler- 
ating or decelerating them in their line of motion. 
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TMs method of control proved, in the course of a 
few years' development, more effective for amplify- 
ing purposes than the method of control by lateral 
deflection. 

Tiie mtroducti.on of the von Lieben and the de 
Forest tubes is specially notable, because these 
, instruments w^ere not alternatives to existing ones 
, but wore novel in purpose as well as in principle. 
Von Lieben at any rate— de Forest seemed to be 
rather vague — clearly appreciated that an inertia- 
less magiiifjdiig device was in his hands — ^the first 
chstortionless repeater in history. Unfortunately, 
neither form of instrument became an immediate 
practical success, perhaps because evacuation wms 
not i>iished far enough. Von Baeyer w’as probably 
nearer success than either ; for independently of 
de Forest, in 1907 he constructed a triode of ideal 
modern form containing a cylindrical anode two 
centimetres in diameter, a coaxial gauze cylinder 
one centimetre in diameter, and a lament in the 
common axis of the cylinders, and more highly 
evacuated than de Forest's tubes appear to have 
been. But von Baeyer wns engaged on the study 
of the motion of the electrons from the incan- 
descent filament, and never applied the excellent 
amplifying functions wliich it undoubtedly pos- 
sessed. 

The key to the situation w^as really lying all the 
time in Varley's remark in his 1903 paper, that 
electrons did not pass through the grid in quantity 
until the vacuum w^as below" five microns. How- 
ever, during these years the physical laboratories 
intent upon the study of electricity at extreme 
exhaustions developed several methods of producing 
and retaining very high vacua. In the years 1912 
and 1913, Langmuir, working in the laboratory 
'which also evolved the Coohdge X-ray tube, gave 
the triode a more stable behaviour by resorting to 
extreme raref action . 

The technical value of the high vacuum triode 
rests upon its ability to magnify very small and 
very rapid electrical changes wdth close fidelity. 
An electromotive force applied to the grid causes 
inappreciable current flow but liberates a magnified 
electromotive force in the anode circuit where 
relatively large currents are possible. The de- 
velopment in size of triodic oscillation generators , 
made them feasible for the transmission of signals, 
while small sizes improved reception — a remarkably 
happy concatenation. 

After this last revolution in 'wireless technique, 
later developments in the apparatus and methods 
of radio communication seem relatively undramatic. 
For my present purpose I need only give one or 
two examples, with which I am very famihar, of 
the influence of the physical laboratory. There 
are two methods of generating electrical oscillations 
for transmitting stations which have appeared as 
alternatives to the back coupled valve method, and 
have been adopted in large short wave stations all 
over the world. The first is the crossed valve 
method, which was devised in the physical research 
laboratories of Finsbury Technical College in 1916- 
17 at the request of the Signal Experimental Estab- 
lishment of our War Office. It was intended for 
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nse over short distances behind the trenches on 
wave-lengths of 50 metres and less. 

The second method aims at generating electrical 
oscillations of very constant frequency by aid of 
massive bodies sustained in mechanical vibration 
by triodes. The earlier apparatus for this purpose 
was the tuning-fork alternator, which was developed 
in 1918 for delivering fundamental and harmonic 
frequencies for the purposes of measurement in the 
physical laboratory, A later apparatus arose out 
of the growth of supersonic under-water signalling 
in 1917. In the autumn of that year Langevin in 
France and Eutherford in England independently 
suggested that the piezoelectric qualities of quartz 
might be utilised for perceiving the arrival at a 
receiving station of pressure waves in water and 
for producing such waves at a transmitting station. 
Lange vin's work at Toulon was supplemented by 
his collaborators at Finsbury Technical College 
and Harwich, and at Finsbury this led, first, to an 
appreciation of the fact that quartz vibrating under 
the stimulus of a feedback circuit steadied the 
electrical oscillator, and, later, to a triode circuit 
for automatically sustaining quartz in vibration 
at its natural frequency in water without the use 
of back coupling. At about the same time, we 
learned later, Nicholson in the New York laboratory 
of the Western Electric Company, devised an 
equivalent method of vibrating piezoelectric crystals 
such as Eochelle salt in air by aid of a triode. Thus 
came about what may be called the marriage of 
mechanical and electrical oscillations, the so-called 
‘ stabilisation of frequency which plays so large 
a part to-day in wireless stations, large and small. 

My account of the contributions of physicists to 
'wireless omits all reference to the great engineers 
who have adorned the industry, as otherwise this 
address would become a complete history of wire- ' 
less, but I must refer to the effect upon practical 
wireless of the study of the electrical properties 
of our atmosphere — a branch of geophj^sics — ^which 
has already assisted practical operation of tele- 
graphic circuits. In &eat Britain the study has 
been pursued under the auspices of the Radio 
Research Board and independently by T. L. 
Eckersiey. In my opinion the cumulative efiects 
on radio communications of these researches will 
disclose itself in the near future. 

A valuable geophysical discovery made neither 
by physicists nor engineers was the phenomenon 
that short waves could travel long distances. Short 
wave transmitting and receiving apparatus was 
much used during the War, for example, 50 metres 
for trench sets and less than 20 metres for aero- 
planes, in several of the belligerent countries ; 
short waves had been tried for telephony across 
a hundred miles of the North Sea and between 
London and Birmingham overland, but were not 
suspected of shooting aloft and coming down 
thousands of miles away. We now know that 
trials made ■within the skip distance were inevitably 
misleading. However, before 1920 all the technique 
of short wave telegraphy and telephony was com- 
plete. As a mere chance, amateur wireless en- 
thusiasts were officially relegated in most countries 
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to transmission ex jjeriinents on waves shorter than 
300 metres. Gradually widely scattered amateurs 
began to overhear signals exchanged between two 
very distant colleagues. In 1921, American 
amateurs transmitted to British amateurs on wave- 
lengths of 200 metres ; this was reciprocated in 
1922. Meanwhile the American amateurs had 
found shorter waves better, and in 1923 were 


communicating easily with other amateurs across 
world -wide ranges. The first commercial applica- 
tion was made in the autumn of 1923 and has been 
foUow^ed by universal adoption of short-wave 
signalling. It is a remarkable example of a revolu- 
tion in method which was not due to, and did not 
require, any change of technique — a revolution 
effected by pure discovery. 


The Concept of Space. 


O N Friday, June 6, Nottingham was honoured by 
a visit from Prof. A. Einstein, who delivered 
a lecture, (in German) in the Great Hall of the 
University College. After each section an English 
translation was given hj Dr. H, L. Brose. The 
chair was taken by Prof. H. H. Turner. The 
lecture w^as an account of the history of the concept 
of space, and was addressed to a general audience. 
At the end questions were invited ; those received 
w^ere all concerned -with the present position of the 
unitary field theory. For the following impression 
of the lecture I am deeply indebted to Miss Dallas 
and Miss Lieber for their help, but for any in- 
accuracies I alone am responsible. 

At the outset Prof. Einstein emphasised that he 
was not making an authoritative pronouncement, 
but merely stating his own personal opinions. He 
believed that the fundamental concept of physics 
was that of the rigid body. The idea of space wms 
not acquired until a much later date, and was not 
known to the ancient Greeks. Euclid’s geometry, 
in particular the part dealing with the congruence 
of triangles, w^as based upon notions of rigid bodies, 
such as measuring rods ■vrhich could be moved about 
as a standard of comparison. Motion appeared 
first, not as in space, but as that of one body 
relative to another. The concept of space was 
introduced by Descartes, the founder of co-ordinate 
geometry. This was a purely mathematical notion, 
without any physical implications, and concerned 
only with the geometrical aspect of the relative 
position of two or more bodies. The other aspect 
of space w^as due to Newton, who considered the 
bodies, not at rest, but in motion. To deal with 
the problem of acceleration he introduced the idea 
of an absolute space, forming a framework by 
which the motion of the bodies could be measured, 
but itself quite unaffected by those bodies. It was 
a wonderful thing that Newton’s genius enabled 
him to realise the definitely physical reality of space. 
This reality has been neglected or misunderstood 
by many of his successors, including the philosopher 
Kant. ' ' / 

However, in Prof. Einstein’s opinion, the really 
decisive change from the geometrical to the physical 
conception of space was due to Faraday and Max- 
well, who considered electromagnetic phenomena- 
to have their seat in the ether, and spoke of the 
field or the state of this ether as affected by electro- 
magnetic action. Why did they think it necessary 
to use a new word ether, when the old one space 
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was already available ? The reason, no doubt, was 
that they were fettered b}?* the ideas prevailing in 
their day, and had not realised the connexion 
between the space of geometry and the space of 
physics. As material bodies were the first objects 
to be considered in physics, they introduced the 
idea of a material ether to replace what was formerly 
considered as empty space, through which electro- 
magnetic action took place. This idea was de- 
veloped by Lorentz, in whose view all electro- 
magnetic action, even that in the interior of 
material bodies, really took place in the ether. 
Thus he deprived matter of all its electromagnetic 
properties, but to compensate for this he deprived 
ether of all its mechanical properties, and attri- 
buted a capacity for motion only to the elementary 
particles of matter. 

The next modification was the special theory of 
relativity. Classical physics used three co-ordinates 
in space and one in time. It was now found neces- 
sary to unite these into the four co-ordinates of 
space-time, and to give up the belief that events 
could be divided into categories of ^ before’, 

' simultaneous ’, and ' after ’. This prepared the 
way for the general theory of relativity, which 
dealt with the phenomena of inertia and derived 
the laws of motion from the geometrical structure 
of space, or rather of space-time, thus uniting 
geometry and physics in a new intimacy. The 
experimental verification of this theory is well 
known. We have now come to the conclusion that 
space is the primary thing and matter only 
secondary ; we may say that space, in revenge for 
its former inferior position, is now eating up 
matter. 

With regard to the unitary field theory, the 
purpose of which was to derive all physical pheno- 
mena, electromagnetic as well as gravitation, from 
the properties of space. Prof. Einstein confessed 
that his colleagues did not agree with him. In 
fact, he added with a smile, they think that I am 
crazy on this subject. However, he himself had 
faith that the idea (which came to him during a 
severe illness two years ago) of attributing direc- 
tion as well as metrical structure to space would 
ultimately lead to success in obtaining a single 
theory to embrace all phenomena. He regarded 
this as a true physical theory, not as a mere mathe- 
matical curiosity. It was best to leave aside the 
difficulties of the quantum theory for the present, 
but he hoped that when the simpler problem of 
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Blatter in ’bulk -vras solred the more difficult ones 
reiaiiiiif to atomic physics could speedily be dealt 
\vlt,h* The urgent thing at present was to obtain 
tlie equations of motion of an 'electron or proton. 
Although tlic theory was not yet finished, he firmly 
believed that the end was very near. 


Amid enthusiastic cheers, Alderman Huntsman, 
chairman of the College Goiincil, announced that 
the blackboard used by Prof. Einstein and signed 
by him would be varnished and preserved in 
memorv of a historic occasion. 

H. T. H. PlAGGIO. 


Obituary. 


Pbof. K. J. P. Orton, F.R.S. 

H IS friends even now find it more than a little 
difficult to realise that they have looked their 
last on Kennedy Orton— his vigour and freshness 
of mind and body, his keenness in attack on any 
problem, scientific or administrative, had suffered 
so little diminution with the passing of the years, 
that those who knew him well looked forward with 
no thought of the end to that stimulating inter- 
change of ideas, to those talks ranging from China 
to Peru, wffiicli now are fated to remain but 
cherished memories . 

Orton "was a born man of science. Intended for 
a medical career, he found that the microscopical 
•work involved was likely to prove too severe a tax 
on his eyesight, and he turned to the study of pure 
chemistry. As a scholar of John’s he -w'orked at 
Cambridge from 1891 to 1895 under Liveing, after- 
wwds proceeding to Heidelberg, wffiere he took his 
doctor’s degree stimma cum laude. Victor Meyer’s 
attractive personality left a deep mark on Orton’s 
character, and one is tempted to speculate on the 
rapidity of thought, the energy and versatility, the 
power to pick out underlying resemblances from 
surface differences, the single-hearted devotion to 
the pursuit of knowledge for its own sake, which 
w-ere common characteristics in the mentalities of 
master and scholar. 

He returned to London master of a wide 
range of chemical philosophy, and already in- 
terested ill the properties of and mechanism of 
substitution in halogen compounds of benzene de- 
rivatives ; W'dl versed in laboratory technique ; a 
skilled worker in glass. In truth, he always re- 
tained keen interest in carefully planned and neatly 
executed laboratory work, and if ever he showed 
appreciation of his own po-wers it was when, with 
justifiable pride, he recalled instances of the evolu- 
tion of skilful and enthusiastic researchers from 
distinctly unpromising material. 

For six years he worked as demonstrator in 
chemistry at St. Bartholomew’s Hospital, and in 
1903 he was appointed to succeed Hr. J. J. Bobbie 
in the chair of chemistry in the University College 
of North Wales. The deep and accurate knowledge, 
the administrative ability, the sympathy for, and 
understanding of the student mind that he brought 
to his task at Bangor are well known to those 
whose good fortune it was to serve with him or to 
be taught by him, and his eiectffi^ the Eoyal 
Society in 1921 testified equally to the value of Ms 
own researches and to the influence of the school 
of chemistry which he directed. 

Orton’s output of research was large-^-the general 


index of the Journal of the Chemical Society marks 
sixty-two titles under his name between 1897 and 
192^ Looking over these and Ms later papers, one 
is struck by tlie clearness of their outlook — there 
is a refreshing absence of ragged edges, of untidiness 
or diffuseness of thought, diction, or method. The 
problem is clearly stated, attacked by well-planned 
experiments, and the result, positive, negative, or 
doubtful, is set out in vigorous language free from 
the slightest trace of ambiguity. 

Substitution in aromatic compounds, and the 
problems involved in the theory of the intra-mole- 
eular migration of atoms had early occupied his 
attention, and during Ms time in London he had, 
in conjunction with Chattaway, attacked such prob- 
lems as the substituted nitrogen chlorides and their 
role in the halogenation of anilides and anilines. 
About this period, too, his w^ork on the action of 
light on nitrogen iodide shows his interest — an in- 
terest which never left Mm — in the efficacy of light 
in promoting chemical change. 

A remarkable research, carried out at Bangor, 
show^ed that the migration of halogen in substituted 
acyl-anilides is dependent on the intermediate 
liberation of chlorine, 

O.HsN.CLAc + HC1:;!:06H5 NHAc + Gig 

-->CeH4Cl.NHAc+HCL ' 

This work threw great light on the mechanism of 
the reaction, and confirmed Armstrong’s general 
view that hydrochloric acid is the catalyst. Orton 
turned again and again to the consequences of this 
work, developing therefrom a method for the regu- 
lated chlorination of aromatic substances, and for 
the production of an acetic acid solution of known 
I chlorine-concentration. 

In collaboration with his students he carried out 
much valuable work, involving studies of the 
mechanism of acetylation and of halogenation, on 
acetic acid and acetic anhydride. He consistently 
applied physico-chemical methods to the elucida- 
tion of the mechanism of organic reaction, and in 
some of his later work turned to the more purely 
physical side of Ms science, as is shown by Ms 
development with B. C. Jones of the technique of 
work on the mutual miscibility of liquids and of 
the determination of critical solution temperatures 
of ternary mixtures as a criterion of purity. 

Orton was, however, much more than a chemist, 
and any survey of his activities limited to the 
chemical side of his life’s work would present but 
a warped view of his character. His busy life left 
him but scant leisure, and the greater part of such 
spare time as he could command was devoted to 
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rock-climbing and to the study of the habits and 
movements of birds. In this last-named region he 
was an acknowledged authority, and though his 
chapter on “ Bhd Life in the Mountains in Carr 
and Lister's Snowdonia '' gives some adumbra- 
tion of his powers, it is a matter for regret that he 
has not left more detailed records of his bird-lore. 

Withal he had a critical knowledge of much 
that is best in our national literature, and, realising 
his reticence in certain directions, his intimates dis- 
covered with keen pleasure that a treasured volume 
of Arnold’s poems was a constant companion in 
his wanderings over the Sussex downs. 

Orton’s view of the function of a university was no 
narrow one, and he saw, more clearly than many 
men of science, the danger of losing the cultural 
value of a university training that comes from 
laying over-emphasis on the specialist’s work and 
on that technological side of a student’s labours 
which is concerned with preparation for living 
rather than for life. His interest in his students 
was unflagging and their graduation did not set a 
]3eriod to that interest. On more than one occasion 
has an old pupil found the helping hand out- 
stretched even before he had thought of turning 
to his teacher ; and, veteran or recruit, no one 
could go to Orton for advice or help without feeling 
that he was giving of his best. 

Truly his days were in every sense full ones, and 
if in rare moments depression seized him, it was 
because he, more than most, realised what deep 
significance yap epx^rai bears. 

For at my back I always hear 
Time’s winged chariot hurrying near. 

And yondea.’, all before me, lie 
Deserts of vast eternity. 

It is small wonder that, urged by his ever-present 
sense of the fleeting of time, he so grievously over- 
taxed his natural powers that pneumonia found him 
with no reserve of strength to resist its advances, 
so that after a few days’ illness he died peacefully 
on Mar. 16. 

He rests in a wind-swept Anglesey churchyard, 
with the waters of the Menai lapping at his feet, 
and the mountains he knew so well heaving aloft 
their vast masses on the sky-line. Deeply as we 
mourn the cutting-short of a life in the plenitude 
of its powers, regret is assuaged by the thought that 


Orton had crowded into his fifty-seven years a 
record of work well worthy of one, privilegecl to live 
beyond three-score years and ten. 

Allax Feeousox. 


hiB. A, S. Hiest. 

Mb. Aethxje Stanley Hiest, whose death at 
sea on May 4 was reported from Colombo, was 
formerly an assistant keeper in the British Museum 
(Natural History). He was born in 1883, and w^as 
the son of the late Dr. Albert Hirst, of Hackney. 
He was educated at Merchant Taylors’ School and 
studied zoology under the late Prof. Minchin at 
University College, London. 

On entering the service of the British Museum, 
Hirst worked for some time in the mammal room, 
but was afterwards placed by Sir E;ay Lankester 
in charge of the collections of Arachnida and 
Myiiopoda. He studied various sections of these 
extensive groups and published a long series of 
systematic papers on them, but latterly he gave 
his attention almost exclusively to the Acari or 
mites, the economic importance of which has led 
in recent years to a great increase in the number 
both of specimens and of inquiries reaching the 
Museum. Hirst’s papers on the Acari were marked 
by great accuracy of description and laborious 
investigation of detail. Many of them contain 
fajcts and suggestions which will one day he found 
to have contributed much to a scientific knowledge 
of the group. Especially noteworthy were his 
identification of the adult form of one of the 
familiar and troublesome harvest bugs ; his demon- 
stration of a tracheal system in the group of mites 
named from the supposed absence of the system 
the Astigmata ; and his description of the fossil 
arachnids from the Ehynie chert, the oldest known . 
air-breathing animals. 

For some years Mr. Hirst’s health had been 
unsatisfactory, and in 1927, under medical advice, 
he resigned his post at the Museum to seek relief 
in the drier climate of Australia. While there 
he carried on his work on Acari, mainly at the 
University of Adelaide. It would appear, how- 
ever, that the relief was only temporary, and his 
death occurred while he was on his way home to 
England. W. T. C. 


News and Views. 


On Jxme 5 the Lord Mayor of London imveiled the 
third of the three windows which have been placed in 
the little church of St. Ethelburga the Virgin, Bishops- 
gate, to the memory of Henry Hudson the explorer. 
It was in this church that Hudson and his crew com- 
municated on April 19, 1607, before setting* out on his 
first voyage. Three years later, in 1610, with faith 
undimmed by three failures, “ he sailed from London 
in the Discovery and met his mysterious and tragic 
end. His men mutinied and put their captain with 
eight of the crew out of the ship to perish. That 
incident, which took place in June 1611, is the one 
chosen for the subject illustrated in the third window. 
The first window, unveiled in 1928, was the gift of the 
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Hudson Bay Company, the second was given by some 
American citizens, while the third is the gift of the 
citizens of the British Empire. 

The firm of Messrs. W. H. Alien, Sons and Co., Ltd., 
of Queen’s Engineering Works, Bedford, has long been 
known for its systems of training both for engineers 
and workmen. Engaged in the construction of high- 
class machinery for power plants, pumping installa- 
tions, and for naval and mercantile vessels, and 
employing some two thousand men, the firm has a 
constant need for highly trained engineers as well as 
skilled craftsmen, while the variety of work done 
provides wide experience for the beginner. The 
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present head of the firm., ,Mr. R. W. Allen,' was- 
president of tl:ie Institution of Mechanical Engineers 
ill 1 ( 128 , and in .his presidential address he referred t.o 
the question of engineering training and education, 
whieli in the future, lie said, would have three very 
important and difficult tasks. First there was the 
problem of a suitable training for administrative and 
managerial positions, which involves not only a 
knowledge of scientific principles, technical applica- 
tions, and workshop processes, but also calls for a 
knowledge of men and a broad vie^v of industry ; then 
there was the problem of the production of craftsmen 
through apprenticeship, and thirdly there was the 
training of boys other than craft apprentices. This 
last category, he said, has been singularly neglected, 
“ but we are realising to-day that from this class of 
entrant to industry there will be drawn in the future 
the great majority of the operatives of process work 

How Messrs, Allen have solved these problems is 
explained in an illustrated booklet recently issued by 
them entitled ‘‘ Engi.neering Train.ing ”, Briefly, 
there are four schemes of training dealt wdth, known 
respectively as engineering pupilage, senior engineer- 
ing studentship, junior engineering studentship, and 
trade apprenticeship, the first being suitable for the 
university graduate and the last for the elementary 
schoolboy. Much information is given concerning the 
time spent in the various departments, the hours of 
work, wages, holidays, and the like, and an interesting 
coloured chart shows how the trade apprentice can 
become a student and how the junior student can 
become a senior student. But a youth entering 
Messrs. Allens’ not only finds an excellent system of 
practical training laid down for him but also through 
the works Education and Welfare Department he is 
provided with courses of lectures on mathematics and 
science and on design and production, some of the 
lectures being given by the heads of departments. 
There is also a Junior Engineering Society managed 
by the pupils, students, and apprentices, a past and 
present students’ association, and everything is done 
to encourage healthy mental and physical culture. 
The booklet is one which should be of use to all 
interested in engineering education, especially as it 
embodies an accoimt of a system worked out with 
great care which has stood the test of time. 

In the earher part of his presidential address to the 
Linnean Society of New South Wales, delivered at 
the annual general meeting on Mar. 26 last, Dr. H. S. 
Halero Wardiaw reviewed the work of the Society 
during the past year. The notable feature was the 
successfui conclusion of negotiations for the erection 
of Science House by the Royal Society of New South 
Wales, the Linnean Society of New South Wales, and 
the Institution of Engineers, Australia. The building 
is to be in Sydney on a site specially granted by the 
Government of New South Wales. It will be a six - 
storey building and, it is hoped, will be completed by 
the end of the year. Another point of wide interest 
in Dr. Wardlaw’s address was that the Gouncil of 
the Society has approved of a scheme to publish, two 
or more times a year, coloured plates of species of ] 
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the Australian flora. It was also stated that scientific 
societies, have gained representation on the National 
Park Trust of Australia in the appointment of Prof. 
T. G. B. Osborn, professor of botany in the University 
of Sydney, to fill a vacancy. ‘The Govermnent of 
Ne-w South Wales has again continued the protection 
granted to species of wild flowers threatened with 
extinction; while, as one result of Dr. Walkom’s 
attendance at the South Africa meeting of the 
British Association, the Society has taken steps to 
attempt to secure the setting apart of an area or areas 
for the protection, cultivation, , and exhibition of the 
native flora. 

The second part of Dr. Wardlaw’s address was 
devoted to a consideration of some aspects of the 
adaptation of living organisms to their environment. 
Dr. Wardiaw said that a characteristic feature of 
living organisms is the possession of mechanisms which 
protect them against the ©fleets of changes of their 
environment. These mechanisms in the earlier forms 
exert their action by restricting the interchange wliich 
they allow between the organism and its suiTOundings. 
As they develop in efficiency, they become more 
selective in action, and are able to preserve the 
essential characters of the organism while allowing a 
free interchange with its environment. As the com- 
plexity of organisms has increased, they have rendered 
themselves more independent of their external en- 
vironment by providing their cells with an immediate 
environment of their own. By this means external 
changes are only allowed to reach the cells in a modified 
form. The evolutionary development of the adaptive 
mechanisms of the organism has continually extended 
the range and scope of its control over its environment. 
Examples of the most highly specialised forms of this 
control are the maintenance of a constant body 
temperature by homoiothermal animals, and the 
provision of a special food supply for their young by 
mammals. As the effectiveness of the mechanisms 
for the adaptation of the environment to its needs has 
increased, the use of adaptive modification of the 
organism itself has correspondingly diminished. This 
is expecially the case with man, in his ability to make 
tools, and in extending and increasing his control 
over his environment so much more rapidly than 
would seem possible by evolutionary modifications of 
bodily structure. 

Dr. B. T. Dickson, the first Chief of the Division of 
Economic Botany, has issued liis first annual report 
as director of the activities of this new scientific ven- 
ture of the Australian Council for Scientific and In- 
dustrial Research (Pamphlet No, 14, Melbourne, 
1929). With, as yet, but few staff appointments made, 
and working in temporary quarters, the activities of 
this division can scarcely be regarded as fully under 
way ; but the report indicates the lines on which work 
will be prosecuted, and records good progress, especi- 
ally in research into some of the serious diseases 
attacking economic crops. Dr. Dickson outlines a 
programme of work which includes improvement of 
existing crops by controlling and eradicating disease, 
by selection and breeding, and by improved nutri- 
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tioii ; the introduction of new plants as the result of 
exploration or exchanges, and the testing of such 
plants ; the control of weeds ; the survey of the 
plant resources of the Dominion and the records of 
survey and inaprovement by adequate herbarium 
material. It is a comprehensive programme which 
indicates in an interesting manner the importance of 
scientific study of the flora of a country. Along some 
of these lines, as in most plant physiological ques- 
tions, no start can be made until more resources in 
men and laboratories are available, but interesting 
sections of the report, such as that dealing with the 
effect of harvesting fruit when mature in controlling 
bitter pit in exported api)les, show that on some lines 
the Division is already doing valuable work to justify 
the enterprise of the Commonwealth authorities in 
callmg it into existence. 

We are glad that the General Electric Co. Ltd., 
following the example of several similar manufacturing 
firms, is now publishing a journal recording its many 
scientific and technical activities. The researches 
carried out in its laboratories at Wembley often pass 
over the borderland of engineering into that of pure 
science and are of special interest to the scientific 
world. They also help to keep the undertaking in 
close contact with the technical colleges and univer- 
sities from which the Company gets the freshly trained 
minds necessary for the progress of the engineering 
industry. The first number is the May issue and it 
gives amongst other interesting articles a resume of 
the electrical progress made during the year 1929. 
The national grid, ‘ talkies ’, illumination, broad- 
casting, and electric traction have provided numerous 
problems which the Company has successfully solved. 
A picture is shown of the plant at Wembley used for 
testing the great lattice towers used for the grid. 
Eight pulls of fifteen tons each are applied to them in 
one direction at various points and a further eight 
pulls of ten tons each are applied at right angles to 
the first set. Apparatus has been devised utilising 
photoelectric cells for the measurement of colour 
temperature and luminous output. As both tempera- 
ture and lumen (candle power) scales are linear, the 
calibration of the apparatus is very simple. The very 
minute neon indicator lamps the Company has 
perfected, which take only the hundredth part of 
the current of an ordinary lamp, should prove useful 
for showing whether circuits used for cooking, heating, 
etc.i aie connected or not, and also for indicating in 
the dark the position of any object such as a switch. 
In addition, the Company makes ten -kilowatt lamps 
for use in cinema studios each equal to 200 ordinary 
lamps. Details are also given of the large turbo- 
alteimators the Company constructed and of the 350 
h.p. Diesel-electric locomotives made for the India 
State Railways. 

The Annual Report of the Royal Scottish Museum 
for 1929 indicates the advance that one has come to 
expect from that progressive institution. Two new 
halls have been opened, one containing collections of 
European arms, the other beasts of prey, and exhibits 
are being prepared for a new gallery which is to be 
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devoted to the illustration of ewohition. For the 
second year in succession the number of visitors has 
exceeded half a million, and the average attendance on 
the three open hours of Smiday afternoon exceeds 
4000, an indication of the popularity of the collections. 
It says little for the appreciation in which the Royal 
Scottish Museum is held in official quarters, that the 
annual report of this important adjunct to the educa- 
tion of young and old in Scotland should not be re- 
garded as worthy of printing. The typewritten copies 
are unimpressive in appearance, awkw^-ard in size, and 
am miiikely to be stored away, as annual reports of 
this kind should be, for comparison with their prede- 
cessors in tracing the development of the Museum. 

The national museums of Great Britain have still to 
formulate a serious policy for the encouragement of 
children, and while they hesitate or, as in the Royal 
Scottish Museum, make somewhat feeble and tenta- 
tive efforts, it is informative to glance at another 
example of the progress made in the United States. 
A section of the Annual Report for 1928-29 of the 
Peabody Museum of Yale University is devoted to the 
•Children’s Department. A staff of three ladies is set 
aside by the Museum authorities for this work and an 
entire house has been acquired for the Department’s 
use. The result is that on an average four classes a day 
from the schools in New Haven have been entertained 
and informed in the Museum. Of the 65 public 
schools, 55 have visited the institution for lectures or 
tours. In all, 455 groups have had the services of on© 
or more docents in the Museum during the year, and 
in addition one of the staff has spoken to 130 classes 
in the city schools. It is a record wffiich will bear 
abundant fruit in the interest which the children will 
take in the Museum and its collections in later years. 

CoNSiDEBiNG the larg© number of waterfalls there 
are in Africa, it is at first sight strange that the total 
hydroelectric power generated there scarcely amoimts 
to the output of a first-class steam power station. 
When it is remembered, however, that there is little 
demand for power near any of the big falls, and that 
there are great seasonal and year-to-year variations 
in the flow of water, wliich would necessitate the con- 
struction of larg© and costly reservoirs, it will be seen 
that at present there is no great scope for commercial 
hydroelectric power stations. In certain parts of 
Africa the high evaporation from reservoirs is a 
serious drawback. There are water power stations 
at Katanga and Northern Rhodesia in connexion 
with copper mining. In ,^outh Africa, where great 
commercial developments have taken place, there is 
an abundant supply of cheap and easily worked coal. 
The Witwatersrand goldfield, for example, has an 
excellent coal-field quite close to it. It is interesting 
to learn that the negotiations between the Tanganyika 
Government and the Power Securities Corporation 
for the development of the Pangani Falls have been 
satisfactorily concluded. The power developed at 
these falls is sufficient to provide the entire region of 
Tanganyika Territory between the Great Lakes and 
the Indian Ocean with electric power. The scheme 
appears to be a good one and cheap power would 
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.Stimulate agricultural and industrial development. 
There is a smali station at Dar-es -Salaam which uses 
fuel carried. long distances by sea, but it is incapable 
of coping with the demand. 

A . MOST important problem that eleetricians have 
to sol VO. is to invent a device which will prevent the 
eleetrie.pressure between high pressure supply mains 
or between one of them and some other conductor 
from attauiing such a value that a spark may ensue 
and the eoiisequent arc cause a breakdown of the 
■ supply system. The sudden rise of pressure may be 
due to atrnospiierie electricity, lightning discharges, 
or impulsive rushes of electricity due to a sudden 
alteration of the load on the netwT)rk. A great variety 
of lightning pr*otective devices and electrical ‘ safety 
valves ’ are in use, but none is entirely successful. 
Most of tl'iem want constant attention, and some 
of tliem are objectionable to have in a power station 
owing to the liquids tliey contain. We are interested 
therefore to learn from a Daily Science Neivs Bulletin 
recently issued by Science Service, Washington, D.C., 
that a new material called tliyrite ’ has been dis- 
covered w^liicli is practically an insulator at low voltages 
but becomes a conductor when the pressure is high. 
The substance, we are told, includes carborundum, 
and a sample of it had a I’esistanee of 50,000 ohms 
at 100 volts, and at 10,000 volts its resistance was half 
an ohm. The change in the resistance appears to 
take place gradually and not suddenly. It would 
therefore not be very useful as a safety valve betw^een 
two high pressure mains. It might be very useful, 
however, in some form of lightning protector. Thyrite 
resembles black slate in colour and its mechanical pro- 
perties are analogous to those of diy process porcelain. 
In manufacturing, the material can easily be moulded 
to the shape required. The contact surfaces are 
coated with metal by the Schoop metal spraying 
p.rocess. 

A ctmioirs problem of bird -flotation was raised by 
P. II. Alexander at a meeting of the Challenger 
Society at Cullercoats on May 2 last. He found that 
the body of a bird, without feathers, has a specific 
gravity nearly equal to miity, but since a bird does 
not float without its feathers, such a statement has 
little practical bearing. He further stated, however, 
that the high freeboard with which most birds float 
is not easily accoimted for, since actual measurements 
of the underwater volume of floating birds showed 
that they displaced a volume of water equal only to 
one-third or even one-quarter of their own weight. 
Various suggestions are made as to the powers which 
may aid ordinary displacement in supporting the 
bird — ^perhaps surface tension, perhaps special use 
of the internal air sacs, perhaps an unknown power 
of ‘ levitation h Our own impression is that Mr. 
Alexander’s data are faulty. Birds have the power of 
raising their feathers at will, and in water-birds, in 
which the feathers are kept well oiled, this means a 
large increase of volume impenetrable to water, in 
other words, a much greater displacement than Would 
be suggested by measuring a dead or living bird in 
the hand. The only means of obtaining the dis- 
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placement of a floating bird is by measuring the 
water displaced, and this simple check Mr. Alexander 
has not employed. Until that is known all speculation 
based upon calculations made upon a bird out of the 
water seems to us to be of little value. 

Much has been heard of the alleged Maglemose 
harpoons found by the late Beaumont Morfitt at 
Skipsea and Hornsea. But surely their last appear- 
ance as genuine finds of the period claimed for them 
must be that in the British Mtiseum Quarterly for 
April, where without a word of caution they are 
described as “mesolithic harpoons”. The authen- 
ticity of the discoveries has always been doubtful. 
There should no longer be any doubt if the new 
evidence brought forward by Mr. T. Sheppard in 
The Naturalist for May is accepted. He states that 
a sister of the finder of the harpoons told him, in the 
presence of others, that her brother Beaumont made 
these harpoons from the leg bone of a red deer he had 
fomid in the peat, that he boiled them in glue, and 
invented the story of their discovery. It is to be 
regretted that this story was not submitted to the 
Committee which inquired into the authenticity of 
the weapons. 

The Society for Constructive Birth Control and 
Racial Progress founded a ‘Mothers’ Clinic ’ for the 
instruction of normally formed women in simple 
measures for the control of conception. An analysis 
of data from ten thousand cases attending this clinic, 
compiled by Dr. Marie Stopes, has been published. 
Of the 10,000 wnmen attending, 9912 were married, 

5 only were unmarried and already mothers, and 83 
were betrothed, couples about to be married. Among 
tlie eases, a considerable number desired the know- 
ledge to enable them to space their later and desired 
children, and 142 childless wmmen sought help towards 
1 securing pregnancy. Valuable data have been secured 
of the numbers of pregnancies, live children, and 
miscarriages that have occurred among these women. 
Cases with lacerations of the cervix uteri numbered 
1321 ; this injury is prone to develop cancer, so that 
its early recognition and treatment are important. 

The Prime Minister has nominated Mr. J. H. 
Whitley, formerly Speaker of the House of Commons, 
to be chairman of the British Broadcasting Corpora- 
tion in succession to Lord Clarendon, who recently 
resigned. 

Eabl Buxton, from 1914 until 1920 High Com- 
missioner and Governor- Genera,! for South Africa, 
has been awarded the African Society’s Gold Medal. 
This medal is awarded from time to time to those 
who have rendered eminent services either for or in 
Africa. Lord Buxton has been for ten years president 
of the African Society. 

Sib Henby G. Lyons, has been reappointed 
Director and Secretary of the Science Museum, and 
will hold that office until October, 1933. Sir Henry 
was originally due to retire last October, on attaining 
the age of sixty-five, but was invited by the Board of 
Education to retain his post for a further year. 
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The Huxley memorial lecture of the Imperial 
College of Science and Technology next year will be 
delivered by Sir A. Smith Woodward, on “Modern 
Progress in Vertebrate Palaeontology,” in the Royal 
College of Science, Exhibition Road, S.W.7, on 
; Monday, May 4, 1931, at 5.30 p.m. 

The Albert medal of the Royal Society of Arts for 
the current year has been awarded by the Council, 
I with the approval of the president, H.R.H. the Duke 

! of Connaught, to Prof. Henry E. Armstrong, “ for 

I his discoveries in chemistry and his services to 

j education”. The medal was founded in 1863 as a 

j memorial to Prince Albert, for eighteen years president 

of the Society, and is awarded each year “ for dis- 
tinguished merit in promoting Arts, Manufactures, 

; and Commerce ”. 

f The following appointments have recently been 

! made by the Secretary of State for the Colonies : Mr. 

( D. W. H. Baker, to be superintendent of agriculture, 

|i Nigeria ; Mr. A. B. .Harper, to be produce inspector, 

j Nigeria ; Mr. A, K. Gibbon, to be assistant conservator 

j, of forests, Nigeria. 

! The Microscopical Society of Wales held its in- 

i augural meeting at the Technical College, Cardiff, on 
I June 4, when the following officers were appointed : 

J President, Dr. H. A. Harris ; Vice-Presidents, Dr. 

1 David Hepburn, Mr. Clarence A. Seyler ; Chairman, 

\ Dr. James Beatty ; Secretary, Mr. Alfred E. Harris ; 

I Committee, Mr. J. Malcolm Davies, Mr. Donald Hicks, 

I Mr. W. T. Lane, Eileen . Melville, Mr. E. A. Rudge, 

j Mr. J. H. Wilson ; Treasurer, Mr. L. Osborne Davis. 

The office of the Society is at 27 Park Place, Cardiff. 

The reviewer of “ The Time - Journey of Dr. 
Barton,” in Natube of May 31, while sympathising 
with the prospective developments described, re- 
marked that the work “ does not face the real issue ”, 
that is, the manner in which individual rights, aims, 
f and prejudices are to be co-ordinated for obviously 
desirable ends. Mr. John Hodgson, the editor of Dr. 

I Barton’s manuscript, writes to say that Chap. xxix. 
(entitled “ The New Control ”) is devoted to the 
consideration of this vital point. 

A PARAGRAPH in our “ News and Views ” columns of 
, May 31 recorded a television performance given before 
an audience of 500 people in New York. The screen 
used was six feet square. A note from the Baird 
International Television, Ltd., 133 Long Acre, W.C.2, 
reminds us that television was projected upon a large 
; screen in England so far back as December 1928, when 
I Mr. Baird showed images on a screen 4 ft. by 4 ft. 

I At present sight and sound are being broadcast daily 
j by the British Broadcasting Corporation, and Great 
I Britain is the only country in the world which has an 
‘ official and regular service of broadcast sight and 
sound, and where ‘ televisors ’ are available to anyone 
*1 who cares to purchase them. 

The Report of the Water Pollution Research Board 
for the year ended June 30, 1929, has been issued 
; (Dept. Sci. Ind. Research. London : H.M. Stationery 
? Office, 9d.net), It contains the report of the director 
I of water pollution research with details of investiga- 
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tions on the purification of beet-sugar factories’ 
effluent. It is believed that by a process of biological 
filtration more than 90 per cent purification of beet- 
sugar factory effluents can be effected. 

We have received catalogues of second-hand micro- 
scopes and accessories and of ‘ optical iitilitievS ’ from 
Messrs. W. Watson and Sons, Ltd. (313 High Holborn, 
W.C. 1). The former includes objectives having the 
exceptionally high N.A. of 1-5 and 1-6, also recent 
microscopes and accessories and books, the property 
of a distinguished microscopist. Among ‘ optical 
utilities the ‘ window^ telescope the ‘ Univis ’ bi- 
and tri-focal spectacle lenses, and the * Speera 
binocular magnifiers are of interest. 

The causes of neo -natal death’ is the subject of a 
i report by Dr. J. N. Cruickshank issued by the Medica^, 
Research Corincil(>S'peckdBep.dtri(3, 5, No. 145. London: 
H.M. Stationery Office, L9. 6d. net). In 800 cases of 
neo-natal death (that is, death of the infant between 
birth and the end of the fourth week) examined, the 
cause of death was considered to be birth asphyxia, 
birth injury, or premat uritj" in 540 cases, infective 
conditions in 238 cases, and gross developmental de- 
fects in 22 eases. Asphyxia at birth is thus an im- 
portant cause of neo-natal death, and Dr. Cruickshank 
devotes a section of his report to a consideration of 
recent advances in the treatment of the condition. 

The Ministry of Health has issued an eighth report 
of the x4.dvisory Committee on the Welfare of the 
Blind, 1928-29 (London : H.M. Stationery Office. 
6d. net). The total registered blind population of 
England and Wales in 1929 is 52,727, as compared 
with 46,822 in 1927 and 30,785 in 1920, being ratios 
to the general population of 1 : 749, 1 : 835, and 1:1219 
respectively. It is considered that this apparent 
increase is mainly due to better registration and not 
to an actual increase of blindness. Juvenile blind- 
ness (0-5 years) has not increased but has remained 
almost uniform during the last five years. The bulk 
of the increased number of blind persons is accounted 
for by the increase among those above fifty years of 
age, and it is suggested that there is a fruitful field 
for inquiry into the whole Cj[uestion of the care and 
preservation of the sight of the adult population. 

AppLiCATioisrs are invited for the following appoint- 
ments, on or before the dates mentioned : — Forest 
officers and estate officers, each on probation, under 
the Forestry Commissioners — The Secretary, Forestry 
Commission, 22 Grosvenor Gardens, S.W.l (June 16), 
A radium custodian for the Hull Radium Trust — The 
Chairman, Hull Radium Trust, Royal Infirmary, 
Hull (June 17). A woman assistant in the Agri- 
cultural Department of the Surrey Agricultural Com- 
mittee, to work under the small livestock instructress, 
and an assistant instructor in agriculture in the 
Agricultural Department of the Surrey Agricultural 
Committee — The County Agricultural Officer, Agri- 
cultural Department, County Hall, Kingston-on- 
Thames (June 18). A lecturer in electrical engineering 
at the Dudley Technical College — The Director of 
Education, Education Offices, Dudley (June 19). An 
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ioetiirer in geogra,p,hy in. the University of 


Diirhiinir Hie Heerc^aiy of Council, University 

(3iiict:‘S, liailey, Durham (June 20). A lecturer 

for bioIog}“, general seienee, and hj^gien© at the 
Kent on I^odge Training College for Women, Newcastle- 
upou I’ho Director of Education, Northiimber- 

iaiid Bond, Kewcastle-upoii-Tyne (Jime 21). A 
teacher of inecliaiiical engineering subjects at the 
Technical College, Wolverton. — The Principal, Techni- 
cal College, Wolverton, Bucks (June 23). A head 
of the Building Department of the Birmingham 
Central Technical College. — The Principal, Central 
Teehnical College, Suffolk Street, Birmingham ( J une 25 ) 
An assistant lecturer in mathematics at the Brighton 
Technical College. — The Secretary, Brighton Educa- 
tion Committee, 54 Old Steine, Brighton (June 28). 
A lecturer in electrical engineering, and an assistant 
lecturer in mechanical engineering, at the Manchester 
Municipal College of Technology— -The Registrar, 
College of Technology, Manchester (June 28). 
A technological chemist imder the Ceylon Coconut 
Research Scheme, for work on the chemistry of the 
coconut and its commercial products. — ^The Agri- 
cultural Adviser to the vSeeretary of State for the 
Colonies, 2 Richmond Terrace, Whitehall, S.W.l 
(June 30) • A lecturer in mathematics at the 
Northampton Polytechnic Institute. — The Principal, 


Northampton Polytechnic Institute, St. John Street, 
E.C.l. (June 30). An assistant Government analyst 
for Hong Kong. — The Private Secretary (Appoint- 
ments), Colonial Office, 2 Richmond Terrace, White- 
hall, S.W.l (June 30). Junior assistants at the 
National Physical Laboratory — The Director, 
National Physical Laboratory, Teddington (June 30). 
Three research fellowships at the Onderstepoort 
Veterinary P\.esearch Laboratory, Pretoria, respectively 
for work on tissue culture and filterable viruses, 
bacteriology, and the physiology of animals, especially 
ruminants, and the extraction of toxic substances 
from plants and the determination of the nature 
of such substances — The Secretary, Empire Market- 
ing Board, 2 Queen Anne’s Gate Buildings, S.W.l 
(Sept. 1). A junior assistant chemist under the 
Research Association of British Flour Millers — The 
Director of the Association, Old London Road, St. 
Albans. Teachers for evening classes in physics, 
heat, light, and sound advanced ; photography ; 
building construction, geometry, and graphics for 
building students ; calculations for builders ; build- 
ing science ; and for jjlaster wnrk, at the Woolwich 
Polytechnic — The Principal, Woolwueh Polytechnic, 
S.E.18. A laboratory assistant in the Research De- 
partment, Woolwich^ — The Superintendent, Research 
Department, Woolwich, S.E.18. 


Our Astronomical Column. 


Absolute Motions of Stars. — Astr, NacJi. No, 5696- 
5697 contains a catalogue of the absolute velocities of 
1937 stars, by R. Kluniak and F. Hecht. The radial 
velocities are taken from J. Voute’s Second Catalogue 
of Radial Velocities (Lembang Observatory, 1928). 
The solar motion is assumed as 19-7 km./sec. towards 
R.A. 270^ N. Deei. 30° 28' (1900). This is taken out of 
the stellar motions, which are therefore absolute as 
being referred to the mean of the stai’s in the neigh- 
bouihood of the sun. But the general motion of these 
stars round the galactic centre is not considered. The 
parallaxes have been slightly modified where necessary, 
to make them accord with the adopted absolute mag- 
nitudes of the stars. The proper motions in R.A. and 
Declination are then reduced to km./sec. and combined 
with the radial velocities. The resultant velocities are 
tabulated and the Right Ascension and Declination of 
the points to which they are directed. The catalogue 
contains a n umber of stars of abnormally high velocity, 
as these have naturally attracted the special attention 
of observers. 

Work of the Naval Observatory, Washington, — 
Volume 12 of the publications of this Observatory is 
mainly occupied with equatorial observations of vari- 
ous objects I there are series of observations of the 
satellites of Mars and Saten, and discussions of them 
for the improvement of their orbit elements. Numer- 
ous comets and minor planets were observed ,* their 
positions are given from 1908 to 1926. The photo- 
heliograpiiic observatiozis of sunspots extend from 
January 1917 to the end of 1927. 

The determination by wireless signals of the differ- 
ence of longitude between Washington and San Diego, 
California, which was made in the autumn of 1926, as 
part of the mternational series of longitude determina- 
tions, is described in detail. The observatory also 
controlled the sending of the wireless signals from 
Annapolis and Bellevue, near Washington, and made 
arrangements for those sent from Honolulu. Small 
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transit instruments were used ; they were placed in 
the open air. The transits were all made by the 
travelling -wire method ; this practically eliminates 
personal equation, so that interchange of observers is 
not necessary. The amount of this equation was, 
however, determined by personal equation machines, 
and applied to the results of each observer. The re- 
sulting difference of longitude between Washington 
and Paris is 5 hr. 17 min. 36-665 sec. with a probable 
error of only 0-002 sec. ; it is 0-013 sec. greater than 
the value obtained in 1913-14, also by wireless, but re- 
ceiving the signals by ear. None of the determinations 
in the series has a greater error than 0-003 sec. ; .it will 
be remembered that in pre-wireless days the difference 
between the English and French determinations of the 
longitude Paris-Greenwich went into the first decimal. 

Spectroscopic Study of | Ursae Majoris. — ^Mr. Louis 
Berman investigates this system in Fubl. Ast, Soc. 
Pacific for February. The star is a well-known visual 
binary with a period of 60 years, and both the com- 
ponents are spectroscopic binaries. The brighter 
component has the long period (for spectroscopic 
binaries) of 669*18 days ; that of the fainter star is 
determined by Mr. Berman as 3*9805 days. Only 
one spectrum is visible, so the ratio of masses cannot 
be determined. The eccentricity of the orbit is very 
small, and it has been treated as circular ,* a sin i is 
equal to 275,860 km. The parallax 0*131" is derived 
from the combination of the radial velocities of the 
components A, B, This is in good accord with the 
value 0*123" adopted from direct measures. It is 
noted that the stars A B will be so close to each other 
until about 1940, that it will be impossible to obtain 
separate spectrograms of the two components ; Mr. 
Berman therefore considers this a suitable time to 
summarise our toowledge of this interesting system. 
The spectroscopic observations determine which of the 
two possible positions of the plane of the visual orbit 
is the correct one. 
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Research Items. 


Dental Morphology of Prehistoric Guam. — A collec- 
tion of crania obtained by Dr. J. C. Thompson and 
Mr. H. Gr. Hornbostel in 1922 from Guam, one of the 
Mariana Islands in Micronesia, and now in the Bernice 
P. Bishop Museum of Honolulu, has been examined 
by Dr. II. W. Leigh, who publishes his results in 
voi. 11, No. 3, of the Museum’s Memoirs. The crania 
are of pre-Spanish or early post-Spanish origin and 
belong to a homogeneous group which was probably 
inbred. The ancient Chamorros, as the inhabitants 
are called, lived exclusively on the fauna and flora 
of the island, a fact of importance in relation to the 
pathology of the teeth. Early navigators said they 
did not eat meat of any kind, though they had fowls 
and kept doves in captivity. Nor were they cannibals. 
They chewed betel but did not make use of fermented 
beverages. The teeth are well formed, the average 
dental index being 42*6, the group tending to the 
mesodont. Five per cent evidence slight develop - 
n^ental disturbance. Ethnic deformation was prac- 
tised to a limited extent by filing on the facial surface 
of the six superior anterior teeth. Staining the teeth 
orange to black was customary. Owing to betel 
chewing there was a permanent discoloration of the 
enamel and a predisposition to degeneration of the 
investing dental tissues. The lime used produced 
enormous accretions on the teeth. Owing to the habit 
of chewing and the soft character of the food, there 
was a high incidence of periodontoclasia, the chronic 
destructive degeneration of the investing tissues of 
the teeth which eventuates in exfoliation. This was 
the major cause of the loss of teeth in later life, but 
no person deceased before thirty years of age had lost 
any teeth ; 18 per cent showed dental caries. 

Destruction of Rats by Red- Squill Powders. — ^An 
ideal poison for rats must be effective, safe to use, 
and cheap. The ordinary rat posions (strychnine, 
arsenic, phosphorus, and barium carbonate) are 
dangerous not only to domestic and wild animals, but 
also to human beings, and the U.S. Department of 
Agriculture has carried through tests with powders 
made from squill ( Urginea maritima) (U.S. Dept. 
Agr., Tech. Bull., No. 134). The results confirm 
E. G. Boulenger’s work at the London Zoo, and the 
advice given in the British Ministry of Agriculture and 
Fisheries leaflet on the destruction of rats. It was 
found that red-squill powder is toxic to rats, while 
white squill is not. Cats, dogs, chickens, and pigeons 
are not seriously harmed by squill powders, since 
food so poisoned is either refused or, if eaten, is 
promptly vomited. Powders prepared by directly 
drying unfermented, sliced red squill bulbs in an 
oven at 80° C. are usually more toxic than those 
prepared in any other way, the lethal dose being 
about 250 milligrams per kilogram of body weight for 
white rats, and rather less for wild brown rats. 
Variation in toxicity makes it desirable that squill 
powders should be tested before being marketed, 
and adjusted to a standard, 10 grams of 10 per cent 
squill bait to kill a minimum of 1 kilogram of rat. 

Blood of the Eel.— Mr. Nobuyuki Kawamoto con- 
tributes two papers to the fourth number of vol. 
4 of Science Reports of the TohoJm Imperial Uni- 
versity (Fourth. Series (Biology), Sendai, Japan. De- 
cember 1929 . ‘ ‘ Physiological Studies on the Eel. I . The 
Seasonal Variation of the Blood Constituents. II. 
The Influence of Temperature and of the Relative 
Volumes of the Red Corpuscles and Plasma upon the 
Haemoglobin Dissociation Curve ” ). In both researches 
the common eel, Anguilla japonica, was used. It was 
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found that the relative volume, number of corpuscles, 
viscosity, and iron content increase as soon as hiber- 
nation begins and decrease as it approaches its end, 
but, on the other hand, the non -protein nitrogen is 
much less at that time and increases in summer with 
the rise of temperature and period of growth. In the 
second paper it is shown that the hydrogen ion con- 
centration of the blood was constant during 43 days 
of starvation. The oxygen capacity is directly pro- 
portional to the relative volume of red corpuscles, 
the volume varying much in the eel. Less oxygen 
is taken up by the blood when the temperature be- 
comes higher, thus agreeing with previous work on 
other animals. The author concludes from the 
greater amount of heat produced during chemical 
reaction between oxygen and ha3moglobin that the 
blood of the eel possesses greater affinity for oxygen 
than that of the frog or man. 

Differentiation of Sex. — In a summary article on 
the differentiation, of sex in vertebrates. Dr. Rogers 
Brambell {Sci. Progress, April 1930) begins by accept- 
ing the sex chromosomes as a primaiy mechanism of 
sex determination firmly established, and then goes 
on to point out that while they are normally the 
decisive factors, yet other equally potent factors are 
at work. The fact that in Drosophila super-males and 
super -females as well as intersexes are produced 
when there is a lack of balance between the number 
of X-chromosomes and the number of sets of auto- 
somes shows that the latter play their part in de- 
termining sex. By crossing different geographical 
races of the gypsy moth (Lymantria dispar), Gold- 
sciimidt has obtained intersexes which led finally to- 
the hypothesis that the Mendelian sex factors are 
quantitative, that racial variations occur in them, 
and that a time factor in their expression duiiiig de- 
velopment is also involved. It has long been known 
that the sex ratios of frogs in some localities are 
abnormal, and subsequent research has shown that 
some males develop testes directly, while in others 
they arise from transformed ovaries. The frequency 
of these two types of males differs in various localities. 
Witschi has shown by crossing hermaphrodites that 
the male frog is heterogametic (XY), and it appears 
that the indirect form of development depends upon 
a delay in the time at which the male-determining 
stimulus becomes effective. Environmental factors 
as well as the time element, also play a part. Inter- 
sexes in pigs, the inheritance of which has been 
studied, and of the histology of which Brambell 
describes a ease, again involves a time factor as well 
as quantitative sex differences, the ovotestes of pigs. 
being aecormted for by the abnormally late appearance 
of the male-determining stimulus. 

Development of Callichthys. — Miss Frances M. 
Ballantyne in a paper entitled “ Notes on the Develop- 
ment of Gallichthyslittoralis ” {Trans. Roy. Soc. Edin- 
burgh, vol. 56, part 2 (No. 18), 1930), describes in 
detail the embryonic development of this very 
interesting South American siluroid. An unusually 
complete series of eggs and embryos collected by 
Dr. G. S. Carter on his expedition to the Gran Chaco- 
was available for this study. Callichthys makes a nest 
of leaves, and the eggs are carefully guarded by both 
male and female until the tadpole-like young are 
hatched. The process of segmentation is like Salmo^ 
The embryo is far advanced when it emerges from 
the egg. Gill breathing is helped by the intestine,, 
the caudal and dorsal fins probably taking part^ 
especially in the early stages when they are very 
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vascular. In developiTient it resembles the Dipnoi in 
certain |)oiiits, in others it is like Folyi^terus. In 
many ways it is a typical teleost. The paper is very 
well illiistFj:itc‘cl by clear diagrams in the text and by 
plates re.,‘|a’eBenting tlie various enibryonie stages with 
reconstruction of tlie cliondrooraiiium. 

Chromosome Linkage in (Enothera , — An important 
paper on niciosis in (Enothera has been published by 
31r'. D. G. Catcheside ( Trans, Boy. Eoc, Edinh.^ voL 56, 
IMo, Iti), wlio has made a study of (E. pycnocarpa, (E, 
nntnns {2n = 14) and a triploid mutation of 
earpa. .He sliows that in all three the chromosomes are 
arranged end to end in a closed ring. Ishikawa, in a 
study of embryo sacs and fertilisation, found a case of 
dispermy in a hybrid between (E, pycnocarpa and 
(E, nutans^ and the triploid pycnocarpa (with 21 
chromosomes) is regarded as probably arising in this 
way, thro ugh tlie union of two male nuclei with the 
egg nucleus. The fact that its chromosomes are in a 
closed ring of 21 is opposed to the hypothesis of 
parasjmapsis in (Enothera. On the heterotypic spindle 
in tlie triploid the chromosomes take up the 
zigzag arrangement characteristic of (Enothera, but 
always with irregularities. Later, they separate 
usually 10-11, thus confirming an eaily accoimt of 
Gates for triploid (Enotheras. In the triploid, one of 
the three sets of chromosomes must be present in 
diiplicate, and yet there are no free pairs of chromo- 
somes. This appears to upset the hypothesis that 
ring formation is contingent upon a heterozygous 
coiidition. of the chromosome complement. Catche- 
side supports the view that chromosome linkage is in- 
herited as a geaietic character determined by one or 
more genetic factors. He shows that this hypothesis 
is in accord with the numerous cases of linkage thus 
far described. 

Proteolysis in Plants. — Botanists will w^elcome 
warmly a brief restatement of his experimental in- 
vestigations of the proteases of plants and of his con- 
clusions therefrom, which Prof. S. H. Vines has been 
moved to prepare (London : Macmillan and Co., Ltd., 
1930) as the result of making acquaintance with the 
rather different views on protein digestion by enzymes 
that have been advanced of recent years by Prof. 
Willstatter and Iiis collaborators. In these later 
papei’s the different behavioiu* of different plant ex- 
tracts to the protein substrate has been traced to the 
different activation in the different solutions of the 
same enzyme system, so that in one case it may at- 
tack fibrin, in another peptone, whilst the production 
of amino-acids, such as tryptophane, during digestion 
was attributed to the decomposition of peptides by a 
peptidase. Vines, on the other hand, thought that he 
had given good experimental groimds for the separa- 
tion from some plant extracts of two enzyme systems, 
a peptase attacking proteins such as fibrin and an 
ereptase attacking peptone, producing from it amino- 
acids including tryptophane. Vines restates suc- 
cinctly the experimental grounds which led him to the 
con elusion ,* the paper is a very clear summary of his 
series of papers in a difficult field and is of value as 
putting the two alternative points of view clearly in 
contrast. 

Cretaceous Mollusca of South Africa. — The species 
of Trigonia, which were so numerous and widely dis- 
tributed in Mesozoic times, were divided by Agassiz 
into eight sections, to which three others have been 
added by later workers. Eoilowing the present tend- 
ency to divide large genera into smaller groups, Dr. 

E. C. van Hoe^jen (Balceont. iVawriS. ATa^. 
Eloe7?ifontein, 1 , 1 1 929) has proposed nine new 
genera for the species of Tngoma found in the cha^^ 
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of Zululaiid. Further and prolonged study of the 
species in other formations and countries is needed 
before the phylogenetic significance of these genera 
can be regarded as establisheil. J. V. L. Bennie, in a 
paper on the Cretaceous fossils from Angola (Ann. S. 
African 3Ius., 28, 1 ; 1929), describes a number of new 
lamellibranchs and gasteropods from the iVlbian and 
Senonian, and points out the close relationship of the 
Senonian forms to those fomid in Pondoland and Zulu- 
land. In another memoir the same author (ibid. 28, 
159 ; 1930) enlarges our knowledge of the molluscaii 
faima of the Seiionian of Pondoland. 

Rotary Oil-Well Drilling Plant. — The rotary system 
of drilling oil-w’'ells is now so well known and so securely 
established in practically all the oilfields of the world, 
that it would seem almost superfluous to describe other 
than revolutionary features. But the last year or two 
has witnessed some of the most striking engineering 
feats in oilfield development that are on record, more 
particularly in connexion with deep holes, carried 
actually to depths of nearly 10,000 feet. Since the 
rotary system of drilling has been responsible for such 
achievements, it is only natural that the recent 
modifications and developments of this time-honoured 
plant should receive notice, and in Mr. Neils Mathe- 
son’s paper, read before the Institution of Petroleum 
Technologists on April 8, he did full justice to the 
means by which such results have been achieved. 
The author described some of the latest types of 
drilling machinery designed to procure both deep and 
straight holes, the latter of almost equal importance 
to the former from a geological point of view. Among 
the alterations noted are the increase of the size of 
the driiling rig to 136 feet (100 feet was considered 
quite a fair average only a few years ago) ; increase 
in derrick-floor space to 26 feet, and replacement of 
standard ‘ band- ’ and ‘ calf -wheels ’ by secondary 
‘ draw-works L In other directions an important 
advance is made by replacing cast iron by ‘ electric 
steel that is, cast iron made from 30-100 per cent 
steel scrap, and generally strengthening all materials 
employed both in plant and superstructure. Labour- 
saving devices are lavishly introduced and the prob- 
lem of safety of the drillers — often conspicuously 
neglected in extra-American oilfields — has received 
expert attention . The evolution of the rotary oil- 
well drilling plant clearly has not come to a standstill, 
and as the demand for accurate rather than speedy 
I drilling is increased, so we may expect a corre- 
spondingly high standard in design and efficiency 
of this extremely adaptable means of producing 
petroleum. 

High Voltage Electrometer. — In the issue of the 
Physikalische Zeitschrift for April 1, Prof. T. Leodor 
Wulf of the College of Falkenburg describes a new 
filament electrometer which can be used for the 
measurement of high voltages. About 2 cm. of 
Wollaston wire is mounted vertically about 0*2 cm. 
in front of a vertical strip of metal and the wire is kept 
stretched by quartz springs at its ends. The strip 
and wire are mounted in a metal case from which tlaey 
are insulated by a sulphur plug. A metal sphere 
6 cm. in diameter projects into the case and its centre 
may be placed at any point on a perpendicular to the 
strip through the centre of the filament. When the 
voltage to be measured is applied to the sphere, 
the filament is charged by induction and is attracted 
towards the sphere. The motion of the centre of the 
wire is dead beat and is observed through a micro- 
scope from the side. When the filament and strip 
are connected to the case, the instrument will measure 
up to 50,000 volts. When filament* and strip are 
insulated from the ease and the voltage is applied 
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directly to them, the instrument will read do'vsm to 1 
volt. The instrument can be arranged for photo- 
graphic reproduction of the motion of the filament, 
and several photographs are given in the paper. 

A Simple Transmission Dynamometer, — In Engin- 
eermg for May 16, Messrs. E. Giffen and C. M. White 
describe a new form of transmission dynamometer 
which has been in use for the last six months in the 
Engineering Laboratory of King’s College, London, 
Dynamometers for the measurement of the power con- 
sumption of any machine are generally of the torsion - 
meter type, depending for their action upon the 
twisting of a shaft. Such apparatus has to be delicate, 
needs careful handling, and requires considerable 
vspace. The djmamometer described was designed to 
overcome these disadvantages, and tests of the in- 
strument show that it is robust, fool-proof, compact, 
and accurate. In this apparatus power is transmitted 
by a spur wheel on the driving shaft to a spur wheel 
on a lay shaft. This lay shaft also carries a sprocket 
wheel over which runs a chain, driving a sprocket 
wheel on this driven shaft. The gear is enclosed in 
an aluminium case carrying ball-bearings, and an 
extension of this case forms the torc|ue arm, on the 
extremity of which weights can be placed. Designed 
to transmit 10 h.p). at 2000 r.p.m., the dynamometer 
was tested by a comparison with a friction brake of 
the band type, and the results are given by a series 
of curves included in the article, which also gives 
illustrations of the api^aratus. 

Direction Finding by Radio. — Mr. R. H. Barfield 
read a paper on April 2 to the Institution of Electrical 
Engineers (Wireless Section) on recent developments 
of direction -finding apparatus. This paper describes 
the results obtained when carrying out part of the 
programme of work mapped out by the Radio Re- 
search Board. It is well known that direction -finding 
apparatus of the closed loop type determines only the 
horizontal magnetic field of the radio waves. To get 
over this difficulty, Adcock devised a receiving 
system of spaced vertical aerials. This system, modi- 
fied so as to produce a balanced effect, has been tested 
over a long period. It was calibrated by means of a 
transmitter attached to a kite which sent waves at a 
known downcoming angle and with known polarisa- 
tion. The results prove that the flatness of the 
minima obtained with direction-finding apparatus at 
distances exceeding twenty miles was undoubtedly 
due to downeoming waves. Direction finding is 
possible on a wave-length of 24 metres up to a dis- 
tance of 70 miles in the daytime and 30 miles at night 
in the summer season. Up to a distance of 20 miles 
the bearings are sharp and accurate to within 2^ pro- 
vided a good open site is found. A site which is clear 
of obstables to a hundred yards in all directions 
would be very suitable. At distances greater than 
20 miles the minima are not nearly so sharply de- 
fined. At greater distances than 500 miles, the 
Adcock system gives indications of bearings within 
about 5°, but the loop direction finder is practically 
useless. The former system is much less affected by 
errors due to downcoming waves. At close ranges 
where the downeoming radiation is weak, the loop 
direction finder is to be preferred as it is more com- 
pact, robust, and portable. 

The Decomposition of Nitrogen Pentoxide.— The 
rate of decomposition of nitrogen pentoxide has 
recently been the subject of a number of investiga- 
tions and the results are somewhat divergent. In 
the April number of the Journal of the American 
Chemical Society there are two papers by Eyring and 
Daniels in which the rate of decomposition in inert 
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and in chemically active solvents, respectively, is 
discussed on the l3asis of new experiments. In the 
inert solvents the decomposition was found to be 
strictly unimolecular, and the small differences in 
velocity caused by a change of concentration (from 
0*1 to 1 *8 molar) or of solvent, are thought to preclude 
the possibility that the reaction is complicated by 
traces of catalysts. The value of 1 12s, where s is given 
by the equation h is thought to represent, 

to a first approximation, the time taken for two atoms 
or groups at a valency bond to separate after activa- 
tion, that is, the natural vibration period in the 
valency bond which is to break. It is predicted that 
s will approach an apjjroximate constant in nearly all 
unimolecular reactions. In the case of chemicall 3 ?' 
active solvents (nitric acid, propylene chloride, carbon 
disulphide, acetone, iodine) the results are specific 
and their interpretation is difficult, although solvation 
appears to play some part. 

Fabrics Research. — We have received the second 
report of the Fabrics Co-ordinating Research Com- 
mittee (Department of Scientific and Industrial 
Research ; London : H.M. Stationery Office, 1930, 
6s. net) which contains detailed reports on the fire- 
proofing of fabrics, the action of sunlight on cotton, 
the waterproofness of ‘ porous ’ waterproof fabrics, 
the tensile test of fabrics, and the deterioration of 
fabrics by micro-organisms. The first report was 
published in 1925. The introduction to the report, 
written by the chairman of the committee, Dr. R. H. 
Pickard, gives a useful summary of the contents of 
the volume, from which it is evident that research 
work of great thoroughness and value has been carried 
out. The individual sections contain many tables 
and curves, and full bibliographies. That on fire- 
proofing, in particular, is of very wide interest, and 
is probably the best guide on the subject in existence. 
Important results were obtained with borax and boric 
acid mixtures. The mixture was foimd to be much 
more effective than either substance separately. In 
the section on the effect of sunlight on cotton, us© 
was mad© of the known fact that cotton after oxida- 
tion yields solutions in cuprammonium possessing a 
lower viscosity than similar solutions of the original 
fibre. The action of sunlight in the presence of air is 
probably an oxidation process similar to that due to 
chlorine. All the reports have important practical 
bearings, and the volume is on© which will prove 
valuable in many aspects. 

Thermal Data on Organic Compounds. — The April 
number of the Journal of the American Chemical 
Society contains a paper by Huffman, Parkes, and 
Daniels, giving the results of experiments on the 
specific heats and latent heats of fusion of a number 
of aromatic hydrocarbons. The entropies have in 
some eases been calculated from these data, and found 
to agree with the equation S^^^ =25-0 +7* 77^ -4*5r + 
19 -Sp, where n is the total number of carbon atoms 
outside the benzene ring, p the number of phenyl 
groups in the compoimd, and r the number of methyl 
branches attached on the main aliphatic chain of the 
molecule. A similar equation had been found to hold 
for liquid paraffins : S^^^ =25-0 -f- 7- 7w -4*5f, wffiere 
n is the number of carbon atoms in the molecule and 
r the number of methyl branches on the side chain. 
The free energies are also calculated, and ortho-, 
meta-, and para-isomers are considered to have 
practically identical free energies of formation. The 
free energy of hydrogenation of benzene to form 
cyclohexane was calculated in two different w^ays, the 
results being in agreement. The w^ork was under- 
taken at the instance of the American Petroleum 
Institute. 
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South-Eastern Union 

COJSTGBESS AT 

^pHE tliii'ty-fiftli annual Congress of the South- 
Eastern Union was held at Portsmouth on May 
28 "31, at the inA'itatioii of the Lord Mayor and the 
City Corporation, the Portsmouth Literary and Philo- 
sop'hicai Society, and the Portsmouth Geological and 
Arelueological Society, with Mr, O. G. S, Crawford in 
the preskientiai chair in succession to Sir Arthur Keith. 

Tile meetings w^ere lield in the Municipal College and 
in the Guildhall, where the city plate were exhibited 
and explained by Mr. J. Hutt, the Chief Librarian. 
Ill the Congress museum, held in the room of the 
Portsinouth Gas Company, many local objects were 
shoun, the most striking being the prehistoric relics 
exhumed by Col. J. H. Cooke from burials on the 
Portsdo wn Ridgeway, notably amongst them being a 
line flint dagger of Solutre, a type found with the 
bones of a bronze age wanior of great stature. An 
unusually interesting perambulation of Old Ports- 
mouth was conducted by Mr. R. Pook, who had pre- 
pared a booklet for the occasion. 

The president, who is the well-known Archaeology 
Officer of the Ordnance Survey and the editor and 
founder of Antiquity ^ took as the title of his address, 

MTiat is Arclueology ? ” He finds that few really 
realise w’hat archaeology is, and many papers w^ritten 
on the subject are really history, but there is a period 
of about a thousand years after Caesar’s invasion in 
which the two overlap. Anthropology, being the study 
of man, may deal with both history and archjBology. 
There is history of which but for the archaeologist ’we 
should never liave heard. Such is, for example, the 
Minoan civilisation of Crete, and although we have a 
dim reflection in the Iliad and the Odyssey of an 
early civilisation, we should have known but little of 
it but for the discoveries of Sehlieman. Archaeology 
is a metl'jod of reconstructing the past, so far as man 
is concerned in it, and it replaces or supplements 
history. Arelueology is a hobby, but the student of it 
does not alw'ays do the actual digging, as he often has 
to give lectures in order to raise the money for his 
'work. Mr. Crawford emphasised the point that the 
sesthetie preserver of ancient structures must exercise 
moderation in his desire, since all that is ancient is not 
always beautiful and worth preserving. Age and 
beauty are not necessarily associated. The march of 
progress cannot be withstood, and the love of old 
things because they are old is in practice an attitude 
impossible to maintain. We must adapt ourselves to 
modem developments. The practical policy is to 
endeavour to preserve certain large areas of uneon- 
taminated countryside as national playgrounds, so that 
in days to come our descendants may know what 
England once looked like. A few uninhabited tracts 
so preserved would amply compensate for the loss of 
a few ruins or antiquities, the preservation of which 
may be found to be impossible. 

In field wmrk Mr. Crawford finds Great Britain 
supreme, whilst in the new science of air archaeology 
it is not only supreme : it stands alone. An eloquent 
plea was made for the accurate naming of specimens, 
and also for the placing in a local museum of isolated 
finds that are often lost through being retained in 
private hands. When Mr. Crawford was excavating 
in the Sudan, one of his best workmen was a retired 
cannibal. He had a lively imagination, but it was 
grounded in the hard school of life and fact. He would 
have been an active if unconventional fellow of the 
Society of Antiquaries. It is none too easy to recon- 
struct the conditions of prehistoric society, and almost 
impossible without some experience of a kindred 
society now functioning. Prebistoric man’s attitude 
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to life was a severely practical one ; he was funda- 
mentally lazy, and he never did things that he would 
consider useless to himself. The older archasologists 
were obsessed with the idea that ancient man was 
always at warfare, and foi’got that the quest for food 
came first. The struggle for existence was a real one, 
and warfare as a means in the struggle would have 
been useless unless there were loot to be got. The 
face of England is a palimpsest. The pattern in which 
it is laid out is the result of a long pi’ocess of evolu- 
tion. The old patterns have to be traced under the 
new. We are only now beginning to realise what im- 
mense possibilities underlie the latest development of 
archseoiogy, that of air-photography. 

In the Archaeological Section a paper by Prof . L. S. 
Palmer revealed some striking correlations between 
the pre-history of Hampshire and Africa. Like other 
travellers, Prof. Palmer was struck by the consistency 
of the evolutionary forms of the flint artefacts with 
those that have been established in European countries 
and found that Hampshire was no exception. Much 
attention was given to the Raised Beach terraces and 
the Coombe Rock overlying them in the coastal plain 
extending from southern Hampshire eastward into 
Sussex, and, following a paper by Col. J. H. Cooke, 
excursions to view these formations m situ were 
carried out. Near Westbourne Common a gravel pit 
revealed a series of pipes eating into an extensive mass 
of pounded and reconstructed chalk which here re- 
presents the Coombe Rock. It is hoped that the 
Raised Beach will eventually be found below it. 
M. L’Abbe Breuil was a distinguished visitor amongst 
the party. In the Coombe Rock of Emsymrth Woods 
many split pebbles of distinct Blackheath Pebble Bed 
type were found, with the usual jasper -like colour and 
with the pounded surface markings. How they came 
here remains a problem. 

In the Botanical Section Col. Wolley-Dod’s ‘‘ Ex- 
periences of a Field Botanist ” proved extremely inter- 
esting, and the report of the work of the Section 
showed that considerable progress has been made in 
the botanical survey of Sussex, -which was commenced 
at Hastings in 1927 under the aegis of Dr. A. B. Rendle. 
Ashdown Forest is no wparticularly under examination, 
and a beginning has been made of the w^estern area. 

In the Zoological Section Mr. John F. Marshall gave 
an account of the important work that is being done 
at the Mosquite Control Institute established by him 
at Hayling Island, and revealed to many this little- 
kno-ivn organisation of a great national service. A 
record of intensive research work was given by Miss 
G. F. Selwood in her paper on “ Fauna Changes in a 
Bog at Bembridge ”, 

In the Regional Survey Section Mr. B. Haiton 
Thompson gave an account of the sources of the water- 
supply of Portsmouth, and showed that most of the 
water came from the folded chalk, and little from the 
syncline in which the older Eocene beds lie north of 
Portsdown. Mr. G. E. Hutchings showed “ Some 
Applications of Regional Survey in Education ”, and 
Mr. A. Farquharson gave the results of A Regional 
Survey of Chichester ”. 

Geologists and botanists concluded their visit to 
Portsmouth with an excursion to Whitecliffe Bay, Isle 
of Wight, where both branches of parties found much 
to record in the tertiary clays, sands, and limestones of 
that interesting spot. 

Members of the Congress attended a reception given 
by the Lord Mayor in the spacious Guildhall, and re- 
ceived every assistance and welcome from their hosts 
the municipal authorities. 
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Leeds Meeting of the Institution of Gas Engineers, 


rriHE Institution of Gas Engineers met in Leeds for 
J-- its annual meeting on June 2-6, under the 
presidency of Mr. C. S. Shapley, manager of the Leeds 
Gas Department. Several of the papers dealt with 
questions of actuality in the world of carbonisation. 

Mr. E. G. Stewart examined the “Functions of 
Coke Ovens ” in a pa^Der of great interest in view of 
the recent issue of the report of the Area Gas Supply 
Committee. His analysis revealed that only about 
four British gas undertakings are large enough to 
consider the installation of such plant, although a 
group of smaller undertakings might do so. The coke 
ovens should rationally be attached to iron and steel 
works, which need the gas as fuel. If that were 
generally the case, there would be no coke oven gas 
to spare. As gas-making plant, the coke oven is not 
-superior to the modern vertical retort, which is more 
flexible. The development of coking plants increases 
the pressure on the coke market, which will be in- 
tensified if the gas works purchase spare gas. This 
points to the need for an understanding between the 
two industries for the marketing of both main and 
by-products. 

The need for greater freedom in constructing the 
tariffs for the sale of gas was emphasised so that 
differential prices might be charged according to the 
incidence of the load. Indeed, the freedom to 
rationalise the charging for gas was advanced on all 
sides as an essential preliminary to rationalising the 
supply of industrial gaseous fuel. 

Dr. E. W. Smith summarised the experience gained 
in the process of dehydrating coal gas before distribu- 
tion. This is a notable innovation introduced into 
practice by a British firm in 1925. By washing the 
gas with a strong solution of calcium chloride (glycerine 
has also been proposed) about two -thirds of the water 
normally present in coal gas is removed. The prin- 
cipal advantage is that the dew point of the gas is so 
far reduced that licpiid water is never deposited in 
the mains and consequently corrosion of mains and 
meter, etc., is almost entirely prevented. Stoppages 
due to water and ice are avoided in winter, and many 
other advantages accrue, so that plants for the purpose 
are being erected with great rapidity and the practice 
is being adopted in foreign works. 

Mr. F. Prentice described three years’ experience 
with, a waterless gasholder, of which a few already 
exist in Great Britain. The first was erected about 
fifteen years ago in Germany, where these holders are 
now numerous — indeed they are probably the most 
characteristic feature of the landscape in the Ruhr 
valley. The normal gasholder consists of a bell float- 
ing in water, but these consist essentially of a vertical 
cylinder closed by a piston, which rises and falls as 
the volume of gas in the holder changes. The piston 
is made gas-tight either by a tar seal or a grease joint 
at its periphery where sliding contact is made with 
the wails. Hailed at first as a piece of crazy engineer- 
ing foredoomed to failure, a few years have falsified 
practically all of the prophecies, and many more will 
be seen in the future. The Ipswich holder, which is 


'202 ft. high, is only a small one and the large examples 
are undoubtedly wondei'ful engineering construc- 
tions. 

A paper by Mr. C. F. Broadhead of Melbourne dealt 
with the production of a new road binder — bitural. 
The paper has a bearing on the problem of current 
importance to all carbonising industries. There is an 
over-production of tar, with consequent difficulty in 
marketing in the face of mineral road - making 
materials — bitumen and oil pitch. It is said that the 
tar from modern vertical retorts is not so good a road- 
making material as the old tar. Mr. Broadhead attil- 
butes this to the large proportion of unsaturated 
hydrocarbons in vertical retort tar, and proposes to 
polymerise these by air oxidation in the presence of 
an accelerator which induces condensation of the un- 
saturated hydrocarbons with phenols to form larger 
molecular aggregations. The tar is substantially 
altered in chemical character, and is said to have 
given satisfactory results in Australia as a road- 
making material. 

The paper by Messrs. W. H. Hoftert and G. Ciaxton 
on benzole recovery in gasworks practice discussed 
the important question as to whether it is worth while 
to remove benzole from town’s gas for use as motor 
spirit. It has generally been assumed that it was not, 
and relatively little is so obtained. The view is being 
challenged as the result of faulty costing, and the gas 
wmrks will probably jDecome much more prominent 
in this direction. The refining of benzole involves a 
loss of good fuel which has long been recognised as a 
challenge to the inventive. The authors detailed 
their method of adding to the crude spirit suitable 
anti -oxidant inhibitors to prevent the formation of 
objectionable gums which result from the polymerisa- 
tion of unsaturated hydrocarbons — essentially an 
oxidation process. This is an interesting piece of 
chemistry which promises to be of great practical 
importance to the motor spirit industry. 

Dr. Margaret Fishenden’s paper was a collation of 
methods for handling heat transmission calculations. 
In particular she gave the results of the application of 
the principle of similarity to correlate the results of 
measurements of convection, showing that the ob- 
servations of different workers could be closely har- 
monised in this way. 

Prof. J. W. Cobb gave an account of the relations 
between the Institution of Gas Engineers and the 
University of Leeds extending back to 1906. The 
Institution lent encouragement to the establishment 
of a Fuel Department at the outset, and in 1910 en- 
dowed the chair in memory of the late Sir George 
Livesey. Since that time there has been close co- 
operation in the prosecution of investigations bearing 
on the problems of the industry. This is one of the 
earliest examples of co-operative industrial research 
in Great Britain, and the paper collated a large range 
of subjects which have been covered since that time. 
On the teaching side, it was stated that for years the 
demand for suitable graduates has been in excess of 
the men coming forward. tl. J. H. 


Visitation of the Royal 

^pHE annual visitation of the Observatory took place 
on June 7. The Astronomer -Royal presented 
his report, which deals with the work of the Obser- 
vatory during the year ended on May 10. The usual 
fundamental meridian work was carried on with the 
transit circle, the sun having been observed on 150 
days, and the moon on 104 days. The excess of the 
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Observatory, Greenwich. 

moon’s longitude over its tabular value was 5 -2'' ; 
the excess has been diminishing since 1924 by nearly 
Y poi* annum ; the corresponding excess for the sun, 
which was 1*7" in 1926, has now fallen to The 

observation of stars in the zone 32° to 64° of declina- 
tion will be completed this year. The next star 
catalogue will cover the zones 0° to 24°, and 64° to 90° ; 
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it is mot mow comsiclered necessary to observe many 
stars fainter tlian magnitude 8 on the meridian ; the 
positions of fainter stars are obtainabie by photo- 
graphy with lenses of wide angle. 

Observations with the Cookson floating zenith tele- 
scope now cover a period of nineteen years, which is the 
period of the great hinar nutation term. Dr. J. J aekson 
is discussing the observations, to deduce a new value 
for the coefficient of this term ; it appears that the 
adopted value 9*210" will not be altered by more than 
0-002". The Gerrish drive, installed last year on the 
2 8 -incii equatorial, has worked very well . 300 binaries 
were observed during the year, of which 56 were 
separated less than I*". 

The determination of stellar parallaxes by photo- 
grapiiy with the Thompson equatorial has proceeded 
at an accelerated pace, 1508 parallax plates having 
been taken, and 651 plates measured. 

Tlio determination of the ‘ colour-temperatures ’ 
of stars has been eontiiiued with the 30-inch reflector. 
The obseiwation of 24 stars selected as standards has 
been completed ; the^se are now available as a base 
to which other stars can be referred. The absolute 
temperatures of the standards are now being found 
))y comparison with an are lamp, which in tmm will 
be com}>arod witli a gas-filied lamp already calibrated 
at Utrecht. 

The astrograpihic equatorial, which had been sent 
to Siam for the solar eclipse, was remoimted in July. 
Some renewals in the bearings and accessories were 
satisfactorily carried out by S^ssrs. Grubb, Parsons 
and Co. The Gkeeiiwich astrographic zone, deck 
64^^ to 90'% is being re -photographed for the determina- 
tion of proper motions by comparison with the earlier 
platCvS ; the motions of 14,500 stars between 64° and 
72° have now been published. 

Tlie sun was photograplied on 270 days at Green- 
wich ,* plates taken at the Cape and Kodaikanai will 
render the record complete. The spot activity is 
definitely on the wane ; there were, however, large 
spots ill November and December. A spectrohelio- 
i: scope has been lent to the Observatory by the Mount 

' Wilson Observatory ; it has been mounted in the 
south attic of the new building. A survey of the 


sun’s disc in Ha light is made daily, when ' weather 
permits. Special attention is paid to the radial 
velocities of dark markings near sunspots. 

Spot numbers for the whole disc, and for the central 
zone, are supplied regularly to Zurich for incorpora- 
tion in the bulletin that is issued there under the 
auspices of the I.A.U. 

The mean temperature of the year was 51-0°, which 
is 1*5° above the 75-year average ; the extreme values 
were 90*5° on Aug. 31, and 25*4° on Mar. 20 ; both 
dates are unusually late for the extreme readings. 
The rainfall was 25*43 inches, which is 1*19 in. above 
the average. The wdnter was a stormy one, and the 
mean daily air movement, 289 miles, is 5 miles above 
the average. The highest daily value was 847 miles on 
Dec. 7 ; the highest hourly value 62 miles on Jan. 12, 
i which also had the greatest pressure, 38 lb. per sq. ft. 

The following are the mean values of the magnetic 
elements for 1929, obtained at Abiiiger ; Deck 
12° 35*8' W. ; Her. Force 0*18555 : Vert. Force 
0*42918 : Dip 66° 37*2% It is noted in the repoi^t that 
a more precise instrument for determining the vertical 
force and dip was lent by the National Physical 
Laboratory ; it revealed a small systematic error in 
the values given by the dip inductor ; the error was 
0*00010 in Vert. Force, 0*3' in Dip. 

The performance of the Shortt clocks continues to 
be satisfactory ; in the sidereal clock No. 3 an invar 
bob was substituted for the type-metal one ; the latter 
contained lead, and a certain amount of settling 
appears to have gone on, causing an increase of losing 
rate. This increase still goes on with the new bob, 
but at only half the former rate. 

^ Rhythmic time si^ials from the Observatory are 
distributed by the wireless station at Rugby at"l0 h. 
and 18 h. These, and the signals sent to the Post 
Office and the are controlled by the clock 

Shortt No. 16. 

^ The following are the mean amounts by which the 
time signals from other stations are late on "Greenwich : 
Paris 0*044 sec. : Naiieii 0*006 see. : Annapolis (near 
Washington) 0'007 sec. : Bordeaux 0*035 sec. These 
are after corrections for lag and time of travel have 
been applied. A. C. D. CEoaiMELiK. 


An Early Letter from Darwin to Owen. 


rpHE letter printed below was bought at Sotheby’s 
in March of this year for the Fitz william Museum, 
Cambridge, by some friends of that institution. It 
was written rather more than two months after 
Darwin’s return in the Beagle, The fossil vertebrates 
referred to in the letter were sent to the Royal College 
of Surgeons. Darwin wrote to Owen, who was five 
years his senior, as a young man addressing a more 
experienced and older colleague: later the two be- 
came f riends and Owen visited Down in 1 84 8 . Twelve 
years later, in a letter to de Quatrefages, Darwin 
wrote: ‘‘I have been atrociously abused by my 
religious countrymen; but as I live an independent 
life in the coimtry, it does not in the least hurt me in 
any way, except indeed when the abuse comes from 
an old friend like Professor Owen, who abuses me and 
then advances the doctrine that all birds are probably 
descended from one parent ” (“ More Letters of 
Charles Darwin ”, vok 1, p. 202). Reference is made 
to Darwin’s attitude towards Owen in a note printed 
at the head of a letter to Hugh Falconer ( 1863 ) on 
page 226 of vok 2 of ‘‘ More Letters 
Darwin settled at Cambridge on Dee. 10 , 1836 : he 
was at first a guest in the home of the Henslows, and 
later went into lodgings at a house in Fitzwilliam 
Street, on which a tablet has been fixed. The letter 

^ ' No, 


was written as from Christ’s College, though he was 
presumably not actually in residence there. 


A. C. 8. 


My dear Sir, 


Decemb 1 9th (1836) 


I have just written and will send it the same time 
I with this, a letter to Sir Ant: Carlisle. I have done 
exactly as you recommended me. I thought mvself 
compelled to fix on the British Museum in preference 
to that of Paris because I was carried on board a 
King]s Ship ; and the public collection of the country 
certainly has claims on me. If the collection had been 
made entirely at my own expense, that is on board a 
Merchant vessel, then I should not have hesitated in 
making a different choice. I quite agree with you 
that the British Museum ought to make returns when 
it has the power. I suppose you could not venture 
to propose another set for Paris. ’ Their value would 
be so much more in that collection than in the British 
Museum. I ought to makeup my mind to give my 
own set to Paris ; but I confess I should be grieved 
to lose my trophies. I should feel like a knight who 
had lost his armorial bearings. If the Coimcil should 
not choose to go to the expense necessary for making 
all the casts ; it was suggested to me here, that the 
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College might pay the price of forming the casts j and 
the public bodies purchase the models, but I think 
you will agree with me, that if this can be avoided, it 
will be better. With respect to great head of the 
Rodent, I certainly feel inclined to run the risk of 
taking a cast, because the models will be more gener- 
ally useful, even in case the head itself should be 
infured or destroyed. But I am sure after the kind 
and effectual manner with which you have entered 
on this affair I cannot do better than follow your 
advice. I, at one time, began to think that the fossil 
bones would be as troublesome to me and as of little 
service as some other branches of my collection are 
likely to be. But now I look back to the trouble I 
took in procuring them with great satisfaction. I do 
assure you I feel very grateful to you for having given 
me such good assistance. I have scarcely begun to 
unpack my cases ; in the course of a week I shall have 
every thing open, and I already know of one very large 
bone (of a Mastodon ??) which I will forward to the 
College. When separating the animals in spirits, I 
will put by any that I think wall interest you. And 
it will be a great pleasure to me if I chance to possess 
anything which will be of use to you in your number- 
less investigations. 

Believe me, my dear Sir, 

Your very truly obliged 
Ghas. Dabwik, 

Christ Coll : 

Cambridge. 

To Richard Owen, Esq** 

Royal College of Surgeons, 

Lincoln’s Inn Fields. 


Biochemical Studies of Spike Disease of 
Sandal. 

M r. M. SREENIVASAYA and Mr.^B. R. Sastri 
have continued their very detailed investigations 
into the spike disease of sandal {Santalum album L), 
and their latest results are to be found in the Journal 
of the Indian Institute of Science, yoI. 12A, Part 17, 
pp. 233 to 252 (1929). Leaf -juice from a sandal tree 
infected with the spike disease hydrolyses more 
soluble starch than does the corresponding healthy 
juice. This is due to a higher concentration of the 
enzyme and to the presence of activators such as 
phosphates and amino acids. The pH of spiked 
leaves is lower than that of healthy leaves, and 
approaches the optimum for diastatic activity. More 
potato starch is, however, liquefied by the healthy 
leaf extract than by the diseased extract for ecj[ual 
weights of sugar produced, thus suggesting a qualita- 
tive difference between the two diastase extracts. 
It should be remembered that Dr, L. C. Coleman 
found that there was lower diastatic activity in spiked 
leaves than in healthy leaves, and therefore the 
results here reported might be interpreted as showing 
that the diastase content of diseased tissue fluctuates 
within the same limits as does that of healthy tissue. 

The chemical composition of leaf and stem tissue 
fluids has also been investigated. The spike-diseased 
leaf contains more nitrogen, maltose, and reducing 
sugars and less ash (particularly calcium) than the 
healthy leaf* The stem fluids of spike-diseased trees 
are richer in nitrogen, phosphorus, and calcium than 
those of healthy plants, and there is a steep gradient 
of calcium concentration between the stem and leaves. 

The seasonal variations in composition of healthy 
and partially spiked leaves of the sandal tree have 
been studied by Mr. A. Y. Varadaraja Iyengar {Jour. 
Ind. Inst. Sci; vol. 12A, Bart 20, pp. 295-305). Season 
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was found to affect the chemical composition of the 
leaves of both healthy and spiked plants in the same 
manner. The following relative differences were 
observable in all seasons— the diseased sap had less 
dissolved matter, less osmotic pressure, a greater 
electrical conductivity, more moisture, ash, and 
nitrogen contents, less calcium, and was more acid than 
healthy sap. 

These detailed studies on sandal spike from the 
Indian Institute of Science have considerable sig- 
nificance, for it has recently been shown by Mr. M. J. 
Naiasimhan (Phytopathology, 18, pp. 815-817 ; 1928) 
that inclusion bodies similar to those which characterise 
certain virus diseases are present in leaf tissues of 
spiked plants. This, along with the work of Dr. L. C. 
Coleman on transmission, suggests that the malady 
is caused by a virus. We have thus a min© of detailed 
information on the chemistry of a diseased host which 
we can use in the elucidation of the problem of the 
nature of a plant virus. 


University and Educational Intelligence. 

Abekystwvth. — Dr. C. D. Forde, formerly of the 
Department of Geography, University College, Lon- 
don, has been appointed to succeed Prof. H. J. Fleure 
in the chair of geography and anthropology at the 
University College of Wales, Aberystwyth. Dr. Forde 
has just returned from the University of California, 
where he held a fellowship from the Commonwealth 
Fund, and received the degree of doctor of philosophy 
for his researches among the Hopi Pueblo Indians of 
North Arizona. 

Cambridge. — The following have been appointed 
members of the Committee for the Natural Sciences 
Tripos for the year 1930-31 : Prof. A. Hutchinson 
(chairman), Prof. T. M. Lowrv, Mr. H. Thirkill, Dr. 
W. H. Mills, Mr. A. Wood, Mr. E. Cunningham, Mr. 
F. T. Brooks, Mr. T, C. Nicholas, Mr. J. T. Saunders, 
Dr. Dean, Sir Frederick Gowland Hopkins, Prof. J, 
Barcroft. 

The General Board recommends that a University 
demonstratorship in pharmacology be established in 
the Faculty of Medicine. 

Mr. Stanley Baldwin was installed as Chancellor of 
the University on June 5 and in the course of his 
address announced that the gift from the Rockefeller 
Foimdation had been made available through the 
completion of the collection of a sum which was made 
a condition of the grant. The total sum required for 
the University Library and for research work was 
£1,179,000. The Rockefeller Foundation had pro- 
mised £700,000 conditional on the balance being 
raised by the end of 1931. This balance has now been 
raised. 

Honorary degrees were conferred by Mr. Baldwin 
after his installation on the following, among others : 
Prof. A. Einstein, of Berlin ,* Prof. Max Planck, of 
Berlin ; Sir John Rose Bradford, president of the 
Royal College of Physicians ; and Sir James Golqulioun 
Irvine, principal and vice-chancellor of the University 
of St. Andrews. 

Liverpool.— Among the honorary degrees conferred 
on June 5 were the following *. Doctor of Laws, 
Mr. R. L. Mond, honorary secretary to the Davy- 
Faraday Research Laboratory of the Royal Institution ; 
Doctor of Science, Prof. G. Barger, professor of 
chemistry in relation to medicine in the "University of 
Edinburgh. 

London. — ^Applications are invited for the Graham 
Scholarship in Pathology, value £300 per annum, in 
the first instance for two years, founded under the 
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will of the iatc Dr. Charles Graham to enable a young 


niaij til eoiithiue his pathological researches and at 
fhe >ruae lime lo secure his services to the School of 
Ad,vam.‘ed Ue«iir;al Studies connected with University 
(d > I It ^ge )s I j i t a I as 1 1 Teacher under the direction of the 

uf Pathology 'h 

Idle latest date for tlie receipt of a]3plications is 
ditne 17. Tlsey slK>u]d be sent to the Principal, 
Uni\'ersity of London, South Kensington, S.W.7. 

OxFOBD.—The question of the destiny of the Rad- 
diffe Observatory site and buildings has now come 
otrieia]l.y before the University in the form of a decree 
ill Congregation. By this it is proposed to accept the 
offer of Sir William Morris, the purchaser of the site 
from tlie Radcliffe Trustees, to vest the whole of the 
property' in the hands of a body of trustees, in order 
til at it may be used for the benefit of the Radclifie 
Infirmary and the Medical School of the University. 
The terms of the trust provide that the old observatory 
building shall be used for the purpose of medical 
teaching and research, and that the observer’s house 
and garden shall be used as a. residence for the 
director of the institute of research to be constituted 
in accordance wdth these terms. 

The report issued by the Curators of the Botanic 
Garden includes a list of noteworthy plants lately 
received, and mentions improvements in the labelling 
of trees, slirtibs, and plants. 

Tlie Herbert Spencer Lecture, delivered by Sir 
Peter Chalmers Mitchell, was a vigorous defence of 
materialistic monism, wLich, he said, so far from being 
discredited as a theoiy by recent advances in physical 
science, stands now in an even stronger position than 
in Spencer’s day. Not one of the forms of what is 
called vitalism can, in his opinion, stand the test of 
critical examination. Progress in science must be 
achieved, as of old, by the way of experiment and 
observation. 

In a lecture recently delivered in Oxford, Miss 
Cat on -Thompson gave an interesting account of her 
exploration of the Great Zimbabwe and of other ruins 
in Rhodesia. She dw-elt upon the fact that no evi- 
tience of any kind exists to suggest that these remains 
are of otlier than Bantu origin, or that they owe any- 
thing to outside influence. The stratigrax^hical evi- 
dence whicli is now available from many sites in 
Rhodesia all points in the direction of Bantu as 
against Arab, Pluenieian, or any other kind of foreign 
activity. 


The New York correspondent of the Tunes states 
that Mr. Louis Bamberger, the retired head of 
Bamberger and Co., Newark, New Jersey, and his 
sister, Mi\s. Felix Fiiid, have given £1,000,000 for the 
establishment in Newark or the vicinity of an institute 
for advanced study, exclusively for post-graduate 
work and scientific research. 

At a meeting at the Mansion House, London, on 
June 2, the Lord Mayor presiding, it was announced 
that a contract had been signed for the purchase of a 
freehold site in Bloomsbury for ‘ London House ’, the 
proposed hall of residence in London for British male 
students of European origin from the Dominions and 
Colonies and from Great Britain. The object of the 
meeting was to launch an appeal for a fund of £250,000 
to be administered by the Dominion Students’ Hall 
Trust, for which an influential council . of governors 
has been appointed, with Mr. F. C. Goodenough, of 
Barclay’s Bank, as chairman. Towards this fund 
£130,000 has already been contributed. The appeal 
was supported from the platform by Mr. L. S. Amery, 
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Mr. H. A. L. Fisher, Mr. Stanley Bruce, Sir James 
Parr, Sir William Clark, Sir Drummond Chaplin, Lord 
Moynihan, and Mr. F. C. Goodenough. Special 
reference wms made to the post-graduate medical 
school to be established at Hammersmith. ‘ London 
House wKile closely associated with the University 
of London, wall be an independent institution and the 
governing body includes representatives of the Univer- 
sity, the Royal Colleges of Surgeons and Physicians, 
and other professional institutions. The Corporation 
of the City of London and the Rhodes Trustees have 
each made a donation of £5000 to the fund. The 
Lord Mayor read a letter from the Prime Minister 
strongly supporting the appeal. “London House”, 
he said, “ appeals to common sense, to the spirit of 
hospitality, to the imagination. Let us look ahead 
and see the young men of our race coming to London 
with their vigour and freshness of outlook, inter- 
mingling with us and each other, sharing in our 
heritage of learning and expeiience and tradition, and 
returning so equipped to wherever British energy and 
enterprise have set their homes.” 

The Committee of Award for the Commonwealth 
Fund Fellowships has made appointments to 26 
fellowships tenable by British graduates in American 
universities for the two years beginning September 
next, including the following : Mr. R. W. Adams 
(Belfast) to Massachusetts Institute of Technology, 
in electrical engineering ; Mr. J. T. Calvert (Oxford) 
to the Massachusetts Institute of Technology, in 
sanitary engineering ; Miss I. G. M. Campbell (St. 
Andrews) to Cornell University, in organic chemistry ; 
Miss R. L. Cohen (Cambridge) to Stanford University, 
in agricultural economics ; Mr. A. G. Emslie (ilber- 
deen) to Cornell University, in physics ; Mr. H. Fisher 
(London) to the Massachusetts Institute of Technology, 
in civil engineering; Mr. G. V. B. Herford (Oxford and 
London) to the University of Minnesota, in zoology ; Dr. 
D. W. Hill (Bristol and Liverpool) to the University 
of Illinois, in biochemistry ; Mr. F. L. Hudson (Man- 
chester) to the University of California, in physical 
chemistry ; Dr. J. Irving (St. Andrews and Cambridge) 
to Flarvard University, in geology ; Mr. T. H. Kelly 
(Birmingham) to Columbia University, in economics ; 
Mr. J. E. MaeCoIl (Oxford) to the University of 
Chicago, in economics ; Mr. J. E. Meade (Oxford) to 
Stanford University, in economics ; Mr. A. K. Nuttall 
(Cambridge) to Stanford University, in electrical 
engineering ; Dr. R. W. B. Pearse (London) to the 
California Institute of Technology, in physics ; Mr. 
R. W. Revans (London and Cambridge) to the Uni- 
versity of Michigan, in physics; Mr. W. J. Sartain 
(Cambridge) to Yale University, in economics ; 
Mr. W. A. Sinclair (Edinburgh and Oxford) to Har- 
I vard University, in philosophy ; Mr. S. Steele (Cam- 
bridge) to J ohns Hopkins University, in aero engineer- 
ing ,* Mr. William Wild (Leeds) to the University of 
California, in physical chemistry. The following have 
been appointed to fellowships tenable by candidates 
from the British Dominions : Mr. N. S. Bayliss (Mel- 
bourne and Oxford) to the University of California, 
in chemistry ; Mr. W. G. K. Duncan (Sydney and 
London) to the University of Chicago, in sociology ; 
Mr. P. J. Hogan (Dublin and London) to Iowa State 
University, in civil engineering ; Mr. S, J. Pretorms 
(Stellenbosch and London) to Cornell University, in 
economic statistics. The following have been ap- 
pointed to fellowships tenable by candidates holding 
appointments in Govermnent service overseas : Dr. 

G. M. Tattam, of the Geological Survey of Nigeria : 
Mr. C. Vigne, of the Forestry Department, Gold 
Coast Colony ; Capt. R. D. Waghorn, of the Indian 
State Railways. 
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Historic Natural Events. 

June 15, 1818. Avalanche Flood. — An avalanche 
from, the front of the glacier of Lepeiiaz blocked the 
outlet of the Lake Gliere, raising its level 25 feet. 
When the dam broke a mass of water estimated as one 
hundred million cubic feet in volume flooded the 
valley of Doron of Champigny, carrying away all the 
bridges but one. 

June 15, 1829. Hailstorm. — At Cazorla, in the 
south-east of Spain, hailstones fell in the form of blocks 
of ice, some of which had a circumference of 20 in. 
and weighed as much as 4-| lb. Great damage was 
done, houses being literally crushed beneath the bom- 
bardment of ice. 

June 15, 1896. Japanese Earthquake Sea-waves.— 
A great earthquake occurred off the north-eastern 
coast of Japan, its epicentre being 150 miles from land 
at a depth of 4000 fathoms (4-| mil6s) near the foot of 
the western slope of the Tuscaroora Deep. The shock 
was slightly felt on land, but after a lapse of 21 minutes 
great sea-waves, more than 60 feet in height, swept 
over the coast and caused the loss of 27,000 lives. The 
sea-waves were recorded at Honolulu (3591 miles) and 
Sausalito (San Francisco Bay, 4787 miles). 

June 15, 1914. Severe Thunderstorm over Paris. — 
On June 15, 1914, a severe thunderstorm occurred over 
Paris. During the storm 2*1 in. (54 mm.) of rain fell, 
1*6 in. (41 mm.) within twenty-five minutes. On only 
one other occasion has this been equalled. The heavy 
rain caused the subsidence of several streets. 

June 16, 1819. Indian Earthquake. — The great 
earthquake of Kutch, in the delta of the Indus, dis- 
turbed an area of more than 3 million sq. miles. A 
large tract of land, 2000 sq, miles in area, subsided, 
and the sea, flowing in by the eastern mouth of the 
Indus, submerged the village of Sindree and converted 
the tract into a lagoon. A short distance to the north, 
the previously level plain was raised as an elevated 
mound, 50 miles long and about 10 feet in height, 
running east and west or parallel to the line of sub- 
sidence. 

. June 17, 1815. Thunderstorms. — There were heavy 
thunderstorms in Belgium on June 17, which made 
the roads difficult for traffic. As a result the move- 
ments of the French army, which were timed for the 
early morning of June 18, were delayed until nearly 
noon. This loss of time may have affected the course 
of the battle of Waterloo. 

June 18, 1764. Thunderstorm in London. — During a 
violent thunderstorm the steeples of St. Bride’s in 
London and the church at South Weald in Essex were 
both struck by lightning and much damaged. At St. 
Bride’s the metal spindle carrying the vane was fixed 
into a stone, and the greatest damage was done at this 
junction, the stone being shattered into small pieces, 
H.M.S. Bamillies, lying at Chatham, was split and torn 
to pieces by the lightning at about the same time. It 
is noted that the preceding weather had been very 
warm and dry, and that the damage was done before 
the rain began to fall. The storm is of interest for the 
discussion which it provoked at the Royal Society, and 
because it helped to bring about the use of lightning 
conductors in Great Britain. 

June 18, 1907. Waterspout.— A phenomenon vari- 
ously described as a teloudbiirst ’ or ‘ waterspout ’ 
occurred near Blanchland on the eastern edge of the 
Durham Moors. A dense column, shaped like two 
cones joined at their apices, approached very rapidly, 
with a noise like the engine of a heavy motor-car. Near 
the village it burst, and an immense volume of water 
fell from it, flooding the whole countryside, while 
heavy rain and hail added to the damage. Large stone 
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walls were broken up and their contents scattered over 
the fields, while the roads were seriously damaged and 
in places entirely destroyed. Eight sheep were killed 
by lightning, ■while others w^ere washed away and 
drowned. 

June 19, 1566. Floods in Europe.— From June 19 
onwards for a whole month there ■was serious flooding 
by the Rhine. There w-ere also great floods in the 
Danube, Draii, and Save. In England, after a very 
rainy spring, the summer w^as dry and the autumn 
almost rainless. 


Societies and Academies. 

London. 

Linnean Society, May 1. — E, B. Worthington : 
Vertical movements of fresh -water macroplankton. 
The changes in vertical distribution of Crustacea 
were examined over periods of twenty -four hours 
or more in the Victoria Nyanza and in Lake Lucerne 
by means of a vertically hauled closing plankton-net. 
The movements of the plankton were traced from hour 
to hour and correlated with the amount of light and 
other physical conditions. In L. Lucerne, most 
species start their descent at dawn, and reach their 
lowest level (50-60 metres) before the sun attains its 
! zenith. Then a slow upward movement starts, 
accelerates at dusk, and continues for two or three 
hours after complete darkness. There is a difference 
between the behaviour of young and old individuals 
of certain species. The organisms appear to be under 
the influence of two forces : (1) a negative geotropism, 
acting persistently from below and causing them to 
congregate in the upper layers, and (2) a negative 
heliotropism, acting intermittently from above and 
causing those species which are susceptible to light to 
descend during the day. Most species are filter- 
feeders, dependent on the nanno -plankton, which is 
most abundant in the upper layers ; it is suggested, 
therefore, that hunger is the ulterior reason why they 
should seek the upper layers. — G. P. Bidder : On the 
attitude of a Hexactinellid at the bottom of the sea, 
as compared with that assumed in museum jars and 
monographs. Glass -sponges have never been seen in 
the great depths which form their natural habitat ; 
they are known only from specimens torn up from the 
bottom of the ocean. The dermal tissue of sponges 
is sensitive to the movement of w^ater over its surface. 
If we assume that in growing sponges growth is more 
rapid on the side against -which the current impinges, 
we can explain the anomalies of spoon-like and fan- 
like forms in the same species of Clionid or Axinellid 
sponges in which cup -like forms are found, the cujj- 
like form showing a compassing tide and the fan a 
constant current. A similar reaction in a sponge of 
fixedly tubular shape would cause the side of the tube 
towards the current to grow longer than the sheltered 
side, so that the sponge would bend until the axis of 
the tube lay down-stream and all sides were acted 
upon equally. — M, Burton : Glass-sponges. The 
scientific history of sponges can be resolved into 
three phases : (1) prior to 1842, when opinion was 
divided whether they were plant or animal ; (2) from 
1842 until recent years, when they were regarded 
as animals, but tbeir position was doubtful ; (3), 
1929, marked by Dr. Bidder’s proposal to revive "bhe 
idea of treating them as a sub -kingdom, the Parazoa. 
This sub -kingdom he divided into two phyla, the Niida 
and the Gelatinosa, the former to include the Hexac- 
tinellida only, the latter the rest of the sponges. This 
recognition of the great gulf between the Hexactinel- 
lida and other sponges, and between sponges and the 
rest of the animal kingdom, counteracts the tendency 
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to make too close a comparison between the Hexac- 
tiiieliida and other sponges, and it also lays stress on 
the undesirability of seeking to homologise the struc- 
ture of , sponges with that of the Metazoa. 

Cambeidge. 

Philosophical Society, May 19. — Dr. P. A. M. Dirac: 
(1) On the annihilation of electrons and protons. On 
the basis of the relativity wave equation for the elec- 
tron, a calculation is made of the probability per unit 
time of an electron jumping into a state of negative 
kinetic energy and emitting the surplus energy in the 
form of two light-quanta. If we assume that nearly 
all the negative-energy states are occupied by electrons 
and that an unoccupied one is a proton, this proba- 
bility gives the rate at which electrons and protons 
annihilate one another. The calculated rate is much 
too large to be in agreement with observation. — (2) 
Note on exchange phenomena in the Thomas atom. 
The equations of the self-consistent field with inclu- 
sion of exchange effects may be expressed in terms of 
a single total electron density function. If we approxi- 
mate to this density by considering it as a classical 
function of commuting co-ordinates and momenta, 
we get the equations of the Thomas atom with an 
extra term representing the exchange effects, 

Edinbxtegh. 

Royal Society, May 16. — Georg Weigner : Base ex- 
change. The difficulties experienced by Way and other 
early investigators in explaining the mechanism of ex- 
change processes are gradually being overcome by in- 
tensive study of reactions in colloid systems. Cation 
exchange properties are attributed to micelles consist- 
ing of an ultramicron, an inner layer of anions, and an 
outer swarm of cations ; only the ions of the outer 
swarm are exchangeable, and the extent of the reaction 
depends upon their hydration, valency, and the forces 
binding them to the inner layer. For example, 
magnesium, on account of its greater hydration, is 
absorbed less readily than the other alkaline earths ; 
but it is not so easily displaced, because it forms less 
soluble compounds with the hydroxyl ions of the 
inner layer. The ultramicron of clays and permu- 
tites may contain silicic acid and aluminium hydroxide ; 
within certain limits, the greater the proportion of the 
former the greater the cation exchange. That is 
because there is a greater dissociation of cations from 
the silicic anions than from the hydroxyl ions attached 
to the aluminium. Ionic exchange determines the 
potential and coagulation of the particles. 

Paeis. 

Academy of Sciences, April 28. — Ernest Esclangon : 
The determination of the position and of the elements 
of a planet or distant comet. Application to the 
Lowell celestial body. — Gabriel Bertrand and Mme. 
M. Rosenblatt : The proportion of potassium and 
sodium contained in plants which grow in brackish 
water or on the sea-coast. The analysis of sixteen 
species of plants is given. All the plants contained 
both potassium and sodium, with a general pre- 
dominance, sometimes considerable, of potassium. 
It is only in plants adapted to media rich in common 
salt that the ratio K/Na falls below imity. — -A. Th. 
Schloesing and Desire Leroux : The solvent action 
of carbonic acid with respect to phosphoric acid in 
agricultural soils,— Andre Blondel : Falls of electro- 
motive force in triphase apparatus feeding unsym- 
metricai cireuits.— Henri Villat and Maurice Roy : 
Concerning the problem of Saint-Venant for the slit 
cylinder. Reply to some remarks by A. Mesnager. — ■ 

S. Finikofi : TF congruences having along correspond- 
ing radii the same linear complex operator .-r-Georges 
Bouligand. ^ Certain classes of surface of three dimen- 
sional Euclidian space.— Henri Gartan : The excep- 
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tional values of a meromorph function in the whole 
plane. — Elie Cartan : The third fundamental theorem 
of Lie. — Marcel Dufour : The astigmatism of the 
pencil refracted by a spherical diopter.— P. Swings : 
The resonance groups of the diatomic vapour of 
sulphur. — Maurice Piettre : The fimction of the non- 
electrolytes in the stability of biological media. ^ If 
electrolytes play an important part in the equilibrium 
of organic liquids, this rdle is restrained wifchin certain 
limits. Lipides have a very remarkable influence 
the physico-chemical mechanism of which is still 
unexplained. — M. Paid : Study of the system 
HgO.SOg.HgO. A combination of analytical and 
X-ray methods. — A. Travers and Avenet. The estima- 
tion of the total cyanogen in effluents from coke ovens. 
The essential point is treatment of the well-cooled 
solution with sodium peroxide before acidifying and 
distilling off the hydrocyanic acid.^ — Sebastian Sabetay; 
The optically active acidylhydrazides and their use 
for the separation into optical isomers of the racemic 
aldehydes and ketones. — Bougault and Mile. L. 
Popovici : The reduction of the semicarbazones 
and thiosemicarbazones of the a-ketonic acids and 
of the sulphoxytriazines. — Raymond Chevallier : The 
permanent magnetisation of the Feroe basalts. — 
H. L. Parker : The polyembryonic development of 
Macrocentrus gifuensis, — Raymond Hovasse : Some 
new data on the cochineal insect, Marchalina hellenica. 
— Ugo Lumbroso ; New researches on th© etiology of 
trachoma. The study of a germ, met with in Tunis, 
in its relations with the Bacterium granulosum of 
Noguchi. 

Geneva. 

Society of Physics and Natural History, Mar. 6. — 
R, Wavre : The force which, at earlier periods, tended 
to draw a continent to th© equator. The author gives 
an extremely simple formula for calculating th© in- 
tensity of th© force which causes a floating body, boat, 
iceberg, or continent to increase its distance from th© 
pole. This force is proportional to the square of the 
velocity with which the earth turns round its axis. 
This velocity has been reduced in th© course of geo- 
logical epochs owing to th© phenomenon of tides. 
The force in question was much greater then than 
now. — G. Tiercy : A formula giving the value of th© 
colour index of a star. This deals with the question of 
obtaining a new approximation of th© solution of the 
problem, retaining terms the influence of which has 
hitherto been neglected in the calculation. — E. Rod : 
Tables of the coefficients of the instrumental errors, in 
Mayer’s formula, for the latitude of Geneva. These 
new tables have been worked out for declinations 
from -Sl'^to -f80°. The values are given for every 
degree from -‘31° to every 30"' from +30® to 

+ 35®, every 20" from + 35° to +69°, and every 10" 
from +69® to +80°. 

Mar. 20. — L. D up arc : An anorthose trachyte from 
Gambeila (Abyssinia). The author has collected in 
small volcanic cones a rock of a particular type, 
formed almost exclusively of microlites of anorthose. 
The rock is very rich in alkali (nearly 15 per cent). — 
J. Briquet : The glochide trichomes of Helminthia. 
The author shows that, contrary to that which has 
been recently proved for the glochide emergence of 
Crupina, the multiseries glochides of Helminthia are 
of purely epidermal origin, without vascular elements, 
and their hoods are formed uniquely by the curvature 
of the apical ceils of the foot. This puts the glochidate 
hairs, from the functional point of view, in relation 
with a mode of zoochore dissemination. — E. Pittard : 
The coronal angle in the skulls of Bushmen, Hotten- 
tots, and Griquas. The author has measured a series 
of skulls sent to the anthropological laboratory of the 
University of Geneva by the Cape Town Museum. 
The values obtained compared with those of the 
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cephalic index indicate certain differences between the 
Hottentots and the Griquas. — R. Wavre : The planet- 
ary stratifications. The author gives a method for 
recognising whether a given family of surfaces can 
represent the stratification of a star in rotation. This 
method dispenses with the calculation of the potential. 
As a particular case, he arrives very simply at the 
theorems of Volterra and Dive on the impossibility of 
ellipsoidal stratifications. — P. Balavoine : The lumin- 
osity of some colouring matters in ultra-\dolet light. 
If wool or silk dyed with auramine is submitted to 
ultra-violet light, there is produced a strong yellow 
luminosity resembling phosphorescence. Fluor escine 
and its derivatives present the same phenomena, but 
with less intensity. 

May 8. — J. Carl: Some observations on the 
relief of southern India. In the course of a journey 
made during the winter of 1926-27, having for its 
principal object studies of the faxma, the author 
also made observations on the relief of the country. 
He distinguishes three erosion cycles clearly visible 
on large-scale maps. His interpretations are in agree- 
ment with the evolution of relief of the island of 
Ceylon, described by F. D. Adams (Canadian Journal 
of Research, 1929). 

Pbagub. 

Czech (Bohemian) Academy of Sciences and Arts 
(Second-class, Natural Science and Medicine), Feb. 7. 
— L. Borovansky : Morphological changes in rats 
effected by strenuous work. — ^J. Charvat, A. Gjurid 
and E. Sedlackova : The protein preparatory reflec- 
tion. — V. Jarnik : Some remarks on the Hausdorff 
measure. — V. Kladivo : The determination of the 
relative intensity of gravity in Brno and Potsdam 
respectively. — Basta : The mechanical theory of 
the solidification and hardening of cements and 
concrete. It is concluded from experimental investi- 
gations that the chief physico-chemical laws deter- 
mine the hardening of concrete and rational formulae 
are derived for practical use. — R. Novacek : Biological 
factors in the formation of dolomites. — F. Wald : 
Principles of the theory of chemical operations. 

Mar. 14. — V. Kladivo : The determination of the 
relative intensity of gravity in Brno and Vienna 
respectively.— R. Brdidka and M. Pavlik : Automatic 
registration of extinction curves of absorption spectra. 
An apparatus has been constructed which makes 
possible the photography of continuous absorption 
spectra in solutions by using a Baly tube in which 
the thickness of the solution layer is arxtomatically 
diminished logarithmically with time, whilst the 
dark slide is shifted with constant speed. A complete 
characteristic extinction curve is thus obtained in 
about 20 min. — J, Hybl : The heat of evaporation of 
liquids. The constants a, 5, c were evaluated for 
twelve polyatomic liquids in the following expression 
for the heat of evaporation: a (Ter ~ T) -b(Tcr - T)^ 

+ c(Ter - T)®, where Ter is the critical temperature. — 
A. Vandura : The function of factors outside the 
kidney in the origin of kidney and heart oedema.^ — • 
P. SiJlinger ; The vegetation of the limestone hills of 
Tematmske Kopce (Western Slovakia). On the 
dolomites of this small group near Pist’any the 
pennonic associations predominate, though the Car- 
pathian element is not absent. Exhaustive descrip- 
tion of all plant communities of this region is given. — 
K. Do min : Draha fladnisensis Wulf, a new species 
for Czechoslovakia. This alpine species was foimd in 
the Tatra of Biela. The author gives an analysis of 
the plant associations on the localities of this Draba, 
which represent an interesting glacial relic, — F. Prantl: 
Revision of Czech Devonian Fenestellidse. — Sobotka*. 
Generalisation of cyclographic and stereographic 
projection. 
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Official Publications Received. 

Britlsh. 

Committee on Bird Sanctuaries in Royal Parks (England). Report for 
1929. Pp. IS. (London: H.M. Stationery Office.) Ad. net. 

Smoke and Health ; a Lecture delivered at the Manchester College of 
Technology on November 15th, 1929. By Dr. J. S. Taylor. Pp. 12. (Man- 
chester ; National Smoke Abatement Society.) 2d:. 

Air Ministry : Aeronautical Research Committee. Reports and Memo- 
randa. No. 12S9 (Ae. 43S) : The Determination of the Water Resistance 
of Seaplanes. By H. M. Garner and L. P. Coombes. (T, 2872.) Pp. 10-{- 
1 plate. M. net. No. 129.3 (Ae. 442) : Exploration of the Flow near the 
Screw proposed for the N. P.L. Compressed Air Tunnel. By C. N. H, 
Lock and A, R. Collar, (T. 289.5.) Pp. 10-f6 plates. 9d. net. (London: 
H.M. Stationery Office.) 

Trinidad and Tobago. Minutes and Proceedings of the Froghopper 
Investigation Committee. Part IS. Pp. 89. (Trinidad : Government 
Printing Office, Port-of-Spain.) 

Cambridge University Agricultural Society Magazine, 1930. Pp. 78. 
(Cambridge : W. Heifer and Sons, Ltd.) 2a-. M, 

The Welsh Journal of Agriculture: the Journal of the Welsh ilgri* 
cultural Education Conference. Vol. 6, January. Pp. 367. (Cardiff: 
University of Wales Press Board.) 2s. Qd. 

British Science Guild. The Annual Report of the Council of Manage- 
ment 1929-30, presented at the General Meeting of Members held at the 
Offices of the Guild on Thursday, .5th June 1930, at 4.30 p.m. Pp. 14. 
(London.) Is. 

Engineering Training at the Works of W, H. Allen, Sons & Go. Ltd., 
Bedford, England. Pp. 30 -f- 11 plates. (Bedford.) 

Proceedings of the Royal Irish Academy. Vol. 39, Section B, No. 16 : 
Some Geological Observations on the Origin of the Irish Fauna and Flora. 
By Prof. J. Kaye Charlesworth. Pp. 368-390. (Dublin : Hodges, Figgis 
and Co. ; London : Williams and Norgate, Ltd.) Is. 

Air Ministry ; Aeronautical Research Committee. Reports and Memo- 
randa. No. 1285 (M. 66) : Mechanical Properties of Pure Magnesium and 
certain Magnesium Alloys in the Wrought Condition (continued). 
Mechanical Properties of “Electron” Alloy. By H. J. Tapsell, S. L. 
Archbutt and Dr. J. W. Jenkin. (A. 30.) Pp. 9-h3 plates. M. net. 
No. 1275 (Ae. 421): The Interference of a Wind Tunnel on a Symmetrical 
Body. ByC. N. H. Lock. (T. 2842.) Pp. 20-f5 plates. Is. net. No. 
1281 (Ae. 427): “Cornering” at High Speeds. By W. 0. Jennings. 
(T. 2862.) Pp. 9 -1-7 plates. M. net. No. 1284 (Ae. 434): Pressure 
Plotting a Streamline Body with Tractor Airscrew Running. Part 2 : 
Airscrew in Rear Position. By 0. N. H. Lock and F. C. Johansen. 
(T. 2835.) Pp. 174-9 plates. Is. net. No. 1291 (Ae. 440): Some 
Generalised Curves for the Accelerated Motion of an Aeroplane. By 
H. Glauert. (T. 2883.) Pp. 11 -f 6 plates. 9d.net. No. 1295 (Ae. 444) : 
Maximum Lift Coefficient of “Starling" with Clark TH Wings. By 
R. P. Alston. (T. 2886.) Pp. 2-f2 plates. 3d. net. No. 1301 (Ae. 435): 
Experimental Comparison between a Series of Turns of Different Diameter 
on a Gloster IV Seaplane. By J. K. Hardy. (T. 2871 and a.) Pp, 6-f4 
plates. 6d. neb. (London : H.M. Stationery Office.) 


Foreign. 

U.S. Department of Commerce: Bureau of Standards. Bureau of 
Standards Journal of Research. Vol. 4, No. 5, May. Pp. 601-735. 
(Washington, D.C. : Government Printing Office.) 40 cents. 

Bernice P. Bishop Museum. Bulletin 67 : Hawaiian Marine Algae. By 
Marie C. Neal. Pp. 84. *2 dollars. Bulletin 68 : Geology of the Marquesas 
Islands. By Lawrence John Chubb. Pp, 714-3 plates. 2 dollars. Bulletin 
69 : Marquesan Legends. By E. S. Oraighill Handy. (Bayard Dominick 
Expedition, Publication No. 18.) Pp. 1 38 4-1 plate. 2 dollars. Bulletin 
70 : Ethnology of Tubuai. By Robert T. Aitken. (Bayard Dominick Ex- 
pedition, .Publication ’No. 19.) Pp. iv 4- 169 -M3 plates. 2 dollars. Bulletin 
H : The Geology of Kauai and Niibau. By Norman E. A. Hinds. Pp. 
1034-12 plates. 2 dollars. Bulletin 72 : Geology of Rarotonga and Atiu. 
By Patrick Marshall. Pp. 754-5 plates. 1 dollar. Bulletin 73 : Remarks 
on Pacific Fishes. By Victor Pietschmann. Pp. 244-4 plates. Memoir, 
Vol. 11, No. 2 : Growth of Children in Hawaii, based on Observations by 
Louis R. Sullivan. By Clark Wissler. (Bayard Dominick Expedition, 
Publication No. 17.) Pp. 151. Memoir, Vol. 11, No. 3 : Dental Morpho- 
logy and Pathology of Prehistoiic Guam. By B. W. Leigh. Pp. 19 -f 3 
plates. 1 dollar. (Honolulu.) 

Wisconsin Geological and Natural History Survey. Bulletin No. 49 : 
Mineral Lands of part of Northwestern Wisconsin. By W. O. Hotchkiss 
and B. T. Bean, assisted by H. R. Aldrich. (Economic Series No. 21.) 
Pp. xiii-f-212. Bulletin 71 : The Geology of the Gogebic Iron Range of 
Wiscomsin. By H. R. Aldrich. (Economic Series No. 24.) Pp. X4-279-I- 
16 plates. (Madison, Wis.) 

Proceedings of the United States National Museum. Vol. 77, Art. 8 : 
Synonymical and Descriptive Notes on Parasitic Hymenoptera. By 
A. B. Gahan. (No. 2831.) Pp. 12. Vol. 77, Art. 9 : Three new Genera 
and five new Species of Parasitic Crustacea. By H. F. Nierstrasz and 
G. A. Brender a Brandis. (No. 2832.) Pp. 9. (Washington, D.C. : 
Government Printing Office.) 

Meddelande frin Lunds Aatronomiska Observatorium. Ser. 2, Nr. 55 : 
Statistical Investigation of the Coordinates, Magnitudes and Proper 
Motions in W. Gyllenberg’s “Katalog von 11800 Sternen der Zone 4-35“ 
bis -f40“ ag Lund”. By Sture Holm. Pp. 88. (Lund: C. W. K. 
Gleerup; Leipzig: Otto Harrassowitz.) 

Southwest Museum Papers. No. 3 : The Tragedy of the Blackfoob. 
By Walter McClintoek. Pp. 53. (Los Angeles.) 50 cents. 

U.S. Department of Commerce : Coast and Geodetic Survey. Serial 
No. 166 : Directions for Magnetic Measurements. By Daniel L. Hazard. 
Third edition. Pp. vi 4- 129 -f 8 plates. (Washington, D.C. : Govern- 
ment Printing Office.) 30 cents. 

The Memoirs of the Imperial Marine Observatory, Kobe, Japan. Vol. 
2, No. 4 : On the Mean Atmospheric Pressure, Cloudiness and Sea 
Surface Temperature of the North Pacific Ocean. By K. Tsukuda. Pp. 
163-2024-39 plates. (Kobe.) 
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Memoirs of th*- CoIlej:?c of Science, Kyoto Imperial University. Series 
B. Vol, 5, Xo. 1 (Articles 1-4), March. Pp. SS + 4 pdates. Series B, 
Vol. h, No. 2 (Articies jVU), March. Pp. feO-245-f plates 5-17. (Tokyo 
urns Kyoto; Alaruy.en Co., Ltd.) 

U.S/ Uepartiiroit of Commerce: Bureau of Standards. Research 
Paper N'o. M3 : ihvi:iet.ion of Data on Mixture of Color Stimuli. By 
iJcane B. .L;du. Pp. oiA-ri4h. (Washington, 0.C. : Government Printing 
Uilice.) in cents. 

Bullt'tin of Hit* School of Mines and Metallurgy, University of 
Missouri. 'iVchnioai Series, Vol. 11, No. 1 : The Scientific Fundamentals 
of Gravity Concentration. By Px'of. Josef Finkey. Translated into 
Gr-rman from the Hungarian by Prof, Johann Poesubay. Translated 
I'rorn tlie German bv 0. O, Anderson and M. H. Griffiths. Pp. 295. 
fBolla, Mo.) 1 (ioilar. 


Catalogue. 

Notes on the Hardness Testing of Metals. Pp. 16. (London; Wild- 
Barfield Electric Furnaces, Ltd.) 


Diary of Societies. 

FRIDAY, June 13. 

Royal Astronomical Society, at 5. 

Royal Society of Medicine (Ophthalmology Section) (Annual General 
Meeting), at 5.— T. Tliomas : An Experiment in. Keratoplasty. 

Physical Society (at Imperial College of Science), at 5.— E. J. Williams : 
(a) Tile Induction of Electromotive Forces in a Moving Liquid by a 
.Magnetic Field, ami their Application to the Investigation of the Flow 
of Liquids; (b) The Motion of a Liquid in an Enclosed Space.~Prof. 
E. V. Appleton: Wireless Methods of Investigating the Electrical 
Structure of the Uppi^r Atmosphere. —Prof. C. R. Darling: A Simple 
Method of Showing the Modes of Vibration of a Wire.-— Demonstration 
by Br. H. H. Lang on A Modified Callendar Recorder for the Auto- 
matic Control of a High Temperature Oil Bath. 

Malacological Society of London (at IJnnean Society), at 0.~L. R. 
Cox : Desci'iption of a New VexiUim Iroin the Pleistocene of the 
Farsan Islands (Red Sea). -Dr. B. Prasliad : Observation on the Troehus 
and Tnrbo Fisheries of the Andaman Islands. 

Royal Institution of Great Britain, at 9.— Prof. H. Clay : Unemploy- 
ment. 

Oxford University Junior Scientific Club. — N. Ashbridge; The 
History of Broadcasting in this Country. 

SATURDAY, June 14. 

Institution of Municipal and Coitnty Enoineers (South-Eastern 
District Meeting') (at Richmond and Barne.s) (at Town Hall, Richmond), 

■ at 12. 

Biochemical Society (in Department of Biochemistry, Oxford), at 2.30.— 
G. F. Marriaii ; Observations on the Chemical Nature of Crystalline 
Oilstrm.— C. W. Carter: Observations on tlie Curative Factor for 
Heartb-lock in Pigeons. — E. Walker : The Alleged Presence of Bile 
Salth in Normal Blood.— H. J. Phelps: (a) Further Observations on 
the M'‘c*hanisn:i of Adsorption of Weak Electrolytes by Charcoal ; (b) 
Adsorpti<in by Fuller’s Earth.— J. K. P. O’Brien and G. L. Peskett : 
On the Concentration of Bios.— C. W. Carter, H. W. Kinnersley, and 
B. A. Peters : Factors Necessary for Maintenance Nutrition in Pigeons. 
— H. W. Kinnersley and B. A. Peters: Some Improvements in the Use 
of Phosphotungstic Acid in the Purification of Vitamin-Bj.— H. 
Chick and A. M. Copping: (a) The Stability of Vitamin-B 2 to Heat 
and Alkali; (b) A Search for ‘ Vitamin-B,-.] ’ in Veast E.xtract^s.— L. F. 
Hewitt : Oxidation -reduction Potentials of Cultures of C. diphtheria;. 
and of SiaphyloeoiXHs aureus,— R. A. McCance and K. Madders : The 
Comparative Rates of Absorption of Sugars from the Human Intestine. 
— F. Dickens and F. §imer: The Respiratory Quotient of Animal 
Tissues. — B. C. J. G. Knight : (a) The Oxidation-reduction Potential 
of Steiile Broth ; (b) A Method of Poising the Oxidation-reduction 
Potential of Bacteriological Culture Media.— E. C. Dodds, A. Green- 
wood, H. Allan, and E- J. Gallimore: Observations on the Properties j 
and Physiological Action of Comb-growth Promoting Substances 
(Testicular Hormone). ~J. A. Cranston : Denitrification and Bacterial 
Growth Phases. — F. K. Herbert and M. C. Bourne: The Non-Sugar 
Substances of Human Blood in Aiia;mia and Polyeythmmia.— H. J. 
Page and A. W. Greenhill : The Relation Between the Nitrogen- and 
the Phosphorus-contents of Grass. —-Demonstrations :—Y. B. Reader : 
Third Vitamin-B Factor in Rat Nutrition.— R. B. Fisher : Blood Pres- 
sure of Avibaminous Pigeons. 

MONDAY, June 16. 

Royal Society, Edinburgh, at 4.30.— Dr. G. C. Simpson: The Climate 
during the Pleistocene Period. 

Victoria Institute (at Central Buildings, Westminster), at 4.30.— Sir 
Ambrose Fleming: Creation and Modern Cosmogony (Presidential 
Address). 

TUESDAY, June 17. 

Royal Society of Medicine, at 5.30.— General Meeting. 

London Natural History Society (at Winchester House, E.C.), at 
e.SO.—R. W. Pebhen ; A Londoner’s Memories of Bird Life. 

JFEDNE5DAF, June 18. 

Institution of Municipal and County E.ngineees (South-Western 
District iMeebmgXat To wn Hall, Torquay), at 2. 

Royal Meteorological Society, at 5. — Dr. C. E. P. Brooks and 8. T. A. 
Mirriees: Irregularities in the Annual Variation of Temperature in 
London.— Dr. C. E. P. Brooks ; The Climate of the Finst Half of the 
Eighteenth Century. 

Royal Statistical Society (at Royal Society of Arts), at 6.15.— Annual 
, General Meeting. 

Folk-Lore Society (at Uni versity College), at 8. — M. Gaster: Roumanian 
Contes Devots. 
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THURSDAY, June 19. 

Royal Society, at 4.30,— Papers probably to be read;— Prof. H. R. 
Robinson and C. L. Young : New Results of the Magnetic Spectroscopy 
of X-Ray Electrons. — Dr, F. 0. Toy and 'G. B. Harrison : Photo Con- 
•diictance Phenomena in the Silver Halides and Latent Photographic 
Image.— C. H. M. Jenkins and M. L. V. Gayler : The Optical Determina- 
tion of High Metallurgical Temperatures. The Melting Point of Iron. 
London Mathematical Society (at Royal Astronomical Society), at 5.-~ 

D. P, Dalzell : Note on Automorphic Functions,— T. Estermann : On 
the Representations of a Number as the Sum of Two Numbers not 
divisible by fc-th Powers.— C. J. A. Evelyn: On the Frequency of 
Certain Numbers.— B. Kuttner and S. W. P. Steen : Divisor Functions. 
The Fourier-divisor Integral Theorem. — P. M. Owen ; A Generalisation 
of Hilbert’s Double Series Theorem.— R. E. A. C. Paley : Note on 
Power Series. — H. S. Ruse: Normal Covariant Derivatives.— J. A. 
Todd : On Questions of Reality for Certain Geometrical Loci.— E. M. 
Wright : The Bernstein Approximation Polynomials in the Complex 
Plane. 

Royal Society of Medicine (Dermatology Section), at 5. 

Chemical Society, at S.— N. V. Sidgwick and L. E. Sutton: The Con- 
stitution of Some Organic Derivatives of Thallium.— P. G. Mann : The 
Constitution of Complex Metallic Salts.— Miss M. S. Lesslie and E. E. 
Turner: The Optical Resolution of 2 : 4-dinitro-2'-Methyldiphenyl-6- 
carboxylic Acid. — Miss D. L. Fox and B. E. Turner: The Scission of 
Diaryl Ethers and Related Compounds by Means of Piperidine. Part 

V. The Nitration of Methyl-, Dimethyl-, and Polyhalogeno-derivatives 
of Diphenyl Ether.— D. L. Hammiek, R. G. A, New, N. V. Sidgwick, 
and L. E. Sutton : Structure of Isonitriies and Compounds of Divalent 
Carbon. 

Royal Society of Tropical Medicine and Hygiene (at 11 Chandos 
Street, W.l) (Annual General Meeting), at S.15.— Dr. N. H. Fairley: 
Sprne : its Applied Pathology, Bio-Chemistry, and Treatment. 

FRIDAY, June 20. 

Royal Society of Medicine (Laryngology Section) (Summer Meeting), 
Morning and Afternoon. 

Royal Society of Medicine (Obstetrics and Gynaecology Section), at 8. 

—A. J. Wrigley : Puerperal Infection by the Pathogenic Anaerobic 
‘ Bacteria. 

Association of Economic Biologists. 

Institution of Municipal and County Engineers (South Midland 
District Meeting) (at Harpenden). 

SATURDAY, June 21. : 

North OP England Institute of Mining and Metallurgy (Newcastle- 
nx>on-Tyne), at 2,30. 

Physiological Society (at University College).— Prof. L. Lapieqne and 
others : Discussion on The Time Relations of Excitation and their 
Significance in Central Nervous Phenomena, 

Royal Society of Medicine (Disease in Children Section) (at Norwich). 

CONGRESSES. 

June 16 to 25. 

World Power Conference (at Berlin). 

June 21 to 28. 

Royal Sanitary Institute (at Margate). 

Monday, June 23, at 3. — Lord Cornwallis : Inaugural Address. 

Tuesday, June 24, at 10 a.m. — Meetings of Sections and Conferences. 

A.— Preventive Medicine. 

I.— Representatives of Sanitary Authorities. 

V.— Engineers and Surveyors. 

VI.— Sanitary Inspectors, 

VII.— Health Visitors (including Personal and Domestic Hygiene). 

At 8 p.M. — Dr. 0. C. Bradley: Diseases of Domestic Animals from 
the Human Angle (Lecture). 

Wednesday, June 25, at 10 a.m.— M eetings of Sections and Conferences. 

A. — Preventive Medicine. 

B. — Engineering and Architecture. 

D. — Hygiene of Food. 

VI. — Sanitary Inspectors. 

VII. — Health Visitors (including Personal and Domestic Hygiene). 
Thursday, June 26, at 10 a.m.— M eetings of Sections and Conferences. 

B. — Engineering and Architecture. 

C. — Maternity and Child Welfare (including School Hygiene). 

F. — Veterinary Hygiene. 

JV.— Medical Officers of Health, 

Friday, June 27, at 10 a.m.— M eetings of Sections and Conferences. 

0-— Maternity and Child Welfare (including School Hygiene). 

E. — Hygiene in Industry. 

F. — Veterinary Hygiene. 

II. — Representatives of Port Sanitary Authorities. 

HI.— National Health Insurance Services. 

June 22 to 28. 

International Congress OF Mininu, Metallurgy, and Applied Geolo(;y 
( at Liege).— In three sections; (J) Mining, including Reconnaissance 
and Preliminary Work, Modern Methods of Working Coal Mines, 
Metalliferous Deposits and Quarries, Generation and Utilisation of 
Energy, Extraction, Ventilation (Gas and Dust), and Mechanical 
Treatment of Ores and Coal ; (B) Metallurgy, dealing witli Blast- 
furnace Practice, Steel and Ferrous Alloys, Foundry Work, Non- 
ferrous Alloys and Fuels ; (C) Applied Geology, covering Metals, Fuels, 
Hydrology, and Geophysical Prospecting. 

, , ; SUMMER MEETING. 

June 21 to 28. 

North-East Coast Institution of Engineers and Shipbuilders (in 
Holland). 
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Recruitment in the Colonial Services. 

A SHORT time ago a Committee was appointed^ 
under the chairmanship of Sir Warren Fislier, 
to report on the System of Appointment in the 
Colonial Office and the Colonial Services its 
report, wffiich has been recently issued,, merits 
careful consideration. In an opening section atten- 
! tion is directed to the extraordinary diversity of 
the territories administered by the Colonial Office, 
covering an area of two million square miles, 
practically all within the tropics, with a population 
of nearly fifty millions. Although often alluded to 
as the "Colonial Service’, in effect there is no such 
thing, as the Colonial Secretary has to deal with the 
affairs of more than fifty distinct governments, 
ruling territories in size from as large as Central 
Europe down to remote island groups ; conditions 
of life, material equipment, and economic factors 
being entirely dissimilar. 

Recruitment to fill the government posts in these 
diverse governments has developed in the past in 
a haphazard fashion under varying conditions, 
depending more on the ideas of a local governor for 
the time being than upon those of the authorities in 
Great Britain. Since the Armistice, matters have 
greatly improved and the number of posts has 
increased. In 1909 the appointments made by the 
Colonial Office numbered 657 ; in 1929 they rose to 
1076, and this in spite of the fact that many classes 
of appointments, which were normally filled from 
Great Britain twenty years ago, are now staffed 
locally. But the Committee insists on the fact that 
this is not merely a matter of numbers. "" Modern 
conditions demand also a generally higher standard 
of personal, educational, and professional qualifica- 
tions, and in addition the employment of men with 
scientific and special attainments of a kind not’ 
previously to be found in the Colonial Service . ” It 
is the Committee’s recommendations on this latter 
part of the problem which it is proposed to consider 
here. 

It will be necessary, however, to summarise 
briefly the excellent exposition given in the Report 
of the present system of appointment to the various 
Colonial Services (it is not proposed to dwell on the 
internal administration of the Office at home), and 
the recommendations made for its improvement. 
Apart from local recruitment, the selection of home 
candidates for employment in the Colonial Services 
is made in four chief ways : (a) The Civil Service 
Commissioners in London hold periodical examina- 
tions for the selection of candidates for Eastern 
Cadetships (administrative appointments in Ceylon, 
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.Malaya. etc,), for the Ceylon police and 

for tlie and tele^rajjh services in Nigeria and the 
Cold (a)ast : (7>) the Crown Agents to the Colonies 
select arid ap|>oint on hehalf of Government candi- 
dates fra" teeiinical posts, such as railways, public 
wraivs, anri so on, the selected men serving for a term 
r)f years : (rj the Pri\'ate Secretary (Appointments) 
to the Secretary of State, aided a strong staff, 
seJei'ts and recommends to the Secretary of State 
outside candidates for a first appointment in the 
Services : (d) other departments of the Home 
Government are asked, where necessary, to select 
from their staffs men mth the desired qualifications 
to fill certain appointments overseas. These de- 
partments are the War Office, Post Office, Customs 
and Education, Home Office and Air Ministry. 

It will be evident from the above resume how 
varied hav^e been the methods which have grown up 
with the object of securing quantity, quality, and 
variety of the staff required to carry on the great 
area administered from the Colonial Office. 

We are here concerned with the great variety of 
appointments, by far the larger number annually, 
the selection for wiiich is carried out, and, as the Com- 
mittee emphatically emphasises, admirabty carried 
out, by the Private Secretary (Appointments) and 
his staff. The Private Secretary and staff have 
alwnys been able to obtain the advice and assistance 
of specialist advisers, both from the Colonial Office 
and the universities and from men of eminence in 
various professions, and lastly from senior Colonial 
officials on leave or recently retired. The Com- 
mittee places on record that the selection of candi- 
dates has at all times been undertaken with the 
greatest care and that the Colonial Governors have 
expressed entire approval of the t3q)e sent out. 
The Committee is also at pains to show” that the 
idea, wiiich has prevailed in some quarters, that 
Oxford and Cambridge have been specially favoured 
in this selection is not borne out by facts. The bulk 
of the appointments in administration have gone, 
for various demonstrable reasons, to these tw”0 
universities ; but London and the Scottish uni- 
versities have provided the largest number of men 
for appointments in medicine and scientific depart- 
ments, Edinburgh being specially mentioned as 
the principal source ’’ for forestry. 

Whilst fully acknowdedging the successful manner 
in wffiich the selection of candidates is carried out, 
the Committee considers it undesirable that it 
should continue to be performed by a staff of private 
secretaries to the Secretary of State, It recommends 
that this staff should cease to be in the position 
of iirivate secretaries and that the appointments 
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I branch should be incorporated' as a permanent part 
of the Personnel Division of the Colpnial Office. 
In addition, it is recommended that a Colonial 
Service Appointment Branch, consisting of a chair- 
man and two members nominated by the Civil 
Service Commissioners, should be set up as a standing 
independent branch for the final selection of candi- 
dates wffiose names are put foinvard by the appoint- 
ments branch, and that the names of those selected 
be then submitted to the Secretary of State, on 
wdiose authority the appointments will be made. 
It is also suggested that the promotions branch 
should be reorganised on a smaller scale and be a 
section of the Personnel Division. There can he 
little doubt that these are excellent suggestions, and 
if put into effect they will greatly strengthen the 
hands both of selectors for first appointments and 
also of those dealing with that important qiiestioii 
of promotion. On the able recommendations of 
the Committee on the latter question space will 
not permit further digression ; but in the future 
interest of the Service they merit careful considera- 
tion. 

• One other recommendation of the Committee 
requires mention before the scientific services are 
considered. The question of the unification of the 
Colonial Service is discussed. The Committee points 
to the hardships of officers on small cadres in the 
smaller dependencies, and admits all the objections 
wdiieh have been put forw^ard — differences of salary, 
leave, pension, climate, customs and language of the 
people, and so forth ; it recognises the reluctance of 
Governors and others to any change. After a con- 
sideration of all the objections, the Committee 
remains convinced of the importance of unification 
and recommends that a single Colonial Service 
! should be formed and that, within this larger wffiole, 
unified special services should be organised, such as 
agriculture, forests, medicine, education, and so 
forth. As the Committee correctly points out, this 
issue is of the very first importance : '' Much of the 
information on w’-hich it rests cannot be present in 
the minds of Governors or their advisers overseas, 
since it relates particularly to questions of home 
recruitment and to the difficulties of individual 
Colonies''. 

The question of the technical and specialist 
research ofificers remains to be considered. The 
Committee states that 

'' many of the officers appointed to scientific and 
technical services such as agriculture, forestry, 
veterinary, medical, and so forth, are qualified to 
undertake research w”ork of a fundamental character, 
and some officers are appointed in the first instance 
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for the specific purpose of carrying out research 
work on urgent pro}3lems confronting a particular 
service. In the ordinary course, however, :an 
officer appointed to the agricultural service with 
special knowledge of plant diseases or insect pests, 
would rank for promotion in the higher grades in 
that service along with officers engaged in more 
general and less systematised duties, and wnuid not 
necessarily confine himself to wnrk of a specialised 
character throughout his service,’’ 

The statement that “many” of the officers 
appointed to the above services are qualified to 
undertake research work of a fundamental char- 
acter ” wnuld, for some of the services, scarcely be 
admitted at the universities. Tw'Cnty per cent 
wnuld probably be too high a percentage. Ex- 
perience has also shown that a young officer, on first 
appointment, should have a few^ years of executive 
wnrk before being detailed for research. This will 
prevent his making recommendations, wffien he 
takes u|3 research, wffiich the executive officer know’s 
to be impracticable. But this type of research 
officer, as the Committee points out, belongs to a 
definite service, will go up the grades of that service, 
will not necessarily confine himself to research all 
his service, and has a chance of securing the prizes 
of his own service. His social position is also 
assured as a member of a service. 

The other type of research officer is perhaps of 
■even greater importance — the wffiole-time speciahst. 
As the Committee must have realised, this type has 
so far received scant attention. His value is not 
called in question. He is in demand. The uni- 
versities could say in how great demand. They are 
avrare that Government has now to compete in this 
market in some directions with the wdde-aw^ake 
commercial people. These specialist research 
officers are selected on the understanding that their 
whole service will be devoted to their particular line 
of research. It is contemplated that their work 
wdll be of such a character that any results they 
may obtain will be applicable in many parts of 
the Colonial Empire. Some of them may find it 
practicable to pursue their investigations in one 
particular research institution. Others may find 
it necessary to conduct their researches in different 
parts of the Empire, attached either to a research 
station or to a scientific department. In the normal 
course of things it is neither to be expected nor 
would it be desirable that their advancement should 
be conditioned b}' the occurrence of vacancies in 
the higher ranks of services other than their own. 
The Committee states that “ it does not follow that 
such a service should be graded like other colonial 
services, for each individual in it must determine 
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his own line of research in his particular sphere of 
wnrk ”. In this connexion the Committee says : 

“ In our opinion Idesearch Officers should be 
encouraged by means of special indiiceinents in the 
w'ay of salaries and other terms of service to con- 
tinue their long-range investigations. These terms 
should, in our opinion, be at least equal to those 
wliich they wmild be likely to obtain if they w^ere 
prepared to abandon pureH research work for more 
general duties.” 

Clearly there are considerations other than 
salaries to he taken into account in dealing with 
the research officers, and wo should have preferred 
the Committee to have been more specific in its 
references to this class. It w'ould be disastrous for 
recruitment if the research officer wa-?re to remain 
" no man’s child which would mean that he would 
not enjoy the social position wffiich attaches to the 
services in the Empire-circles overseas (and is of 
importance out there). The man may not care 
about this, but wffien he marries his wife will, and 
Government will lose a good man. An example 
may be quoted. Soon after the formation of the 
Agricultural and Forestry Research Institutes at 
Pusa and Debra Dun, India, by Lord Curzon, a 
rex3resentative from each centre met by chance, and 
discussed prospects. In reply to some remark, the 
Pusa man ejaculated, “ Yes, your position is very 
different. You belong to a Service. We at Pusa 
do not.” Debra Dun was staffed from the Indian 
Forest Service. The Pusa specialist returned home 
shortly afterwards and was a great loss. That 
conversation took place more than tw^enty years 
ago ! 

A possible w^ay out of this difficulty, it may be 
suggested, w^ould appear to he to appoint each 
specialist research officer (for example, of the type 
serving in Malaya and Tanganyika) to one or other 
of the scientific or technical services (to which his 
investigations most nearly correlate) and then 
second him for research w’ork, on the understanding 
that his service w^ould be spent on such w^ork : much 
as Royal Engineer and Military Medical officers are 
seconded for civil duty and remain seconded for the 
rest of their service. High salaries, higher than the 
Colonial Office could afford to offer, wdll not tempt, 
or if tempted retain, the right stamp of man unless 
the social conditions of life are assimilated to those 
of the Services. Incorporated in a Service, seconded 
with staff pay as specialised research officers, would, 
it is beheved, remove the existing disabilities and 
secure in increasing numbers the type desired for 
this increasingly important work. The Committee 
thus alludes to this work : 
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- " On t he economic side we have to bring to bear 
the latest res 11 its of scientific research on the develop- 
ment of wealth, which is important, not only to the 
Oolonies themselves bnt , also to the Empire and 
the World. Most of the greater problems of the 
Colonies to-day arc problems of Applied Science/’ 

/' Possibly, however, the Committee wishes the 
research service to be a separate entity, under the 
general administrative control and supervision and 
responsible alone to an officer at the Colonial Office, 
linked through him with the various Imperial 
Bureaux which have recently been established, and 
throiigh them with the British Dominions. This 
is the underlying assumption in the various reports 
on colonial research to which the Committee refers, 
and particularly that of the sub-committee which 
reported to the Colonial Office Conference of 1927 
on the possibilities of the creation of a Colonial 
Scientific and Research Service, available for the 
requirements of the whole Colonial Empire ; in other 
w’ords, the creation of an Imperial Service, financed 
out of an Imperial fund, to replace a number of 
w'ater-tight provincial services wffiich have too long 
been dependent on individual Colonial governments, 
most of which have hitherto given little indication 
of their appreciation of the value of long-range 
research. 


How Fire Became Known. 

Myths of the Origin of Fire : an Essay. By Sir 
James George Frazer. Pp, vii -i-2e38. (London : 
Macmillan and Co., Ltd., 1930.) 12^. net. 

A new book by Sir eJarnes Frazer is assured of a 
cordial welcome, both on account of the ex- 
haustive compilation of material wiiich is rendered 
easily accessible to readers, and by reason of the 
charming literary style in wffiich the collected data 
are placed on record and discussed. The problems 
wFieh are suggested by the mass of facts brought 
together and collated are without question intrigu- 
ing. In the present instance Sir James has set him- 
self the task of collecting together for comparative 
study the various myths and legends which serve 
to explain to the primitive mind the way in which 
fire became known to mortals, and how, later, a 
knowledge was acquired of the means of producing 
fire at wall. Man, without doubt, was acquainted 
with and made use of fire, as kindled by natural 
processes, long prior to his discovery of the fact that 
it w^as possible to maite fire by artificial means when- 
ever occasion demanded. Sir James even suggests 
a phase when man w^as ignorant of the use or even 
of the existence of fire ”, and discusses the problem | 
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in terms of three successive phases, (1) the Fireless 
Age, (2) the Age of Fire Used, (3) the Age of Fire 
Kindled — phases which appear to be ' suggested by 
a study of the beliefs in regard to the origin of fire. 
While the latter two phases are readily acceptable, 
as coming within the period of early human culture- 
development, it is less easy to imagine even the 
most primitive members of the genus Homo having 
been entirely unacquainted with fire as a pheno- 
menon in Nature. There is no evidence to prove 
that Nature did not cultivate the incendiary habit 
until man was already specialised as Man and had 
become differentiated from the rest of the animal 
kingdom. His forerunners must already have ex- 
perienced Nature-kindled fire and must have 
learned to respect, or at any rate fear it. It seems 
very unlikely that even proto-man could have com- 
pletely lacked such experiences, and it becomes 
difficult to credit a human phase involving complete 
ignorance of fire. 

In nearly all the myths of the origin of fire as an 
accessory to human culture, the supernatural plays 
an important part, and the pre-scientific attempts 
of primitive minds to interpret the phenomenon of 
fire naturally do not show any inkling of its true 
nature. In a strikingly large number of the legends, 
fire is reputed to have been stolen for man’s use, 
usually from some supernal possessor ; and, simi- 
larly, knowledge of the art of mahing fire has been 
j very widely believed to have been obtained by 
j trickery. So wide-spread among primitive peoples 
is this belief in the original theft of fire, that it ap- 
pears highly probable that the Promethean m3d}h 
of the ancient Greeks, with its closely similar record 
of the purloining of fire from Zeus, or from Hephses- 
tus, was inherited as a traditional story handed 
dowm from a remote past, undergoing variation in 
detail to adapt it to local environmental and culture 
conditions. It appears far more probable that this 
fire-legend of Prometheus was a slightly modified 
I descendant from an ancient and widely difiused 
folk-tale, than that in it we see the prototype of a 
myth which spread from a centre of advanced 
culture and became disseminated among a vast 
number of heterogeneous and widely separated 
peoples of low culture. 

Prometheus, according to the legend, carried the 
fire which he had stolen If koIXco vdpOijKty and, as 
Sir James says (p. 195), the 'Ms commonly 

identified with the giant fennel. . . He ex- 
presses doubt as to Theodore Bent’s suggestion that 
the narthex was a reed inside which the smouldering 
tinder was carried " to prevent its being blown out ” 
Cyclades ”, p. 365). The reason given for this 
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practice is questionable, since smouldering pith and 
other tinder substances burn more freely when 
blo^m upon, and it is probable that the protection 
would be against too rapid consumption of the 
tinder rather than against extinction of the spark. 
But there is some support for the theory that the 
narthex was a reed tube used to contain the tinder, 
since at the present day the custom obtains, in 
Manchuria, for example, of igniting a piece of pith 
and of carrying it smouldering in a tube of reed or 
bamboo. This at least gives some plausibility to 
the suggestion that the legendary Greek fire -thief 
carried his ignited piece of fennel pith in a protect- 
ing sheath of reed. As a means of elucidating this 
academic point, it would be interesting to ascertain 
definitely the nature of the plant which is called 
vdp6r]Ka to this day by the inhabitants of Lesbos. 
Is it the giant fennel, or is it a reed, as stated by 
Bent? 

In addition to the intrinsic interest of a nearly 
exhaustive corpus of myths detailing the varied 
ideas of various peoples all the world over, as to how 
the use and, later, the making of fire were dis- 
covered by man, there is the important bearing 
which the collation of such a mass of material has 
uj^on the wider ethnological problems. To the 
tracers of culture-affinities and culture-difiusion the 
data collected and presented in so masterly a manner, 
vdth the wealth of references to sources of informa- 
tion, will prove a valuable mine. Sir James Frazer 
has, indeed, by launching this new addition to his 
already powerful fleet of ' classics increased 
materially the indebtedness of all those who study 
the problems of human culture. 

Hehby Balfoue. 


Preparing- Estimates for Ships, 

The Design of Merchant Ships and Cost Estimating : 
a Treatise on Ship Design and Cost Estimating , 
giving up-to-date Methods of arriving at Correct 
Proportions i Form and Power to attain Mini- 
mum Capital Cost with Maximum Service 
Efficiency. By Alexander Kari. Second edition 
enlarged. Pp. xiv + 307. (London: Crosby 
Lockwood and Son, 1930.) 36.S. net. 

T he designing, constructing, and fitting out of a 
ship may be compared with the planning, 
building, and furnishing of a great hotel which, when 
complete, must be ready in all respects for the 
reception of both guests and staff. In both cases 
there are somewhat similar preliminary investiga- 
tions to be made and equally elaborate calculations 
as to size, accommodation, materials, and cost, 
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wLile at every turn strict attention must be paid 
to official regulations. How elaborate these cal- 
culations are in the case of ships is well shown in 
this book of Mr. Kari’s on The Design of Merchant 
Ships and Cost Estimating ’b 

Ships not only differ in size, form, and speed, but 
also there are many special types of vessels ail of 
which demand separate consideration. Passenger 
vessels, cargo vessels, colliers, grain carriers, oil 
tankers, refrigerated ships, ice breakers, cable- 
laying ships, dredgers, and tugs are examples of 
merchant ships built for special purposes, the 
designers of which must not only have a firm grasp 
I of the principles underlying all naval construction 
but also a wide knowledge of the dimensions, per- 
formances, machinery, and fittings of vessels already 
on service. The collection of the data relating to 
the latter is one of the tasks of every draughtsman 
and shipbuilder, and the possession of such data 
is regarded as a valuable asset for the preparation 
of estimates. It is with this practical side of the 
subject that Mr. Kari has mainly dealt. 

Commencing with a discussion of the choice of 
the type of hull to meet the shipowners’ require- 
ments, chapters are devoted to the determinations 
of a ship’s dimensions, freeboard calculations, and 
to the general arrangements in cargo and passenger 
ships, the spacing of water-tight bulkheads, and 
to the various regulations of the British, French, 
Norwegian, German, and Italian authorities. The 
general design of the ship having been determined, 
the detailed estimates of weight and costs have to 
be made, and in Chapters x. and xi. not only are the 
weight and cost of the steel structure dealt with 
but also a complete review is given of the hundred 
and one items found in every ship. The cost of 
materials varies with the locality and state of the 
markets ; the cost of labour depends on the grades 
of workmen, their labour efficiency, and the 
general efficiency of management. Under the 
title '' Wood and Outfit ” are included the cement 
work used for preservation of certain parts of the 
hull, the w^ooden decks, floors, ceilings, hatch 
covers, gangways, cabins, fittings, mess rooms ; 
iron fittings such as anchors, davits, bollards, 
ladders, gratings, staunchions, rails ; the various 
systems of piping, the painting, rigging, canvas 
gear, boats, deck machinery, navigation instru- 
ments, steering gears, winches, the electric instal- 
lation and insulation. Further chapters deal with 
the size and weight of propelling machinery, with 
resistance and screw propellers, and with service 
performances. 

The text is accompanied by more than a hundred 
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tables of data, and a series of diagrams, curves, and 
sketclies,; tiie latter ranging .from outline dia- 
grams of types of ships to sketches of deck and 
cabin fittings. The book is one which will no 
doubt be found of use on many occasions and of 
value as a work of reference for ever 3 ?^day use. 


Diatoms : Satis superque 1 
Notes 0% Biatmns : an Introduction to the Study of 
the Diatomaceoe. Compiled by Frederick Beat- 
son Ta^dor. Pp.ii 4*269. (Bournemouth: The 
Compiler, 2a Montague Road, 1929.) 215. 

T-X/HATEYBR opinion may be held as to the 
V V general usefulness of such a hook as the 
above, one pays homage to the industry and 
patience that went to its compilation. From 
Leeuwenhoek to De Toni, from 1703 to 1929, the 
author has ranged, collecting a mass of information 
that one piously hopes may be useful to the student 
of the group. Whether it assists in clearing up 
what Grimow described as ie chaos qui regne 
actuellement dans certains genres ’’ is doubtful, and 
as an Introduction to the Study of the Diatom- 
acem ’’ (which, by the waj^ is the title of Mills 
and Deby’s book of 1893), it is much less useful 
than such a book as Hustedt’s “ Susswasser- 
Biatomeen Beutschlands Accompanying the 
book in a pocket at the end are five plates of illustra- 
tions of species, four being from outline drar\ings 
and one from photomicrographs ; this last being 
by far the best of the plates. 

The sixteen chapters contained in the book pre- 
sent the opinions, contradictory or unanimous as 
the case ma 3 r be, of an army of authorities upon 
every phase of diatom life, many of the opuiions 
being entirely" obsolete and not a few grotesque. A 
loose sheet of corrigenda accompanies the volume, 
which, however, does not include all the corrections 
necessary ; for example, the statement on p. 49 
that Bailey dissolved valves of Pinnularia in 
hydrochloric acid. If the book is intended as a 
help to the beginner in the study of diatoms, the 
chapter on conecting and preparing diatom 
material might have been amplified and have in- 
cluded references to the excellent and practical 
directions for this work given in the books of 
Meister and Hustedt. 

One cannot accept the statement made in Chap, 
iii., and repeated in Chap, viii., that the presence 
of diatoms in fresh water is an indication of its 
suitability for drinking purposes, and that a desmid 
flora should be regarded as a warning against 
doing so. I recently made a collection of diatoms 
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I from a farm-^^aid ditch that was largety contamin- 
ated with sewage, and the richest collection of 
diatoms I have ever made, both in species and’ in- 
dividuals, came from a small pond the water of 
which no one would regard as potable. Whipple 
long ago gave examples of the fouling of water by 
a dense diatom population. On the other hand, 
desmids abound in lakes and reservoirs from which 
the water supplies of large towns are derived. Con- 
siderable space is devoted in the chapter on 
‘-Structure and Markings ” to the controversial 
subject of ‘ resolution but the beginner who reads 
the book as an introduction will probably be utterly 
lost amidst the contradictory opinions of the 
authorities quoted, many of which opinions are 
quite amateurish, and might well have been 
omitted in the interests of conciseness. 

‘ Craticular ’ diatoms receive considerable atten- 
tion from the compiler in this chapter. It is rather 
a cynical comment on the methods of some dia- 
tomists to find such forms elevated not only to 
specific rank but to genetic ranir also, as in the case 
of the genus Craticula constituted by Grunow. 
There can be little doubt that they are the result 
of a pathological condition. I have a slide con- 
taining numerous specimens of Navicula cmpidata, 
one individual of which shows the ‘ craticular ^ 
state in one hemisphere of the frustule, the other 
being quite normal. That the condition has 
nothing to do with changes in the salinity of the 
water, as was suggested by Marpmann, may be 
inferred from the fact that the species above named, 
which seems to be especially liable to the ‘ crati- 
cular ’ condition, is a fresh-water species. 

Chap, xi., “ The Species of Biatoms ”, wherein 
the compiler brings together the opinions of many 
' authorities on the desirability of limiting the 
numbers of Species, and reducing the number 
already in existence, will be read sympathetically 
by those engaged in taxonomical work on the 
group. Probably nowhere has the manufacture 
of species and varieties gone to such absurd lengths 
as in the Bacillariales, and unfortunately it still 
continues. Dimensional varieties, and even patho- 
logical forms, abound in the various text-books, 
and every new authority contributes his quota to 
the confusion. 

In “The Literature of Diatoms”, to which 
Chap. xii. is devoted, is brought together in 
chronological sequence titles of practically all the 
principal works on the Biatomaceae, with the 
dates of their publication, and useful notes indicat- 
ing the ground covered by the authors. No refer- 
ence, however, could be found to “ An Introduction 
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to the Study of the Diatomaceee ”, by F, W. Mils 
and Julien Deby, published by Iliffe and Son in 
1893, which contains a valuable bibliography of 
diatom literature up to that date. When referring 
to Meister’s Die Kieselalgen der Schweiz it is 
not made sufficiently clear that the work deals 
only with fresh-water species. A list of mono- 
graphs on various genera and books relating to the 
diatom flora of special areas adds to the usefulness 
of the chapter. 

A review of the genera of diatoms, with authors’ 
names, and dates when the genera were established, 
is a chapter of the book that will prove of great 
service to historical students of the Diatomacese. 
Eeferences are also given to the principal works in 
which the genera may be found. No pains seem 
to have been spared to make this list as complete 
as possible, and an addendum to the chapter adds 
additional genera and references. This chapter is 
probably the best and most useful in the book. A 
good index is provided. G. T. Harris. 


Our Bookshelf. 

Mathematical Geography. By Prof. A. H, Jameson 
and Prof. M. T. M. Ormsby. Vol. 2 : Simple 
Astronomical and Trigonometric Surveying, and 
the more Advanced Study of Map Projections. 
Pp. viii + 160. (London : Sir Isaac Pitman and 
Sons, Ltd., 1929.) %s. net. 

The comment made in this journal on Volume 1 
of this work was that it would be welcomed by 
geographers for its scope and clarity. The second 
volume has now appeared, and continues the treat- 
ment of map projections more fully and completes 
the course which the authors set out to cover. 
Vol. 2 deals principally with the astronomical 
determination of position on the earth, more 
advanced surveying, and a progressive advanced 
treatment of map projections. The influence of 
the spheroidal shape of the earth on map projec- 
tions is also dealt with. 

The book is in general clearly written and, in 
spite of its more advanced character, easy to 
follow. The illustrations are clear and suited to 
the requirements, although one may enter a protest 
against Fig. 33 and the elaborate dual deductions 
which follow therefrom. The section on photo- 
graphic surveying, unfortunately, is only sufficient 
to indicate where a satisfactory treatment is to be 
obtained. Surely such a modern development was 
well within the scope of the work, and was deserving 
of more adequate handling. 

Care has been taken in the preparation of the 
book — a feature evidenced by the freedom of the 
text from error. The examples and exercises 
which are included in the work are an additional com- 
mendation. This volume will be added to the list of 
useful books by all who are interested or concerned 
in this subject. J. Fling Cglbclough. 
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. The Flood : New Light on a/n Old Story. By Harold 
Peake,- Pp. x + 124. .(London : Kegan Paul and 
Co., Ltd., 1930.) 5s. net. 

Mr. Peake’s book on the Flood is an account, in- 
tended primarily for a popular audience, of the 
bearing of recent archseological investigation on the 
legend of an all- destroying deluge. This legend is 
w^orld-wide in its distribution ; but it is best kiiowui 
i in the version given in the Book of Genesis. The 
author accepts the view^ that a common origin for 
the various legends is not probable, but the Hebrew 
version was most certainly derived from the Mesopo- 
tamian epic of Gilgamesh brought back to Palestine 
after the Captivity. The discover}?- at both Ur and 
Kish of a stratum of clay of a thickness which could 
only be due, to a considerable inundation has given 
reasonable ground for beheving that the legend 
has here preserved a record of an historical event. 
With this as the basis of his argument, Mr. Peake 
expounds for the benefit of the public he has in 
view^ the wider question of the bearing of recent 
archaeological research on the historicity of events 
once regarded as entirely mythical, but of which 
the record may now be regarded as enshrining an 
element of truth. 

Although Mr. Peake’s book is primarily intended 
to be of popular interest, scholars cannot aflord to 
neglect it, for his account of the pre- and post- 
diluvian culture of Mesopotamia is suggestive in its 
interpretation of the difficulties which at present 
offer puzzles for the archseologist. Most ingenious 
of all, perhaps, and indeed a vera causa, is his 
suggestion that the discrepancies between the 
records and the archeeological evidence relating to 
the early dynasties of Ur may have arisen from a 
misplacement of the tablets when the lists of the 
kings were copied. 

The Booh of Electrical Wonders. By Ellison Hawks. 

Pp. 316 + 41 plates. (London, Bombay and 

Sydney : George G. Harrap and Co., Ltd., 1929.) 

Is. 6d. net. 

FLECTBiciTy has so many applications, and it is so 
much in evidence everjrwhere, that it may be pre- 
sumed that few of the rising generation of boys and 
girls are without some knowledge of batteries, 
dynamos, telephones, and vacuum tubes. If the 
elementary principles are clearly explained, even 
the most complicated electrical machinery lends 
itself to popular exposition, and there is ample room 
for well-written books such as that by Mr. Hawks. 
Within the space of some 300 pages he has been able 
to include a great deal of interesting matter regard- 
ing powder stations, electric lighting, electric fur- 
naces and welding, telephones, telegraphs, -radio 
communication, X-rays, photo-telegraphy and tele- 
vision. There are no fewer than 41 plates and 91 
illustrations. It is a book which will no doubt 
find its way into the hands of many boys, and it is 
essentially one to be included in the school library. 
In the preface Mr. Hawks says that Faraday’s 
annual salary probably never exceeded £100* One 
is happy to think Faraday was paid more than that, 
and moreover, had he been so minded, he might 
have made a fortune. . 
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Letters to the ' Editor. 

IThe Editor d(jcs not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the. irr iters of, rejected manuscripts intended for this 
or any other part of No notice is taken 

of anonymous commimicatmis.] 

Science and Philosophy, 

The leading article under this title in Natxtbe of 
June 7 is interesting not only in its exposition of the 
subject blit also in marking a phase in the history of 
thought. Tiiroiighout what is for the circmnstances 
a fairly full discussion there is only one reference to 
biology, and this in the form of a hint that the fimda- 
inentai ideas of that branch of science are in especial 
need of critical examination. It is highly probable 
that in no such article written at the beginning of 
this century could the explicit reference to biology 
have been so slight both in substance and in tone. 
The occasion indeed brings into sharp prominence the 
extent to which the biological sciences have, during 
the last thirty years, lost prestige in the intellectual 
world, and ceased to iiiEuenee philosophic thought. It 
is well that this fact, whether it ought to give rise to 
satisfaction or regret, should be clearly recognised. 
Nevertheless, however complete may be its intellectual 
insignificance to-day, the fact remains that in any 
attempted rapprochement between science and philo- 
sophy biology is still very miich to be reckoned with, 
and not the less because during the late comparatively 
silent years it has been steadily adding to its store 
of imowledge, and especially in those of its branches 
that are s])ecially relevant to the proposed work of 
reconciliation, 

A philoso[)hy is an attempt to bring into harmony 
the verifiable truth of science and the intuitive truth 
of the mind. That tiiese twn categories are, at 
whatever deptli, identical is the assumption of the 
philosopher ; it is also the assumption of the naive 
intellect, but the notorious effect of secular experience 
is to make the supposed identity less and less super- 
ficially obvious. It was long thought that the two 
categories had a meeting place and common station 
in mathematics and that our intuitions of number and 
space did give us verifiable objective knowledge. 
This has remained true of number because apparently 
internal experience of number is as good as external 
experience of it ; that is to say, abstract number is 
indistinguishable from concrete number. It cannot, 
however, any longer be accepted for space, for we now 
know that if the scale is large enough (and perhaps 
small enough) the intuitions we have formed on the 
strength of binocular vision and the so-called stereo- 
gnostic sense are not all verified by experience. The 
developments in physics which are commonly sup- 
posed to have done so much for philosophy have thus, 
it would seem, incidentally taken away one of its time- 
honoured supports. 

It is, however, the developments in the biological 
sciences that appear to have done most to increase 
the severity of the philosopher’s task, though the 
retreat of biology from its former position in the world 
of thought has tended to obscure this fact. 

In the reconciliation of verifiable and intuitive truth, 
the mind, if vre may use a legal metaphor, is not only 
one of the parties to the action but also the judge. 
The knowledge that the last thirty years have given 
us of the limitations and liability to error of the mind 
in what we may call its judicial capacity, is therefore 
highly relevant and certainly not less so than the 
advances in physics, which in relation to philosophy 
have attracted so much more attention- That the I 
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wish is apt to be father to the thought, even in the 
highest and austerest activities of the mind, is no 
longer a mere proverbial tag but a scientific fact, and 
we now Imow that in appropriate circumstances 
desire can override all evidence. The work of Pavlov, 
again, little as its implications for man have been 
followed out, and strangely ignored as it has been by 
the philosopher, contains matter that may well have 
to be reckoned with in estimating the validity of 
human judgment, especially perhaps in regard to our 
sense of causation. 

The biological conception of the mind as a natural 
product will have to be assimilated if philosophies in 
general are to lose those two characteristics which are 
so apt to discourage interest in them ; first the tend- 
ency, however complete they may seem to their 
inventors, to prove intransmissible without gross 
modification, and secondly, the odd coincidence that 
after surveys of phenomena no matter how extensive 
and sublime, they so often but confirm the convictions 
and beliefs in wdiich their inventors were bred. 

These are some of the considerations which make it 
seem probable that, in any successful rapprochement 
between science and philosophy, biology will have a 
more active part to play than merely to submit to the 
critical overhaul of its scientific concepts. 

WlLFBED TbOTTEB. 

June 10. 


Developmental Mechanics of Chicken and Duck 
Embryos. 

It has recently proved possible to cultivate young 
chicken and duck embryos in vitro, using the ‘ watch- 
glass technique ’ employed at the Strangeways Lab- 
oratory for the cultivation of embryonic organs. 
Experiments using a somewhat similar technique 
were made in this laboratory two or three years ago 
by T. S. P. Strangeways and D. H. Strangeways, but 
the work was given ujd after a few trials and the 
results never published. The embryos can easily be 
kept alive for tw^o or thi'ee days and differentiate 
nearly normally, although the rates both of differentia- 
tion and of growth are slower in vitro than in vivo. 
I wish here to summarise some experiments which I 
have recently performed on this material : full reports 
will be published in the near future. 

At the stage when the primitive streak is fully 
grown but the head process has not yet appeared, 
the blastoderm can be removed from the yolk and the 
' endoderm and meseetoderm separated from each other. 
So far the isolated endoderm ha& never given any signs 
of differentiating in vitro, but the meseetoderm will 
form neural folds, somites, and a notochord. If the 
endoderm and meseetoderm are separated and then 
brought together again in such a way that their 
original longitudinal axes are approximately at right 
angles, it is found, in chick embryos of the above age, 
that the embryo develops in the direction of the 
ectodermal axis, and that the endoderm forms a 
foregut in the correct place as determined by the 
ectoderm. However, in a similar series of experiments 
on considerably less developed duck embryos, in 
which the primitive streak was not fully grown, that 
structure, as it lengthened and grew forward, w^as 
bent round towards the anterior part of the endoderm : 
in later stages the embryos became straight, lying in 
a direction midway between those of the ectoderm 
and endoderm. This result appears to indicate that 
both The layers have a polarity, and that under the 
conditions of these experiments, both layers play a 
part in the determination of the axial direction of the 
embryo. 

If two mesectoderms, from two chick embryos of 
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the primitive streak stage, are placed with their ventral 
(mesoderm) surfaces together and are cultivated in 
that position, it is found that the primitive streak of 
the lower mesectoderm induces neural folds in the 
upper mesectoderm, which thus comes to have two 
sets of folds, its own original set and the induced set. 
Probably the induction is mutual, each mesectoderm 
acting on the other, but as the lower mesectoderm 
rapidly degenerates, perhaps for lack of oxygen, this 
cannot be determined with certainty. If there is a 
considerable difference in the degree of development 
of the two mesectoderms, the younger appears unable 
to induce neural folds in the older. In several cases, in 
which an older mesectoderm has induced neural folds 
in a yoimger mesectoderm, and in which the direction 
of the induced folds was at right angles to that of the 
younger primitive streak, the younger primitive streak 
Ihas failed to develop, and only the induced neural folds 
are present in the upper mesectoderm. As in the am- 
phibia, the organising power is not sj>eeies -specific, 
since a duck primitive streak has induced neural folds 
in chick tissue, and vice versa. 

Grafting experiments, in which pieces of primitive 
streak, cleared of endoderm, have been planted upside 
down between the endoderm and mesectoderm of a 
host embryo, have shown that the organising power 
can be manifested by such isolated pieces : this result 
can be taken as fairly definitely proved for the anterior 
end of the primitive streak including the primitive 
pit, but it is not yet entirely certain for the posterior 
part isolated from the primitive pit. Here, again, 
certain grafts between the duck and chick have been 
successful. These grafting experiments also make it 
clear that a developing neimal tube can induce the 
formation of somites from mesoderm which normally 
would not form such structures. It is hoped to per- 
form similar grafts in the near future using the endo- 
derm underlying the primitive streak. 

The phenomena described in the last paragraph, in 
which the primitive streak is found to induce neural 
folds, that is, primitive streak derivatives, are perhaps 
more nearly comparable to the ‘ homoiogenetic in- 
duction ’ of medullary plate by medullary plate in 
Triton than to induction by the dorsal lip of the 
blastopore. 

The hypothesis that the organising capacity of the 
primitive streak is inherent to some extent along its 
whole length, which is suggested by the grafting 
experiments, is also supported by the fact that if any 
part of the primitive streak is removed, regeneration 
takes place and in many cases a perfect embryo re- 
sults, The more posterior the piece removed, the 
easier it is regenerated. The head rudiment can also 
be regenerated, presumably under the control of the 
primitive streak. In this case the regeneration is 
usually incomplete ; two half -heads are first formed, 
one on each side of the hole made by the operation, 
and these later fuse more or less w'ell : in such cases, 
the two heart rudiments may be prevented from 
fusing and two beating hearts are developed ; it is 
not yet certain how far regulation goes on in the 
half -hearts, which are bent, and are mirror images of 
each other. In contrast to the regeneration of the 
head under the influence of the primitive streak, it 
is found that if the entire primitive streak is removed, 
including the primitive pit and Hensen’s knot, it is 
partially, and sometimes quite considerably, regen- 
erated. 

A certain amount of work has been done showing 
that regenerative processes can take place at a con- 
siderably later stage: thus if the eye-cup and lens 
are removed from a 15 somite embryo, a regenerated 
cup and lens are formed which are at least morpho- 
logically perfect. 
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. It will be seen that the developmental mechanics 
of the chick blastoderm are decidedly complicated. 
Probably there are several regions capable of acting 
as organisers in Spemann’s sense, and, notwithstanding 
Hoadley’s demonstration {Jour. Exp. ZooL, vols. 42, 
43, etc.) that some self-difierentiation of parts of the 
blastoderm can be obtained from very early stages, 
it seems to be true that the blastoderm retains for a 
considerable time enough plasticity to be affected by 
such organising regions.^ As yet little is known about 
the limits of this plasticity, and not very much about 
the distribution and potentialities of the organisers, 
thoxigh in the latter case perhaps enough is known 
to suggest a comparison wdtli the gradient of sus- 
ceptibility to poisons found by Hyman (Biol. Bull., 
voL 52). C. H. Waddingtoj^. 

Strangeways Research Laboratory, 
and Dept, of Zoology, Cambridge, 

May 24. 


Researches on the X-Ray Spectrum of Sulphur. 

Some results of an investigation of the effect of 
chemical constitution on the X-ray spectrum of sul- 
phur have recently been published by me (Zeit. f. 
Phys., 60, 642; 1930). As showm by Lindh and 
myself (Ark. /. Mat., Astr. och Fysik, 18, Xr. 14 and 
34 ; 1924 ; Zeit. f. Phys., 33, 90i ; 1925), the struc- 



ture of the iC/3-lines of the elements sulphur and 
phosphorus does not depend only on the chemical 
state of the element under investigation, but also on 
the material used for the anticathode. For some time 
I have been studying more closely this influence. 
Some preliminary results obtained with sulphur, using 
aluminium for the anticathode, will be described here. 
Of the various chemical compounds photographs are 
taken under the same experimental conditions as 
those in the work above mentioned (Zeit. f. Phys., 
60 , 642 ; 1930), where copper was solely used for the 
anticathode. 

On an aluminium anticathode magnesium sulphide 
gives except a rather intense jS-line with the wave- 
length 5017’9 X.U. also a fainter, somewhat diffuse one 
of 5023-6 X.U. The difference in structure between 
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tlio of sulphide on copper and on 

aliiniiuiiHii ant icailiodes is obvious from the photo- 
mutei* curves In Fi^*. I. The two lines at the right 
pait of Ihe lignre are of vanadium, which are 

taken as rc*femnee. The “photographs of ealeimii 
snphido show a rather sharp line at 501S-1 X.U,, 
whiidi towards gieater wave-iengths seems to have a 
faint eompHaionf at about 5021 X.IT. _ With strontixmi 
snlphido and barium suIpJiide thej3 -lines have almost 
the sairie struetiin^ as on eopper anticathode. How- 
m'OF, the line 5018*JI X.U. with strontium sulphide 
on copper anticatliodc seems on aluminium to be 
sefiarated into two lines. Also a very faint line at 
5di.l X.U. is visible with these two eompomids. The 
broad ernissi on bands, which w’'ere obtained with zinc 
sulphide and eadmium snlpliide on copper anticathode 
are on aluminium separated intp two lines, one rather 
brofui and intense at 5017*1 resp, 5017*0 X.U. and 
oru^ fainter at 5023*2 resp. 5022*1 X.U. Fur*ther, the 
piiotogra} )}is of zinc sulphide shmv a faint line of 
5031*3 X.U. and those of cadmium sulx^hide one of 
5033*0 X.U. At a closer investigation of the photo- 
gr*a|>hs of zinc sulphide and eadmium sulixhide on 
copx>er anticathode here also small traces of these 
fainter lines are visible. Of the sulphides examined 
only copper sul}.)hide holds its characteristic f:f-doublet 
structure mimodified on aluminium anticathode. The 
peculiar structure of silver sulphide on aluminium 
[Lc, Ark. f. Alat.. Asfr. och Fysikf 18, Nr. 34 ; 1924) 
lias anew been established. 

Of the sulphates examined, only copper suljihate 
has the same structure on aluminium and on coxjper 
anticathodes. Fig. 1 shows the difference in structure 
hetv'een the /?-lines of potassium sulphate on the two 
antieathodes. The wave-lengths are on aluminium : 
5018*4 and 50] 4*9 X.U. ; on copper : 5020*6 and 
5014*7 X.U. The low^'est curve is characteristic of 
the sul[ihates of the alkaline metals and the metals 
of the alkaline earths on aluminium antieathodes. 
Some of the sulphates also show a very faint and 
diffuse line of 5044 X.U. 

The wave-lengths of the JTajag-lines of the various 
sulphides on aluminium anticathode agree closely 
with the results obtained on eopper. This is also the 
case with the a-lines of the examined sulphates. 

The results will be discussed more particularly when 
the present study of a larger experimental material has 
been finished. Osvald Ltjndquist. 

Physical Institute of the 

University of Limd, May 22, 


The Binding Energy of Some Organic Compounds. 

Mecke (Natukb, April 5, p. 526) has recently re- 
vised several of his older estimates of the energy of 
dissociation of C-H and C-C bonds in organic com- 
pounds, obtaining values considerably higher than 
before. In these new cMculations it is assumed that 
(a) the energy of removal of all of the hydrogen atoms 
in, say, methane, is the same, and (6) the carbon atom 
will be left in the state with an excess energy 
amounting to about 110 keal. It is then possible to 
calculate binding energies by the same methods 
which had been used before when instead of (6) the 
assumption was made that a normal carbon atom 
would be formed ,* clearly, the new energies will be 
higher than the old by 110/4 or 27*5 kcal. for C-H 
bonds, and 110/2 or 55 keal. for C-C bonds. The 
dissociation energy for C-H in saturated hydrocarbons i 
IS thus increasedfrom 90 keal. to I17 kcaL, and that 
of C-C from 65 keal. to 120 keal. 

This value for C-H may well be correct for methane, 
but it is probably too high for the higher hydro- 
carbons ; in support of this opinion the experiments 
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of Bonhoefter and Harteck (Z. physih. Chem., 139a, 
64; 1928), may be mentioned:; it was found that 
methane was perfectly inert to atomic hydrogen, but 
that all higher hydrocarbons, were dehydrogenated, 
suggesting that the binding energy of the C-H bond 
in methane is greater than the heat of dissociation of 
hydrogen, 101 kcaL, while in the higher hydrocarbons 
it is less. 

The value 120 kcal. for C-C is even more difficult to 
reconcile with chemical data. It has become clear 
wdthin the last few years that the initial step in the 
thermal decomposition of saturated hydrocarbons 
takes place as a normal iinimolecular reaction ; the 
best value which can be given for the energy of activa- 
tion in such reactions is about 65 keal. It is rather 
likely that the binding energy of the bond which 
breaks in a xmimolecular reaction is about equal to 
the observed activation energy, but in any case it 
cannot be greater than this energy plus the average 
energy of the reacting molecules at the temperature 
used. For propane at 600° this later quantity will 
scarcely exceed 10 kcal., giving about 75 kcal. as an 
upper limit for the energy of a bond in this mole- 
cule. It is not likely that there are any C-H bonds 
with so low an energy as this, and it may therefore 
be assigned to a C-C bond. 

The conclusion which these facts suggest is that the 
old, lower values for the C-C bond, and for C-H in 
higher hydrocarbons, are preferable, and therefore 
that the complete dissociation of such hydrocarbons 
will yield carbon atoms in the normal state. 

Louis S. Kassel 
(National Kesearch Fellow). 

Gates Chemical Laboratory, 

California Institute, 

Pasadena, California, 

April 18. 


Negative Attenuation of Wireless Waves. 

In 1926 Katcliffe and Barnett {Proc. Camb, Phil. 
Soc., voi. 23, p. 300) directed attention to an anoma- 
lous effect which they had observed when measuring 
the attenuation of wireless waves of 1600 m. wave- 
length from 5XX, the Daventry station of the B.B.C. 
They obtained an attenuation curve of the form shown 
in Fig. 1, which shows how the product (FI x d) of the 



distance [d) and the electric intensity in the wave {E) 
varied as the distance {d) from the transmitter was 
increased. The falling portion (5c) of the curve repre- 
sents, as is well known, attenuation of the waves due 
to losses produced by eddy currents flowing in the 
ground. The rising portion (a5) of the curve may be 
said to represent a ‘ negative attenuation ’ of the wave. 
At the time when the observations w^^ere made, no 
explanation of the negative attenuation could be given. 

Since the publication of the original results, experi- 
ments have been performed to find out whether the 
negative attenuation effect is peculiar to the Daventry 
signals, or whether it occurs on all signals of this wave- 
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length. Attemiation measurements made at Cam- 
bridge on a transmitter with a low aerial, working on 
a wave-length near 1600 m., showed no sign of the 
.effect. We therefore conclude that it is due to some 
special conditions at the Daventry site. Two possi- 
bilities then present themselves : either it may be due 
to the high aerial employed at Daventry (130 yd. 
high), or it may be due to some special factors influ- 
encing the attenuation at the Daventry site. It would 
be possible to decide between these two alternatives 
by investigating the attenuation at Daventry using a 
low transmitting aerial. By kind permission of the 
B.B.C. it is hoped to carry out this measurement in 
the near future. In the meantime, it is of interest to 
investigate whether the effect could be produced by 
some peculiarities of the ground over which the wave 
passes. This investigation can be carried out with the 
aid of some numerical calculations on Sommerfeld’s 
attenuation theory {Ann. der Phys., vol. 28, p. 665 ; 
1909) which have recently been published by Bolf 
{Proc. Instit. Radio Eng., vol, 18, p. 391 ; 1930). 

Rolf shows that, for certain values of the conduct- 
ivity {<t) and the dielectric constant (e) of the ground, 
we should expect attenuation curves of the form shown 
above, exhibiting the phenomenon of negative atten- 
uation. By comparison with these calculations we 
find that the observed curve can be explained if we 
assume «r = 7 x 10“^^ e.m.u, and e = 80 e.s.u. The value 
for (T is not very diflerent from that which has previ- 
ously been found by other methods (tilt of the wave- 
front, and attenuation on 400 m.). The value of e is, 
however, very different from that found previously 
(Ratcliffe and Shaw, Nature, Oct. 19, 1929, p. 617), 
using waves of 30 m. wave-length. We must, how- 
ever, remember that there is every reason for suppos- 
ing that both cr and e will vary with frequency. To 
investigate this variation, laboratory experiments have 
been carried out, in which these quantities were 
measured at different frequencies, for different speci- 
mens of soil. It was found that € increases as the fre- 
quency is reduced, and at 1600 m. values of e = 45 
were obtained for this quantity, and it was noticed that 
for these frequencies, the value of e was increasing 
rapidly as the frequency was diminished. It thus 
appears that here we have a possible explanation of 
the negative attenuation effect. 

Whether or not this is the correct explanation will 
only be clear when the measurements on a small 
aerial at Daventry are completed, and only then will 
we know whether the values (r =7 x 10“^^ and 6 = 80, 
deduced from the curve in this way, are correct. 

J. A. Ratcliffe. 

F. W, G. White. 

Cavendish Laboratory, 

Cambridge, May 21. 


New Spectrum of the Hydrogen Molecule. 

I 2 sr a recent note {Physical Review, Mshy 1, 1930) I 
stated that I had observed a new systeni of absorption 
bands in hydrogen. Since, because of its primitive- 
ness, the hydrogen molecule is of great interest to 
physicists and chemists, I hasten to make these data 
available to other workers in this field. Although at 
present the data are incomplete, T hope they are 
accurate enough to help investigators to establish 
another link between the ultra-violet and the visible 
spectra of hydrogen and help clear up more of the 
ultra-violet many -line spectrum. 

The new band system is especially interesting 
because it probably arises from the normal (J.) state 
of the hydrogen molecule, and is by far the most 
intense of the hydrogen absorption spectra. The 
observed bands are degraded to the red and form a 
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i;'-progression representing toiisitioiis to 'vibration 
states connected with a new^ electronic level. In 
harmony with former usage in the case of hydrogen 
absorption spectra, and pending a fuller investigation 
to establish its character, I shall call the new electronic 
level the D -level. The preliminary examination of 
this spectrum yields the following data. The quantum 
designations, wave-lengths, and intensities of the 
observed bands are : (0, 0) 838*62 (6) ; (1, 0) 825*85 (5) ; 
(2, 0) 814*32 (4); (3, 0) 803*86 (3); (4, 0) 794*23 (2) ; 
(5, 0) 785*75 (1); (6, 0) 778*18 (0); (7, 0) 771*35 (0). 
The formula that represents these is 

= 119244 1900^" - 59-524v'^ 

■where p is the observed frequency and v' the vibra- 
tional quantum mimber of the D -level. From these 
data it is seen that the molecular constants are 
o}q =1900 cm.“i, WqX =59*52 cm.-^ and D = 1*872 volts, 
the energy of dissociation from the Z>-state of the 
molecule. 

Using the value 4*465 volts as the heat of dissocia- 
tion from the normal state in connexion with the data 
given above, one sees that the products of dissociation 
are a normal atom and one excited to the 3 -quantum 
state. The value thus deduced for the 3 -quantum 
state of the atom is 12*22 volts, whereas the true value 
is 12*035. The discrepancy is not large, and is in the 
right direction when one considers that a linear 
formula was used to fit the data of the oj^-curve. A 
further comparison of these data with the great 
amoimt of hydrogen data made so conveniently avail- 
able by Prof. Richardson in his report to the Faraday 
Society shows that the D-levei is quite new and that 
its denominator is 4*538. 

Some recent photographs showing some of the 
rotation lines of these bands are being examined in 
order to extend the analysis and to attain greater 
accuracy. 

J. J. Hopfield. 

University of California, 

May 20. 


Association of Stimuli in the Development and 
Function of the Nervous System. 

Ak interesting connexion is to be found betw^’een 
two recent conceptions of the nervous system, in its 
development and function, Pavlov’s work indicates 
that the function of the cerebral cortex is the setting 
up of conditioned reflexes. These, together wdth 
unconditioned reflexes, underlie the behaviour of an 
animal. The conditioned reflexes are elaborated by 
association with unconditioned reflexes ; “ their func- 
tion and extinction are determined by (one or several) 
coincidences in time of stimulation of the lower lying 
reflex centres, with the stimulation of the cerebral 
hemispheres through the corresponding centripetal 
nerves ” (‘‘ Lectures on Conditioned Reflexes ”, p. 74). 
The association of stim'uli (those causing unconditioned 
wdth those causing conditioned reflexes) is a funda- 
mental factor in the nervous activity of an animal. 
For example, the ringing of a bell will cause a dog to 
salivate (conditioned reflex) provided the sound of the 
bell has previously accompanied contact of meat with 
the dog’s mouth, causing salivation (unconditioned 
reflex)."” It is the simultaneous or approximately 
simultaneous occurrence of different stimuli which is 
responsible for the creation of the conditioned reflexes 
constituting animal behaviour. Thus the function of 
the cerebral cortex is dependent upon the concurrence 
of physical stimuli. 

Compare this with the theory of neuro biotaxis, 
formulated by C. U. A. Kappers, which accounts for 
the development of the nervous system, and the 
material connexions in it. In this case, associated 
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physical stimuli from various regions of a growing 
embryo are thoiigiit to determine the formation of the 
parts of its nervous system. , Kappers says : In the 
case of , material alterations in the nervous system, 
only simultaneously associated influences cause the 
selection . . . sinmitarieous (or immediately success- 
ive) stimulations bring about not only mental associa- 
tions but also material connexions in the nervous 
system *’ (“Three Lectures on Neurobiotaxis and 
other Subjects”, p. iO). 

It appears from the experimental work of Pavlov, 
Kappers, and other workers, that both the develop- 
ment of the nervous system and the fmiction of its 
highest part, tlie cerebral cortex, are dependent 
fundamentally upon the occurrence of physical stimuli 
associated with each other in space and time. The 
importance of this conception for science is obvious. 
Since the mind is dependent upon the activity of the 
cerebral cortex, these recent theories of its development 
and function may not be below the consideration of 
philosophers. 

H . L, WOBUALL. 

Royal Society of Medicine, 

1 Wimpole Street, W.l. 


The Neon Lamp as a Glow Relay. 


The ordinary ‘ Osglim ’ neon lamp as made by the 
General Ele^ctrie Co., Ltd., forms a convenient and 
sensitive glow relay if furnished with a third electrode 
which may take the form of a strip of metal foil 
1-J in. wide, pasted on the outside of the lamp to 
surround tlie internal electrodes. The type of 
‘ Osglim ’ lam].) most suitable is that known as the 
beehive, in which the electrodes take the form of a 
disc and spiral. 

This form of glow^ relay is sometimes conveniently 
' used in eonjimction with a photo-electric cell, to 
indicate when a required light intensity is falling upon 
the cell. 

The disc electrode of the lamp is connected to the 
negative end of a battery, and the voltage adjusted 
on the spiral until the glow dischai'ge is just avoided ; 
usually about 1Z2 volts is sufficient. 

The c^xternal electrode of the neon lamp is connected 
to the cathode of the photo-electric cell, and the anode 
of the cell to a suitable positive tapping on the same 
battery. Illumination of the cell will then promote 
discharge wdthin the neon lamp passing sufficient 
current to operate a magnetic relay. 

The glow relay wdth the external third electrode 
enables two circuits to be kept entirely separate from 
one another. Not every ‘ Osglim ’ neon lamp is 
suitable, due to variations in the insulation resistance 
and probably also to less suitable gas pressure. 

These neon lamps also exhibit a photo-electric 
property ; if the voltage on the third electrode is just 
raised sufficiently to produce the discharge, illumina- 
tion of the electrodes by, say, a gas-fllled lamp will 
prevent but not discontinue the discharge. 

L. BEnniNOHAM. 


7 1 Hornsey Rise, 
London, N.19, May 23. 


‘Digging’ in Rowing. 

In most cases where a solid moves through a fluid, 
the total force of the fluid on the solid is nearly 
opposite to the direction of relative motion. There 
is an exception in the case of a flat body such as an 
aeroplane wing, with its plane at a small angle to the 
direction of relative motion. In that case the force 
is nearly at right angles to the direction of relative 
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motion, and provides the means of _ keeping the 
aeroplane up. If, however, the plane is too steeply 
inclined to the direction of motion, the force is again, 
as in ordinary cases, nearly against the motion, and 
we have the condition of ‘ stalling 

In rowing, the object is the opposite one, to keep 
the force as far as possible against the relative motion ; 
but it seems to be worth while to point out that an 
oar can be turned into an aeroplane. Imagine the 
blade inserted thus, and moved from right to left. 



the blade being slightly inclined to the surface of the 
water. Then the same theory applies as for an aero- 
plane wing, except that the leading edge is now the 
lower one. Hence the force due to the water is down- 
wards. But the force due to the oarsman’s pull is in 
the direction of motion, and no steady motion in a 
horizontal direction is possible. If, on the other hand, 
the blade descended vertically, the force due to the 
water would become a resistance acting upwards. 
It will be seen on a little consideration that the only 
possible motion is an accelerated one nearly in the 
plane of the blade, and resisted almost only by skin 
friction. Thus the oar will rapidly shoot down to a 
considerable depth, while doing little to propel the 
boat. 

The phenomenon is, I understand, not unfamiliar 
to oarsmen, especially when the blade is left near the 
‘ feathered ’ position when reinserted in the water. 

Habold Jbfbbeys. 

St. John’s College, 

Cambridge. 


The Accuracy of a Moth. 

The square case made by the female of 
quadrangularis for pupation offers a good example of 
the ability for accuracy. The case is about IT inch 
long, and 0*2 to 0*3 square, formed of bits of grass 
stem broken off, and built in courses around the larva. 
The diagram (Fig. 1) shows the mean size of the 



pieces beginning at 0*2 inch, widening to 0'32, and 
tapering to 0*27. The lengths of stem used on dif- 
ferent sides are distinguished by four directions of the 
cross strokes. It will be seen that the mean error, 
separately drawn below, begins at 0*02 and diminishes 
to 0*01, while the thickness of the stems varies from 
0*04 to 0-02 inch. The larva, therefore, makes an 
average error of only one -half the thickness of the 
stem, and estimates the required length for the posi- 
tion usually to 0*01 inch, including the error of cutting; 
this precision is kept up for nearly a hundred repeti- 
tions. A few layers near the beginning are omitted, 
as they overlap so that the ends are not clear. The 
habitat is in tlae desert of South Palestine about ten 
miles south of Gaza. 

Flindebs Petbie. 


5 Cannon Place, 
London, N.W.3. 
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The 1851 Exhibition Commissioners and their Work. 


r'pHE Commissioners for tiie ExMbition of 1851 
J- have published records of their scholarship 
schemes and the Press has directed public attention 
to prominent features in the results of the work of 
the Commissioners in this section of their activities. 
The Times, in , ref erring to the remarkable results 
of the first and greatest of these schemes, has paid 
tribute to the foresight of the chief promoter of the 
Exhibition — Prince Albert. The tribute is indeed 
well merited. It was due to the Prince’s vision that 
the Poyal Commission was established for the 
ExMbition and was continued thereafter on a 
broader basis and with powers that enabled it to 
function to public advantage — with results per- 
ennial and far beyond the scale of its own material 
resources. 

Science Peseaech Scholabships. 

The essential factor in the influence of the Com- 
mission is its powders of initiation and demonstration. 
This feature is well illustrated by the scholarships’ 
scheme, which did not take shape until forty years 
after the establishment of the Commission. In the 
course of these years the Commissioners had done 
a great deal to inspire the development of ' system ’ 
in national services for the promotion of science, 
art, and the industries ; they had secured an estate 
in South Kensington as a ‘ locality ’ in which the 
State and other authorities could erect central 
institutions pertinent to such services. 

It is clear that in the ’eighties the Commissioners 
came to the conclusion that men were lacking for 
the further development of their ideals ; and the 
occasion produced the man who could find and 
‘ make ’ such men — Lord Playfair — as Dr. Lyon 
Playfair, a commissioner from 1869. He acted as 
honorary secretary from 1883 to 1889, and in that 
period he carried through a process of financial 
change which replaced a deficit of the Commis- 
sioner’s income in 1883 by a surplus of £5000 in 
1889. He originated the Science Research Scholar- 
ship scheme, and, as chairman of the Scholarships’ 
Committee for its first five years, he may well be 
said to have established the scheme. 

The governing statement of that scheme is that 
the scholarships are "‘awarded to students who 
have passed through a university curriculum and 
have given distinct evidence of capacity for original 
research— to enable them to continue the prosecu- 
tion of science, with a view to its advance, or its 
application to the industries of the country ”. 
From its inception the scheme took cognisance of 
students of universities overseas as well as of those 
at home. Right well has the scheme justified 
itself 1 The published “ Record of the Science Re- 
search Scholars ” gives ample evidence of the great 
and varied field the scholars have helped to enrich. 

Conceived and maintained with full expectation 
of concurrent advance in the standard of prepara- 
tion provided in the universities, the scheme met 
the needs for thirty years. In 1922 it was revised in 
view of the large development that had then taken 
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effect in universities. Prom that year the awards 
have been under two categories : (a) Overseas 

Scholarships for selected students of universities in 
Canada, South Africa, Ireland, Australia, and New 
Zealand; (b) Senior' Studentships for selected 
students of exceptional promise and proved capacity 
for original work. The Commissioners iD.ake their 
awards by selection in view of the recommendations 
of the mstitutions submitting names of candidates. 

It will be noted that the change made in 1922 
reflected a marked and welcome advance in the 
standards attainable within the limits of the 
facilities prevailing in the universities of Great 
Britain. By 1922 the universities had indeed been 
enabled to extend very materially the facilities they 
provided for advanced study and research— alike 
as to accommodation, facilities, and expert super- 
vision and guidance. This provision has since been 
steadily increasing; in the past five years gifts 
from private benefactors and the financial help of 
the State through the University Grants Com- 
mittee have made possible in the universities many 
advances in f acihties and on staff that were, twenty « 
years ago, but dreams. 

The “ Record of the Science Research Scholars ” 
of the Royal Commission is remarkable — ^giving, as 
it does, for each " scholar ’ particulars of Ms subse- 
quent career. The pages of the list of scholars 
sparkle with names that call up most fruitful con- 
tributions to the progress of science 1 And, where 
personality counts for so much, it is refreshmg to 
see in how many and how varied paths of life and 
lines of work these ex-scholars have rendered yeo- 
man service and have been much sought after. 
Here is but a bare indication ; yet even tMs is 
illuminating: — From 1891 to 1929 the number of 
those who passed out of their scholarship period 
is 562. Of these 7 died before obtaining scientific 
posts and 5 discontinued scientific work on the 
expiration of their scholarships. Of the 550, 240 
engaged in teaching in universities (109 of them in 
the British Isles, 99 in the Dominions and India, 
26 in the United States, and 6 elsewhere) ; 29 
engaged in teacMng in technical colleges and 
schools ; 54 in research in universities ; 91 entered 
public services, and 136 engaged in industries. 

In reading these figures it must be remembered 
that a large proportion of those who become en- 
gaged in teaching continue their research work, and 
that not a few of these render expert assistance to 
industry ; and, again, ‘ public services ’ to-day call 
for much specialised research wMch, in one way or 
another, reacts on industry. Indeed, careful read- 
ing of the detailed statements of the "" Subsequent 
careers of Scholars” shows that their services to 
industry are both surprising and ubiquitous. The 
Record must be read : it is a document of great 
human interest. 

Incidentally, the tabulated statements afford 
ample evidence of the extent to which the w^ork of 
the " scholars ’ has earned for them the apprecia- 
tion of their f ellow-workers in science and in the 
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'iiiclustries, , To take one example : 32 who had been 
. * scholars * are noted in that Record as having been 
elected fellows of the Royal Society, and this year's 
election has added 3 more. 

, ' The, Cost akd . How it has been Met. ■ 

Now . what does all this cost.? The Senior' 
•Studentship and the Overseas Scholarship Schemes 
—together replacing the previous Science Research 
ScholarsM|)s Scheme — cost £11,000 a year. This 
, annual expenditure is greater than the interest on 
the ‘whole capital of the Commissioners in 1852 ; 
and the Commissioners support other educational 
ladders. 

The surplus on the accounts of the 1851 Exhibi- 
tion was £186,000, and the Commissioners have 
contributed liberally in sites and subsidies for the 
promotion of education in science and art — ^in every 
case deliberately and, with rare exceptions, with 
most fruitful results. The particular case of the 
Science Research ScliolarshipB illustrates the dis- 
criminating care the Commissioners exercised in 
initiating the service forty years ago and their 
continuing attention to the purpose and conduct of 
the scheme. This particular scheme w^as — at its 
inception — a new^ departure and called for skilled 
and careful preliminary inquiry. In these respects 
it was typical of most of the schemes they furthered 
or initiated. When conceived, however, it had to 
face a particular difficulty. In a later section of 
these notes it is stated that in 1877 the Com- 
missioners aimed at establishing scholarships, but 
they could not then do so. They had first to pay 
off debt incurred in developing their estate — the 
reserved part for public benefit ; the outer ring 
for sale or long leases. The Scholarship Scheme 
had to wait until they could float it — by the 
materialising of their area plan. 

The fact is that from 1850 the Commissioners 
have been ' Venturers ’ — not ^ Merchant Venturers', 
but venturers in ideas relevant to progress in 
science, art, and industry. The Science Scholarship 
Scheme w^as one of their ‘ ventures ’—one of many. 
It has been dealt with here as a type, and notv, 
because its results have Just been subjected to a 
long-term audit. Its place in the labours of the 
Commissioners, and in the unwritten and, indeed, 
impossible estimate of the services they have 
rendered to intellectual and material progress, can 
be visualised only by a wide survey of their work. 

The purpose of the following notes is to indicate 
briefly the record of their other ventures and to 
point to prominent achievements either by way of 
marking out promising fields or in exploring and 
testing Uttie-knovm paths that might prove valuable 
lines to progress. 

The Royal CoMmssiON on the 
Exhibition oe 1851. 

The present generation does not know the debt of 
gratitude it owes to the men who, in 1850, were 
incorporated as The Royal Commission for the 
Exhibition of 1851" ; nor, indeed, did the previous 
generation. Those of three generations ago credited 
the Commissioners with great energy and sound 
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judgment in promoting the success of the Exhibi- 
■ tion. After 1851 had set men a-thinking, many 
noted with pleasure the continuous effort of the 
Commission to secure the full fruits of the ideas 
the Exhibition had sown widespread. Quietly but 
steadily fruits were garnered and fresh areas en- 
riched. 

How came it that the Exhibition could prove so 
effective a stimulant and how did its influence 
become permanent ? The Commissioners appointed 
in 1850 were picked men — selected as representing 
the best and most active powers in many types of 
work — and they had in their chairman, Prince 
Albert, one familiar with the aims and methods in 
view — immediately and ultimately— one quick to 
understand conditions and energetic in securing 
action on decisions reached by the team he led. 
The Prince Consort had been president of the 
Society of Arts for some years, in the course of wffiich 
that Society had made a good beginning in the 
exhibition of British manufactures. The Society 
proposed for 1851 an Exhibition of an international 
character and petitioned Royal sanction for the 
undertaking. The Royal Commission and the 
Charter of Incorporation were issued early in 1850. 

The Exhibition. 

The Commissioners got to work at once. They 
secured strong committees for the activities re- 
quired at headquarters, and local committees were 
appointed in 297 towns and districts, Several 
gentlemen w^ere selected to visit the more import- 
ant towns.” The new^spapers gave valuable aid. 
Despite many difficulties the Exhibition building — 
soon commonly known as the Crystal Palace — ^was 
erected on a site to the east of that on which the 
Albert Memorial now stands. 

The Exhibition was opened on May 1, 1851, by 
Her Majesty Queen Victoria. 

The Commissioners had worked hard : they had 
gathered an able staff and they had roused en- 
thusiasm in all centres of population, manufactures, 
and industry in Great Britain and Ireland ; they 
had established relations with foreign countries and 
had elicited hearty and instructed co-oxieration in 
very many centres. 

The building was ready in good time. The 
Exhibition contained contributions from neariv 
14,000 exhibitors ; of these, 53 per cent were from 
the United Kingdom and Dependencies and occupied 
65 per cent of the total exhibition space, while 47 
per cent were foreign and occupied 35 per cent of 
the space. The exhibition was indeed inter- 
national. 

These figures are taken from the “ First Report 
of the Commissioners ”, published in 1852— a 
report which is a mine of interesting information : 
it embodies many instructive details of arrange- 
ment and propaganda, of precaution and of record. 
One inconspicuous item of record may be men- 
tioned as affording an early example of the graphical 
illustration of related statistics. This is a sheet of 
three diagrams printed in colours : '' Eig. 1. 

Diagram showing fluctuations in the number of 
visitors, as affected by different days of the week, 
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different scale of payment, rain and heat of the 
building 'b '' Fig. 2. Diagram showing the relative 
fluctuation [in the numbers of visitors] on different 
days of the week [in successive months].'’ Fig. 
3. "Diagram showing the number of visitors actually 
in the building at every hour on three separate 
days”. There is much of human interest in the 
appendices to the Report. 

Ill the body of that first Report, April 1852, the 
Commissioners stated that the surplus of the 
Exhibition accounts after the discharge of every 
liability would be not less than £150,000. The 
one major point of uncertainty then was the 
disposal of the Exhibition building, wFich had to 
be removed from Hyde Park. In the end the 
“ Crystal Palace ” w?^as bought by the Crystal 
Palace Company ”, which had been formed for this 
purpose. That Company took down the building 
and re-erected it at Sydenham. 

The Surplus. 

When the Commissioners closed the Exhibition 
account in 1855, the amount at the credit of the 
account was £186,436 18s. ^d. This sum was then 
transferred to their Estate account, which had been 
opened by that time. In the early months of the 
Exhibition it had become clear that there would be 
a surplus, and that this might be considerable. It 
is on record that the Prince Consort was giving 
close attention to this matter in August 1851. 
Soon after the close of the Exhibition the Com- 
missioners petitioned Her Majesty for a supple- 
mental charter enabling them to prepare and sub- 
mit a scheme for the application of the surplus, and, 
if their scheme w^ere approved, to put it in opera- 
tion. Such a supplemental charter was granted on 
Dec. 2, 1851. 

The Commissioners early satisfied themselves 
that no substantial national advantage would 
accrue if they were to distribute the surplus — as 
they had been pressed to do — among the areas that 
had contributed to the success that had attracted 
receipts. They had made a careful survey (Second 
Report, 1852) of the existing position as to central 
and local institutions working in the interests of 
science, the arts, manufactures, the raw materials 
and the processes required in industries. They had 
come to the conclusion that the most urgent needs 
were (i) improved conditions for the work of central 
institutions and (ii) the wide spreading of effectual 
methods of education and investigation bearing on 
these interests. By their effective propaganda 
w^ork in the preparation of the collections for the 
Exhibition, they had prepared the people and the 
Press for a forward movement in these matters. 
The Exhibition itself had done much to stimulate 
thought and action which, well guided, might go 
far in its results. 

After the Exhibitioh— The Estate. 

The assets of the Commissioners as disclosed in 
their Report of November 1852 were, in fact, their 
surplus and an idea. The surplus was highly 
gratifying : the idea w^^as of even greater value. 

' System and a Locality ’ was their watchword. 
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They urged more systematic facilities for study and 
advance in science, the arts, and industries. They 
proposed to find room for central developments on a 
systematic basis, and to leave to individuals, cor- 
porations, and authorities the promotion of the 
different interests that concerned them. They had 
themselves taken preliminary steps to secure a 
‘ locality ’. In 1852 they arranged to purchase, at 
a cost of £60,000, the Gore House estate of 211- 
acres. Profiting, however, by the unfortunate 
experiences of other authorities in acquiring pro- 
! perty in London, and knowing that the Govern- 
ment had been repeatedly urged by Parliament to 
provide an extension of national institutions, they 
took steps to secure national control of a larger area 
than was required for their own purposes. They 
passed a resolution authorising the outlay of a sum 
not exceeding £150,000 of the surplus in the pur- 
chase of land, including the Gore House estate, 
on condition that the Government w^ould recom- 
mend Parliament to contribute a like sum tow^ards 
the purchase of land on terms to be arranged. The 
Government gave this assurance. The de Villars 
estate and portions of the Harrington estate were 
purchased under this agreement, which, in practice, 
amounted to a temporary partnership. These 
purchases enabled the Commissioners to lay out 
this group of properties for buildings of deter- 
mined types, and to construct roads on a scale con- 
formable with their general scheme. 

Locality. 

Their scheme contemplated that there should be 
preserved for public purposes : (a) almost the %vhole 
of the area extending between the Queen’s Gate of 
to-day on the w^est and Exhibition Road on the 
east, and from Cromwell Road on the south to the 
site on which the Albert Hall now stands ; (5) the 
south-eastern block of land now identified with the 
Victoria and Albert Museum. 

The latter block of land was taken over by the 
Government for £60,000 in 1861. The iron build- 
ing that formed the nucleus of the South Kensing- 
ton Museum— now the Victoria and Albert Museum 
— ^was erected on it in 1857, and was formally 
visited by H.M. Queen Victoria and Prince Albert, 
previous to its opening to the general public. 
Further, more permanent, sections surrounding the 
garden court were erected in the course of years, 
and the main building which occupies the south, 
and west fronts, and indeed the major part of the 
site, was opened by H.M. King Edward VII. in 
1909. The other buildings on this section of the 
area are on its north-w-^estern corner : these are 
the original building of the Royal College of Science 
on the Exhibition Road front, and the Royal 
College of Art behind. 

In 1864 the Government bought from the Com- 
missioners, for £120,000, the ground in the centre 
of which the Natural History Museum now stands. 
On the north-eastern corner of this area the new 
building for the Geological Survey and Museum is 
now in course of erection. 

In 1888 the Government took over from the Com- 
missioners for £100,000 the ground and buildings 
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between the foregoing block of land and Imperial' 
Institute Road. 

Each of these three land transactions was 
governed by the restriction of the use of the site 
to purposes connected with Science and Art 
and in view of this condition the transferences 
were' m,ade; 'at less than half the market value of 
the ground at the times of sale . ■ 

These transfers concluded the major sales of 
land, ill , the history of the , Commission. The net 
result appears to he that (I) the Government ob- 
tained on most favourable terms two great sites of 
first-rank value ; (2) the 'Commissioners retained 
under their own control an adequate central area 
for the development of institutions in furtherance 
of their aims ; and (3) the Commissioners retained 
a suiToiinding area available for sale or lease for 
beneficial occupation by others on terms which 
would regulate the amenity of the locality and at 
the same time ;^deld, from sales and ground rents, 
a satisfactory revenue for disposal by the Commis- 
sioners in fiirtheriiig the objects for which the Com- 
sion was established. 

System. 

In their Second Report (18e52) the Commissioners 
directed attention to the needier further and more 
systematic efforts for the promotion of science and 
art in Cheat Britain — instruction for its industrial 
population — ^facilities for the exchange of results of 
study and investigation between investigators as 
well as between these and the public. In their 
Third Report (1856), they refer to the establish- 
ment of “ the Department of Science and Art ” in 
1853, and they record and illustrate the establish- 
ment or streiigtheniiig of various central and pro- 
vincial mstitiitions engaged in promoting science, 
art, and the industries, or in bringing inventions, 


Tar < 

rnHE fact that workers in the shale industry 

X show” a relatively high incidence of cancer 
led to the discovery that certain tar products w^hich 
had been exposed to high temperatures could pro- 
duce cancer wEeii painted on the skin of mice. It 
w”as then found at the Cancer Hospital Research 
Institute that heating a variety of materials, such 
as acetylene, cholesterol, human skin, muscle, or 
hair, and yeast, to temperatures of 700°-900° re- 
sulted in the production of carcinogenic agents. 
Attempts were next made to produce similar sub- 
stances at lownr temperatures, and Schroeter, 
some years ago, found that when aluminium 
chloride acted upon tetralin (commercial tetrahydro- 
najahthalene) at 30°-40°, a mixture of high-boiling 
compounds w^as formed. 

E. L. Kennaway and I. Hieger (Brit. Med. Jotcr., 
June 7, 1930 ; p. 1044) have recently reported that 
this material is carcinogenic as well as that pre- 
jpared at 60°-70° ; they noticed that the concentra- 
tion of the alumiiiium chloride had to be above a I 
certain minimum and that the treatment had to 
last a certain minimum time for the production of ] 
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designs, etc., before the public by museum ■ repre- 
sentation. Truly the seed had been wdde-scattered 
and 'was burgeoning well. Yet not even to-day do 
w^e seeThe full crop. The prospects, howe'ver, are 
promising. 

The Department of Science and Art proved to be. 
an effective pioneer. ^Active local authorities soon 
found , in the Department a perennial fountain of 
assistance— trickling at first, but always helpful. 
To-day the activities it fostered in all parts of the 
country are fed systematically through the Board 
of Education and Local Authorities. They gain 
strength steadily. 

In 1852 the Commissioners had refused to dis- 
tribute cups from the spring of enlightenment. 
Obviously they preferred to work for the develop- 
ment of a real and liberal national supply system. 
Being wdse, they did not advertise their expectation. 
The occasion w^as not opportune nor was the pros- 
pect promising. Their work did much to promote 
the aim ; but they could not have imagined that 
the full development of ^ System ’ would be a 
matter, not of years, but of generations I 

The Pkince Coxsoet. 

In December 1861 the Prince Consort died. 
The Commissioners, in their next Report (1867), 
wrote : ‘'‘ The Address presented by us to Her 
Majesty on that sad occasion . . . embodies the 
sense entertained by us of the irreparable loss we 
are called upon to sustain by the great Prince’s re- 
moval from our head — a loss the extent of which 
each day’s experience only tends to confi.rm 

We of the third and fourth generations sym- 
pathise most fully. We also rejoice in many and 
bountiful crops which his vision and the wise 
administration of his successors have secured. 

(To be continued.) 


active material. Later observations suggested that 
the carcinogenic agent might not be produced in 
effective amount at body temperature, but that 
its concentration was increased by the heating 
necessary to distil off the unchanged tetralin. 
This line of research was, however, temporarily 
dropped w’-hen the authors noticed that this carcino- 
genic material shows a blue-violet fluorescence, 
especially intense in a beam of ultra-violet light. 
The fluorescent light gives a spectrum with three 
bands at approximately 4000, 4180, and 4400 A. 

Examination of a large number of pure h3’dro- 
carbons and other substances -was then undertaken, 
but without the discovery of one showing these 
bands : 1.2 benzanthracene, hownyer, gives three, 
resembling them in character and position relative 
to one another, hut lying slightly nearer to the 
invisible region. Addition of aliphatic or aromatic 
side chains to the benzanthracene molecule shifted 
the spectrum towards that of Schroeter’s mixture, 
but none of these compounds has yet been found 
to be carcinogenic. Condensation of another 
benzene ring with the benzanthracene nucleus 
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produced some compounds which both showed the 
three bands (but again shifted towards the invisible 
region) and were at the same time carcinogenic. 
The 1.2, 7. 8 compound was the most potent, but 
tumours were also produced by compounds of the 
L2, 5,6 series. 

A 
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1.2 Benzanthracene. 



1.2, 5.6 

Bibenzaiithracene. 


Twort and Fulton found that chrysene is carcino- 
genic : its fluorescence spectrum is similar to that 
of benzanthracene but lies considerably nearer the 
region of short wave-length. 

The spectrum of Schroeter’s mixture is given by 


a number of carcinogenic tars, iiicludiiig those 
obtained by heating certain animal or .vegetable 
tissues : if acetylene tar is saturated with chlorine 
the bands are shifted towards the benzanthracene 
position and the carcinogenic potency at the. same 
time reduced. Certain, carcinogenic agents fail to. 

give the hands, whilst a few substances 
showing them, are not carcinogenic. It 
thus appears that the spectrum is not 
specific for carcinogenic agents, but the 
presence of the •spectriini without 
activity ma^^ merely indicate that a 
carcinogenic agent is present but in too 
low a concentration to aflect the skin 
of a mouse : the fluorescence test is a 
much more delicate one than the pro- 
duction of cancer in mice. The frequent 
occurrence of this spectrum may, how- 
ever, prove useful in the preliminary ex- 
amination of various substances suspected of carcino- 
genic effect, and may finally lead to the detection 
of a pure compound or compounds having this 
action. When reached, this result may throw light 
on the origin of cancers developing spontaneously. 



1.2, 7.8 

Dibenzanthracene. 


Obituary. 


Dr. Fridtjof JSTansek. 

D uring most of his lifetime the whole world has 
acclaimed Fridtjof Nansen as a man of the 
first magnitude, and his fame has grown as his years 
increased. His outstanding figure shines in history 
by its blending of almost all the elements of human 
greatness, and probably this is why the press 
writers of to-day, when setting forth his claims 
to immortality, have so often been swept away in 
a flood of paneg 3 ?Tic. I knew Nansen for forty-one 
years, from the time of his first crossing of Green- 
land, throughout the struggle to launch his Fmm 
expedition, and the laborious years spent over the 
scientific reports on the work it accomplished. I 
was with him year after year at the meetings of the 
International Council for the Exploration of the 
Sea, and at other scientific gatherings in many 
lands. He was frequent in his correspondence on 
questions regarding our common interests and the 
glow of his unfaltering friendship warmed my life. 
Knowing the difficulties he had to overcome as well 
as the triumphs he achieved, I trust that it is not 
presumptuous for me, now that few remain who 
knew him better, to survey his career from the 
point of view of a contemporary. 

Thirty-four years ago I reviewed in these columns 
(Nature, Dec. 31, 1896, voL 55, p. 201) an English 
translation of the life of Nansen, which was written 
when most people believed that he had perished in 
the Arctic. There is little in that article that I 
wish to change, and it may still be read as supple- 
mentary to this. 

Nansen had a great heredity in which the elements 
of his own personality can he clearly traced. With- 
out going back to the old Viking strain which came 
out in his magnificent stature and rugged features, 
we find fuU proof in the recorded family tree. His 


great-great-grandfather, born at the end of the 
sixteenth century, was a Dane, Hans Nansen, who 
as a lad spent a winter frozen in the ice of the White 
Sea, as a young man commanded a ship in the 
Iceland trade and wrote a book on the wonders of 
the sea, later becoming Burgomaster of Copenhagen, 
a prominent politician and a fervent patriot. His 
grandfather, Hans Leierdahl Nansen, nearly a 
hundred years later, was a Norwegian by settle- 
ment, a judge and government official, a keen 
politician, a man of many words rather than of 
action, but a patriot of the perfervid type, deter- 
mined, if Norway must enter into close alliance 
with Sweden, that there should be no phrase in the 
treaty of union which could imply any inferiority 
in the partnership. His father, magniloqiiently 
named Baldur Fridtjof Nansen, and an aristocrat 
on his mother’s side, was a quiet, studious man, 
occupying a responsible position in the legal pro- 
fession, indifferent to outdoor sport, very strict in 
his parental oversight, governed in all things by 
inexorable principles. His mother, on the other 
hand, was a practical, energetic, strong-minded 
person who, as a girl, had horrified the prim society 
of the period by taking up the unmaidenly sport of 
ski-running, in which she excelled. 

Nansen was born on Oct. 10, 1861, in a small 
country house at Store-Froen in Aker, near Oslo ; 
they gave him the name of the hero of an old saga, 
and never was there an apter christening : 

As the acorn wins to a sapling, as the sapling waxeth 
an oak, 

A goodly guard of the forest, and fronting the storm- 
wind’s stroke, 

So grew in his beauty Frithiof ; he waxed a man among 
men ; 

In his heart was the love of all things, and his might 
was the might of ten. 
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Like hi.s namesake of the northern mists, young 
Fridtjof grew up in the open, .bathed in the ice- 
cold waters, risked Ms life a hundred times on fjord 
and fjeld, and beat all his comrades in every manly 
sport. W’heii a student his .name was noised abroad 
as the ehaiiipion ■ski-runner of Norway,, and his 
holiday excursions over the high fjelds in winter 
were marvels of endurance. He was probably no 
better at book learning than most of his contempo- 
raries at the University of Christiania. His true 
education came from his contact with Nature in a 
land where the contrasts of scenery, of cHmate, and 
of season, are at a maximum, serving by turns to 
sting life into action and to aw^e thought into sombre 
introspection. A strong poetic vein came to Mm 
from his ancestors: in the midst of his most 
strenuous exertions he 'would give expression to 
emotions that an ordinary athletic EngHshman 
might be tempted to scorn as sentimentality, yet 
they \cere part of the man. 

At the age of nineteen Nansen decided to take 
up biology as his life-wmrk. Text-books did not 
attract him, but research was a mode of learning 
that made an appeal. To take a real grasp of any 
truth he had to discover it, or at least to recognise 
it, for himself. Priority was a question w^hich did 
not trouble him at any time ; in conducting an 
investigation he W’'as intent on solving a problem 
-which interested him mainly as a difficulty which 
he had undertaken to overcome. 

Nansen’s biological researches w’on for Mm the 
curat orship of the Bergen Museum and his Ph.D. 
degree ; they were characterised as promising by 
the specialists, but they were probably little in 
advance of the average of post-graduate w^ork. 
Biology -was not the master-passion of Nansen’s 
life ; but it set him on his way -when, in 1882 , on 
board the sealer Vihing, in the investigation of the 
polar fauna he first saw Arctic ice. At the age of 
tw'entj-six he seemed to be heading for a comfort- 
able biological chair in a university ; but the spirit 
of his fathers had leaped from the northern waves 
and pointed to another field of fame. 

It is diffi,cxiit for the present generation to realise 
the opposition to wffiich Nansen’s project of crossing 
the Gfreenlaiid inland ice gave rise. Whymper, 
Nordenskibld, and Peary had all tried to advance 
over the ice-cap from the west coast and all had 
failed. This young man resolved to succeed, first 
halving the distance to be traversed by starting 
from the east coast and providing no line of retreat. 
He wished to go forward, and forward he had to go, 
for there was no possibility of going hack. He was 
to take a small party, and he devised light gear and 
special cooking apparatus. The authorities said 
no one could carry out such a plan ; Nansen knew 
he could, and he did. He had been sure of success 
from the first and upheld his faith in himself with 
a firmness that would have struck a stranger as 
presumptuous obstinacy but for Ms modest bearing 
and the disarming sweetness of his smile. 

Nansen’s natural self-reliance and stubbornness 
W’-ere increased by his success and by the year’s 
lecturing in ail parts of Europe which followed. 
His mind conceived the far more ambitious project 
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of reaching the North Pole, Impressed by the 
extent and strength of the East Greenland Current 
and the vast' quantity of ice and drift wood which 
it carried southw^ard between Greenland and Ice- 
land, he studied the problem of its origin and arrived 
at the conclusion that it must arise near the Siberian 
coast and probably flow across the pole. He pro- 
posed to reach the pole by '' taking a ticket with 
the ice”, so he put it, from some point north of 
Siberia, and letting it drift Mm across, be the time 
required w'hat it might. He was confident in his 
own deductions and in the strength of his ship. He 
planned her not to resist the ice but to compel ice- 
pressure to lift her on to the surface of colhdiiig 
floes. Once again he relied on the Forward policy, 
providing no line of retreat, staking his life and 
reputation on his faith in an idea. In the words 
of his mythical namesake, he might have said to 
those wMo tried to turn him from his purpose : 

Now once for all I have chosen ; the cost of my choice 
I know ; 

And there lives not the man shall stay me the way that 
I choose to go. 

Like his mythical namesake, too, he had an invincible 
ship, and a crew of true men, all equals, messing 
together and working together, and all devoted to 
their leader. The ship he named Fram, which 
means ‘for-ward’, and forward he went, defying 
all the rules of earlier polar exploration. Again, 
in the teeth of aU expert adviceand every traditional 
dictate of prudence, Nansen achieved success, 
though he did not reach the pole. 

Nansen’s fame was established, but there was 
no change in the man. He could not he any surer 
of himself or any more determined in the assertion 
of his own opinion than before ; but he stood the 
storm of applause, unperturbed by the medals 
and the orders, the banquets and the flatteries, the 
publicity and the fortune which resulted. I have 
known almost all the great explorers of my time, and 
Nansen was the only one on whom an overwhelming 
success left no jetsam of deterioration. His manner 
remained as modest, his smile as winning as before. 
Not that he attained to any superhuman perfection. 
He still hked to draw the public eye, though he no 
longer displayed his fine figure in the tight-fitting 
athletic costume which attracted so much attention 
in the streets of the capitals after the Greenland 
expedition. He had not foreseen the depth of the 
Arctic Sea, and his oceanographical apparatus was 
inadequate. In his great march on the ice he 
had let his watch run down and lost his longitude; 
but from a boy he had felt himself under the in- 
fluence of a lucky star and he had won through by 
sheer force of body and mind. 

Physical oceanography took the first place thence- 
forth in Nansen’s researches, and for several years 
he worked on the Heports ” of the Fmm expedi- 
tion, striving to make up for inadequate equipment 
by getting the very utmost out of the cleverly 
devised emergency methods used on the great 
drift. The scientific results were certainly of 
far-reaching value, hut the chief glory of the Fram 
expedition was that it gave the death-blow to the 
(Continued on p. d IS.) 
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Recent Discoveries of Fossil Man/^ 

By Sir Abthur Keith, F.R.S. 


Gaedarene Man. 

A REMAEKABLE discovery was recently 
i Jl. announced by Dr, E. C. C. Hansen, |)rofessor 
of anatomy in the University of Copenhagen. Prof. 
Hansen is the leading authority on ail that relates 
to the anthropology of Greenland, his monograph 
on the craniology of the Eskimo being the standard 
treatise on this subject. Recent^ he received from 
Greenland a series of human bones discovered 
during the excavation of a twelfth century grave- 
yard wdiich had been attached to the cathedral 
church, of Gardar (Igaiiko), south-west Greenland, 
In one grave the remains of a bishop were found 
with crosier by his side and gold ring on his finger ; 
the other graves contained the bones of Norsemen 
(Vikings) who settled on the west coast of Green- 
land, just north of the southern end, early in the 
eleventh century. Amongst these bones Prof. 
Hansen discovered a lower human jaw and a large 
part of a human skull manifesting characters more 
primitive and more massive than even those of the 
Rhodesian fossil skull. These peculiar bones were 
not fossilised ; they were in the same condition as 
those of the twelfth century Norsemen. I 

There is a possibility, seeing how prehistoric the 
Eskimo are in feature and ways of living, that some 
belated representative of fossil man— -okapi-like — 
might have survived in Greenland until Norse 
times and his remains might have thus come to be 
buried in an early Christian cemetery. Having 
seen only imperfect accounts of what had been 
found, I wrote to Prof. Hansen, who, although he 
has not published the results of his investigation, 
has with great liberality sent me drawings and 
photographs and a full description of the remark- 
able specimens which have come to Copenhagen. 
That the bones represent an extraordinary and 
undescribed type of man there cannot be a doubt. 
The lower jaw is more massive than has ever been 
found in a human face — yet it is regularly formed 
and of enormous strength. That part of the base 
of the skull to which the neck is attached has 
expanded into great plate-like buttresses of bone. 

* Abridged from six lectures given in the Eoyal (-‘ollege of Surgeons 
of England on May 5, 7, 9, 12, 14, U5, 1930. 


The hinder (occipital) part of the skull is sharply 
bent as in the Java skull, the newly discovered 
Peking skull, and in the Rhodesian skull. The 
temporal muscles of mastication have expanded 
upwards on to the top of the head until they almost 
meet — as in the female gorilla. Although the fore- 
head has been partly lost, it is clear that it was low 
and receding, and that the skull must have been of 
enormous length (235 mm.) — nearly an inch longer 
than the longest fossil human skull known to us. 

. But, like early fossil skulls, it was very low in tlie 
roof — the vault rising not more than 108 mm. above 
the ear passages. The face was two inches longer 
than the face of the average Norseman. The walls 
of the skull were not unduly thickened, but certain 
appearances in the finer structure of the bone 
suggest that growth was not quite normal. 

To this old but undescribed and hitherto un- 
recognised type of humanity, Prof. Hansen has 
given the name Homo gardar ends. The problem 
anatomists have to solve is : How did Homo 
gardarensis come to be buried in an early Christian 
Norse graveyard in Greenland ? Prof. Hansen 
will have nothing to do with the okapi ’ theory — 
he refuses to suppose that a prehistoric tyjje of 
humanity could have survived in Greenland ; there 
is no trace of Eskimo in Gardarene man. The 
explanation he offers is this. Certain of the Norse 
graves contained bones of big-headed, very muscular 
men. He thinks that in an isolated Norse colony, 
where families of exceptional strength of body had 
been segregated, there had been a degree of in- 
breeding which called forth in some child the latent 
inheritance of antiquity, that Homo gardarensis 
may therefore be looked upon as an atavism— the 
reproduction of a type of man long since extinct. 

In the Museum of the Royal College of Surgeons 
there is a series of skulls which throws light on the 
nature of Homo gardarensis. Twenty years ago I 
became interested in that peculiar disorder of 
growth known as acromegaly— a disorder due to a 
derangement in the organs of internal secretion, the 
pituitary gland being the one chiefiy at fault. The 
skulls of men who suffer from acromegaly, assume— 
in a bizarre form— all the characteristics of the 
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skulls of ancient fossil Biaii— particularly Nean- 
derthal and Rhodesian characters. Giants, how- 
ever, particnlarl}? in the first stage of this dis- 
order, assume such cranial characters in a much 
more regular way~--ail parts of the jaws, face, and 
skull proceeding to a harmonious excess of growth. 
(Jertaiiily the specimens described by Prof. Hansen 
exceed in size and regularity the giant specimens in 
the Royal College of Surgeons, but they are mani- 
festations of excessive growth of the same kind. 
Home garflarensis must have been the subject of a 
disorder of growth-— the kind of disorder which 
causes giantism in man, but whereas in most giants 
grov'th soon becomes irregular, in Homo gardarensis 
it remained regular. 

When we have classified this strange descendant 
of a Viking with giants we have not explained 
all. The growth mechanism which is in each 
of us is a heritage from fossil man. It is there- 
fore quite possible, as Prof. Hansen maintains, 
that Homo gardarensis, although not found in a 
fossil state, may reproduce a stage of man’s evolu- 
tion which may yet be actually discovered in a 
fossil state. The Gardarene skull in some points 
resembles that of giant O’Brien in the Museum of 
tlie Royal College of Surgeons, in others the skull of 
the Bristol giant — Patrick Cotter, described by 
Prof. E. Eawcett in the Journal of the Bayal Anihro- 
‘jKjlogkal Institute, VoL N.S. 12, p. 196 ; 1909). 

COLOXISATIOX 03^’ EuBOFE BY NeaXTHROPIC MaN. 

The pioneers who took possession of Europe on 
behalf of the v'hite (Caucasian) race of mankind 
began to arrive at a certain phase of the last period 
of glaciation. There is still a wide difference of 
opinion amongst exj>erts as to the number of times 
northern and central EuroiDe became entombed 
beneath an ice-sheet during the Pleistocene period, 
but nearly all are agreed that the last ice age Was 
divisible into three phases. There was an opening 
phase marked by great falls of snow and a south- 
ward s|)read of the ice-sheet ,* there was a middle 
phase, very cold but comparatively dry when 
central Europe took on the aspect of the steppes of 
Russia ; then came the third or final phase, one of 
great snowfall and severe cold . This triple division 
of the last ice period, so important to the student of 
fossil man, seems to find an explanation in a theory 
recently formulated by Dr. G. C. Simpson,^ who 
points out that as the maximum phase of eold is 
reached snow does not continue to fall more, but 
less abundantly, for two reasons. The atmosphere 
at the equator and poles, becoming colder, can take 
up and carry a much smaller burden of moisture ; 


the air currents which carry moisture from equator 
to poles fail because the difference in teini^erature 
betw^een equator and poles becomes less. The 
optimum conditions for snowfall and glaciation 
occur at the opening and closing phases of an ice 
age. It w^as at or near the beginning of the middle 
or cold and dry phase of the last ice age that the 
white race of mankind began to take possession of 
Europe. 

Our evidence is now sufficiently extensive to 
assure us that until the coming of the wdiite pioneers 
— the Cromagnons and Pfedmostians — Europe had 
been inhabited by, and in the sole possession of, 
men totally unlike any race now living — ^men of the 
Neanderthal type. The increasing severity of 
climatic conditions in the opening phase of the ice 
age may have pushed Neanderthal man tow^ards 
extinction, but the climatic change cannot be held 
accountable for his complete disappearance, for 
many lived in Spain, southern Prance, and Italy 
beyond the range of arctic conditions. When we 
look at the forerunners of our kind, the disappear- 
ance of Neanderthal man can be understood. 

Until recently our knowledge of the early colonists 
of Europe was founded on discoveries made in the 
caves of central and southern Prance. That was 
because French archseologists had moved ahead of 
their brethren in other countries. It was thus we 
came to know of the tall, big-headed, strong Cro- 
magnon people ; they were cavemen. Even in 
Prance, however, people at this early period camped 
in the open ; at Solutr6 a great field station has 
been explored ; the fossil remains of the people 
have been discovered there, and their hunting mode 
of life determined. Recently Moravia — now a 
province of Czechoslovakia — ^has begun to rival 
Prance in the contributions she is making to our 
knowledge of the early white or Caucasian settlers. 
In the middle — or cold and dry — phase of the ice age, 
large parts of Moravia became gradually covered 
over by drifts of loess — a fine earth. The loess 
drifted over the open camps of the mammoth 
hunters, burying their hearths, refuse-heaps, 
utensils, weapons, ornaments, and works of art 
where they are now preserved deeply buried under 
many feet of loess. Dr. D. K. Absolon, curator of 
the Government Museum at Briinn (Brno), has 
recently explored by trial shafts such an ancient 
camp near Wisternitz (Vestonice), and finds that it 
extends over hundreds of acres. Briinn itself is 
built over several such stations ; the grave of an 
old mammoth hunter was found deep beneath one 
of its main streets. Two years ago, when the 
foundations of a house were being dug in the suburb, 
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the grave of a woman of the same early period was 

opened. 

Tlie most famous, however, of the open stations 
ill Moravia lies at Predmost on the eastern side of 
the province. Although this station has been 
known for fifty years, its extent is only now being 
revealed along the sides of trenches cut in the loess 
by a brickmaking company. It was in the loess at 
Predmost that the late Prof. Maska discovered the 
tomb of the mammoth hunters, in which lay the 
remains of twenty individuals — men, women, and 
children — the earliest family or common tomb 
known. Although this discovery was made more 
than thirty years ago, it is only now that anthropo- 
logists have had an opportunity of determining the 
racial characters of the people buried in the tomb. 
For this opportunity they are indebted to Dr. 
Absolon, who has distributed exact casts, not only 
of the skulls of the mammoth hunters but also 
' brain-casts ’ taken from the interior of the skulls. 
The brains of the mammoth hunters, even when 
measured on our modern standard for Europeans, 
were large and richly convoluted. These Pfed- 
mostians were not tall like the Cromagnons of 
southern France, but short and stout, and like the 
Cromagnons they were big-headed, strong- jawed, 
and of muscular build. The physical differences 
which distinguish the Pfedmostians from the 
Cromagnons are of a local nature — such as dis- 
tinguish the tall Gallowegian Scots from the shorter 
people of Kent. 

Anthropologists have been strangely chary in 
applying a racial label to those early invaders of 
Europe — ^the Cromagnons and Pfedmostians. When 
we look round the world — ancient as well as modern 
—for their nearest of kin, it is not in Africa, Austraha, 
or in further Asia that we find them. In all their 
characters they are Europeans or proto-Europeans. 
They differ from modern Europeans chiefly in size 
of jaw and the robust development of face, and of 
thigh bone. Dr. Absolon believes the Pfedmostians 
must have come from Asia ; their culture appears 
to have been derived from there. It is likely we 
shall also trace the Cromagnons to Asia, but there 
are many who believe that the weight of evidence 
favours FTorth Africa as their homeland. The 
Cromagnon people became modified in Europe, but 
their cradle of evolution lies elsewhere. Since the 
time these settlers brought the Aurignacian culture 
to Europe there have been many invasions, but it is 
quite possible that Cromagnon and Pf edmost blood 
may flow in the veins of men and women still alive 
in Europe. 

When we follow, by means of dated burials, the 


history of Europeans through the, third phase of the 
last ice age — we find food for reflection. In the 
rigours of the last phase tallness disappeared ; but the 
people remained muscular and big-headed. They 
lived under such conditions as the modern Eskimo 
live, and their jaws and certain other parts of the 
skull took on an Eskimo strength of development. 
Under this mask, however, in nose, forehead, chin, 
and face can be seen the essential marks of the 
Caucasian. Later still, when modern climatic con- 
ditions were dawning, which on the reliable data 
provided by Swedish geologists, we may suppose to 
have happened 10,000 or 12,000 years ago, the 
physique of Europeans became more reduced. 
There were, so far as we know, no tall people in 
Europe then; big heads and strong jaws had 
become uncommon. The people became small in 
body with slender bones, but whether these Euro- 
peans, wFich saw the dawn of our present climatic 
conditions, were the degenerate descendants of the 
great pioneers — which seems to me not unlikely — or 
were new invaders, we cannot yet say. It is just 
when glacial conditions were giving way to more 
temperate times that our knowledge of our Euro- 
pean ancestors becomes most deficient. 

The Akcient Inhabitants of, Palestine. 

An account may now be given of the men and 
women whose fossil remains have been discovered in 
cave-deposits of Palestine. In 1925 the British 
School of Archseology opened a new chapter in our 
knowledge of the ancient inhabitants of the East. 
In that year Mr. Turville Petre, wFile excavating a 
cave on the western shores of Lake Galilee, on behalf 
of the School, discovered a deep and intact stratum 
containing objects of that very ancient stone culture 
— ^the Mousterian— which in Europe is always 
associated with Neanderthal man. Mr. Turville 
Petre found in this stratum part of a human skull 
which was Neanderthal in t^rpe, thus proving that 
Palestine, at a remote period, had been inhabited by 
men of the Neanderthal type, and that, as in Europe, 
their culture was Mousterian. In a neighbouring 
Galilean cave he found stone cultures which corre- 
spond to those which succeed the Mousterian in 
Europe, but as no human remains were present it 
was impossible for him to determine whether in 
Palestine as in Europe there had been a sudden 
replacement of Neanderthalians by men of the 
modern (neanthropic) type. 

Three years later (1928) this blank in our know- 
ledge was made good by Miss Dorothy Garrod. On 
behalf of the British School of Archaeology she 
began the exploration of a cave situated at Shukbah 
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(jii the western slopes of the Jndsean liills, about 
niklway ])etween Joppa and Jerusalem. In the 
^lee]x^st part of tine care slie found— as Mr. TurviUe 
Ik-tre had done in the Galilean cave— a Moiisterian 
stratunij and fortuiiat(dy this stratum eontained 
heavily fossilised fragments of human bones. 
These were submitted to me, and I was able to 
ca)nfirm their identification as parts of Neanderthal 
man. The overlyiiig strata contained a stone 
culture known as up)per or late Capsian, a culture 
whicli corresponds with the later Aurignacian of 
Europe, In th(i Capsian deposits were remains 
w Inch rejxesented about two score of people of the 
mo^lern or iieanthropic type— men, women, and 
children. Tlnrs was proved tliat in Palestine as in 
Europe there was, in later Pleistocene times, a 
replacement of both race and culture. 

In the S]>ring of 1,929 it became necessary to 
ex])lore a large cave in the western flank of Mount 
Carmel, as it was then proposed to open a quarry at 
its site. The Director of Antiquities for the Govern- 
ment of Paiestiiie made preliminary excavations 
and w"as rewarded by rich archseological discoveries. 
He requested the British School of Archseology to 
undertake the exploration of the Carmelite cave — 
one of very great size. Miss Gairod, although she 
had not completed the exploration of Shukbah, took 
charge on* behalf of the School, and pitched her 
camp on the plain of Sliaron just under the western 
flank of Mount Carmel. In her hands the cave is 
proving to be a vast archamlogical treasure-house. 
Pateolitliic implements occur in thousands ; there 
are carvings and other works of primitive art. 
There is a succession of w^eil-marked strata indicat- 
ing that the cave was inhabited by man at various 
periods of the Pleistocene period. The deepest 
stratum is Moiisterian ; that as yet remains un- 
explored. Over it came strata containing a succes- 
sion of Aurignacian cultures (middle Aurignacian 
and later). Then follow' deposits containing 
cultures which mark the end of the Palaeolithic 
period. Nowhere in the strata was there any 
trace of pottery, or any suggestion of agriculture. 
The inhabitants lived on the natural produce 
of valley, plain, and shore — which is but three 
miles distant. 

Ill this Carmelite cave almost every stratum 
Contained human fossil bones — sometimes mere 
fragments, at other times almost complete skele- 
tons. A full report on the human remains cannot 
be prepared for the School of Archasology until 
Miss Garrod has completed her labours at Mount 
Carmel and Shukbah. A preliminary examina- 
tion, how^ever, makes quite clear that these 


Aurignacian- inhabitants of Palestine were neither 
Jews nor Arabs. They -were a sinali-sized .people, 
with short faces, long lieads, , very different from 
the tall, strong Croiiiag,non people of France— their 
contemporaries. Their, faces were short and their 
■ noses 'were low-bridged and flat, wdth a -distinct, 
suggestion of African origin in them. Indeed their 
derivation from North Africa — or an affinity with 
the people wdio occupied Algiers and Tunis in 
Capsian times — ^niust be considered. French archaeo- 
logists have observed that the ancient Capsian 
people of North Africa had the custom of extracting 
one or both of the upper central incisor teeth in 
youth. The cave people of Palestine had the same 
practice — one which is continued to-day by many 
negro tribes of Africa. Yet the early Palestinians 
were in no sense negroes ; the proportions of their 
limbs are European, not negroid. Nor in shape 
of skull are they negroid — only in the conformation 
of nose and face. Nor does there seem to have 
been with the succession of cultures any decided 
change in race ; the same small people appear to 
persist throughout the later cave periods. 

In the competition to uncover the beginnings of 
modern civilisation, Palestine has been outstripped 
by surrounding countries— Egypt, Mesopotamia, 
and Crete. But where their records leave off those 
of Palestine begin and carry human history into a 
very remote past. In Biblical times Palestine was 
the pawn of her mighty neighbours. Miss Garrod ’s 
researclies reveal her, even in Pleistocene times, as 
the scene of contending northern and southern 
forms of culture. 

The Puehistorio BxIces of Africa. 

At the present time there are being exhibited in 
the Museum, of the Royal College of Surgeons, 
Lincoln’s Inn Fields, the fossilised remains of 
thi‘ee ancient types of Africans. One of these is 
the complete skeleton of a man found in the 
deepest stratum of a cave in the Rift Valley, 
Kenya Colony, by the East African Arch£3eological 
Expedition, under the leadership of Mr. L. S. B. 
Leakey. Not only are the stone iinjiiements 
shaped by this ancient Kenyan race similar to 
those wrought by the earliest (Jromag,non people 
of Europe, but there are certain points of resem- 
blance to be seen in the fossil skeleton from the Rift 
Valley and the tall Cromagnon people of prehistoric 
France. The second specimen on exhibition is an 
intact skull, in a perfectly fossilised state, -which 
represents a remarkable stage in the evolution of 
the Bushmen of South Africa. For the opportunity 
of exhibiting this skull in England for the benefit 
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■ One- of the chief results wliicli have issued from. 
Mr. Leakey’s researches in, Kenya Colony is to^give- 


of stiideiits of ancient man the College of Surgeons 
is indebted to its discoverer, Mr. B. Peers of South 
xMrica. In everyday life Mr. Peers is a railway 
porter, but in his leisure time he is a highly skilled 
cave-explorer. Recently, assisted by his son, j\Ir. 
Peers completed the excavation of a vast cave near 
Fish Hoek, fifteen miles south of Cape Town ; at 
a depth of ten feet in an undisturbed stratum con- 
taining a Palaeolithic culture, known to South 
African archaeologists as ' Still Bay ’, the fossilised 
skeleton of Fish Hoek man was found. The third 
exhibit, also a fossil skull, was sent home on loan 
by its discoverer — Prof. M. R. Brennan of the Uni- 
versity of Cape Town. It represents an ' Austra- 
loid ’ type of man which appeared early in South 
Africa.^ 

Archaeologists are now searching all parts of the 
world to ascertain the country which gave early 
Europe her Cromagnon pioneers and the stone 
culture they brought with them— the Aurignacian. 
The discoveries made by the East African expedi- 
tion under Mr. Leakey had an important bearing 
on this search. The culture of the ancient Kenyans 
— men of the Elmenteita type — had so many 
points of correspondence with that of the Cromag- 
non people of France that one must presume ex- 
tensive borrowings or a derivation from a common 
source. In Cromagnon times the Sahara was 
not a desert, and Mr. Leakey favours the idea that 
North Africa may have been the homeland we are 
in search of. There is a certain resemblance be- 
tw^een the Cromagnon and ancient Kenyan types. 
Both were tall, with long heads and big brains. 
But in the fossil type of Kenya we recognise dis- 
tinctly African traits in the proportions of limbs 
and in the structural details of face and head. 

The ancient Kenyans w^ere certainly not negroes, 
but in my opinion represent an early Hamitic 
type.* If we suj^pose these people to have come 
from northern Africa, then we must also pre- 
sume that there has been, since their arrival in 
Kenya, an enormous expansion of Negro peoples, 
for all the lands between Kenya and Khartoum are 
occupied by Negro tribes. On the other hand, if 
w^e follow the trail of Hamitic man as seen in the 
modern races of Africa, we are guided towards the 
Straits of Bab-el-Mandeb and Arabia. In Aurig- 
nacian times, Arabia and the deserts of south-west 
Asia were fertile, and it is to these parts of Asia 
that I looked for the discovery of a source from 
which both Europe and Africa derived a community 
of culture and of physical traits. 

* Mr. Leakey dissents from the opinion expressed here. He regards 
Elmenteita man as racially akin to the Combe Capelle and Grimaldi 
people of Europe. 


arehseologists a ti.me scale .for measuriiig th,e pre- 
historic events of Africa. His evidence favours 
the belief — .if it does not prove it — that the Ehiien,- 
teitaiis of Kenya w^ere the contemporaries of, the 
earliest Cromagnons of France. His time scale 
has given us a clue to the date of other foss.il human 
remains which have been discovered in Africa. In 
1913 a skeleton w’'as found by Dr. Reck at Oido'way, 
in w^hat is now" Tanganyika Territory, embedded in 
a pleistocene deposit. There can be no doubt that 
the Oidoway man is of the same type as Mr. 
Leakey’s ancient Kenyans and belongs to the same 
period of time. Last year the fossil skeleton of a 
man, described by Br. R. Broom,® w"as discovered 
wdthin a Pleistocene deposit in the northern 
Transvaal. It is probable that the Australoid type 
now^ exhibited and described by Prof. Brennan 
may prove to be an offshoot of the same stock. 
The Bantu peojples of Africa have spread into 
South Africa in comparatively recent centuries ; 
there seems to have been a similar migration of a 
proto-Hamitic people in Pleistocene times. 

Our search into the jirehistory of man is bringing 
to light strange and unexpected things. One of 
these is the great development of body and brain 
in the early Palaeolithic hunters — the ancestors of 
the men who brought in the last stone age and the 
beginnings of our modern civilisation. At first 
sight one is apt to ascribe our modern falling away 
in size of jaw" and brain to the effects of city 
civilisation. That this is not the whole cause is 
proved by Mr. Peers ’s discovery of the ancestor of 
the Bushmen of South Africa. Modern Bushmen 
still retain the wild, hunting mode of living. Yet 
their jaws and faces have undergone the same 
reduction as are seen when W"e compare the skulls 
of modern Europeans with those of the ancient 
Cromagnons. The ancestral Bushmen from the 
Fish Hoek cave had, like the Cromagnon people, 
an exceptionally large brain — ^fifteen per cent more 
than is usual in modern Bushmen. The proportion 
between the face and the brain- containing part of 
the head in the ancestral Bushman was that which 
is seen in modern children at the age of eight or ten 
years— w"here the face is small in proportion to the 
size of head. This is so in all dwarf races of man- 
kind— to which racial category Bushmen belong. 
Prof. Bremian, who has published a preliminary 
account of the Fish Hoek skull, applies to its ex- 
planation a law which is gaining assent from 
anthropologists ; namely, that the retention of 
infantile and youthful traits plays a part in the 
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evolution, of new liniiian races — ^|)artieiilaiiy of the' 
tl wart races of inankirKl . In their structural make- 
up Bushmen sliow a strange mixture of prehistoric 
and ultra-niodern traits. 

The Bu {nieicancb of PEKina Mak. . 

European anatomists are now in a position to 
a[>praisii the significance of the fossil remains of 
man discovered in cave-deposits at Chou Kou 
Tien, ?>7 miles to the south-west of Peking. Prof. 
Davidson P>laek had placed at their disposal full 
details of his discoveries, and an examination of 
the evidence submitted leaves no doubt that China 
lias made a contribution of the highest import- 
ance to our knowledge of the evolution of men. 
The discovery has a threefold interest : first be- 
cause of the part of the world in which it has been 
made. Of the prehistoric human types which 
inhabited the vast continent of Asia we knew^ 
nothing until now Secondly, the discovery is 
important because it gives us the evolutionary 
stage reached by the ancient Asiatics at a time 
vliich is critical in the evolution of humanity— 
the beginning of the Pleistocene period, the geo- 
logical period w^hich preceded the dawn of our 
modern world. Former finds had made us ac- 
(piainted with three beings who belong to this early 
[leriod — the Java man {PithecantJtmpus), Piltdowm 
man [Eoanllrropns), and Heidelberg man \Falmo- 
anthropiis). Now we have a fourth — Peking man 
(Sinanthropus) — ^from the distant part of another 
continent. The closest relationship of this new 
arrival lies with Java man, but it has also resem- 
blances to the pre-Neanderthal type of Europe 
represented by Heidelberg man. 

The third aspect of this new discovery is the 
scientific manner in which it has been carried out. 
The most up-to-date and exact methods have been 
ajipIiecL It has been made by a highly skilled 
band of men enrolled from various nationalities. 
The anatomist, Prof. Davidson Black, is a Canadian 
and a distinguished representative of the British 
school of anatomjr ; the geologist and discoverer 
of the site is Dr. J. G. Andersson, a Swede ; the 
archaeologist, Father Teilhard, is French ; the 
director of excavations, Mr. W. C. Pei, is a China- 
man— a member of the Geological Survey of China. 

A system of scientific co-operation has given full, 
precise, and reliable facts concerning the nature of 
Peking man and of the times in wFich he lived. 

When human remains are found in a natural 
deposit, disputes are apt to arise as to its geological 
age. It is therefore fortunate that Dr. Anderson 
had dated the geological deposits at Chou Kou { 


Tien T)€3f ore the first trace of man w^as found, and 
although at first he was inclined to regard them of 
late Pliocene age, yet a fuller study of the anijnal 
fossils, particularly the fact that the three -toed 
horse had disappeared and been replaced by the 
one-toed form, led him to assign the deposits— 
laid down in limestone caves and fissures at Chou 
Kou Tien — to an early part of the Pleistocene 
period — a conclusion confirmed by all later obser- 
vations. Thus we can safely regard Peking man- 
known to the scientific world as Sinanthropus 
2 Mkinensis—as, representing the evolutionary stage 
reached by the inhabitants of the eastern part of 
the Old World at the beginning of the Pleistocene 
period. In the cave strata which yielded the 
human remains no hearths were traced, no sign 
of fire seen, and no shaped stone or bone which 
could be regarded as a tool found. It would be 
unsafe to presume, on this negative evidence, that 
Sinanthropus was ignorant of fire and had not 
discovered the use of tools. 

The importance of an archaeological discovery 
can be estimated by the extent to which it causes 
a re-orientation of previous knowledge. Sinan- 
thropus can be fitted into the genealogical trees of 
man^s descent now in common use. He sprung 
from the main human stem near the branches which 
gave us Java man on one hand and Neander- 
thal man on the other. We have, however, to 
alter or reconsider our ideas concerning the rate 
at which the human brain has evolved, or alter 
our estimate of the duration of the Pleistocene 
period. In Java man the brain was just reaching 
' the threshold of a human standard. We regard 
950 c.c. as the low^est possible limit of brain size 
compatible with the simplest manifestations of 
human mental life ; the Java man was just reach- 
ing that size of brain, at the end of the Pliocene 
or beginning of the Pleistocene period. In later 
Pleistocene times we find large-brained human 
beings— both of the Neanderthal and of the modern 
types of man. 

If we regard the Pleistocene period as having a 
duration of only 250,000 years, we must presume 
that the evolution of the human brain has been 
unexpectedly rapid to convert the Java brain into 
that of later Pleistocene man. Seeing how com- 
plex and intricate an organ the human brain is, 
such a transformation has seemed impossible and 
hence Java man has come to be regarded not as an 
ancestral stage, but as end shoot — a survival of 
an earlier small-brained period. Now, bow-ever, 
comes the evidence from China. In brain size 
Peking man resembles Java man — only a little 
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larger — within the human minimum standard. 
As Prof.; Davidson Black points out, there is definite, 
evidence on the outside of the skull to make us 
certain that the brain had moved a stage in a more 
humanward direction than had that of the Java 
man. Even if w'e take the highest estimates for 
the Pleistocene period — a duration of 1| million 
years— the changes which would convert the brain 
of iSinanthropus into that of the La Chapeile man 
would have to be of unexpected rapidity. 

There is, however, another possibility. The men 
of Java and China may not have represented the 
highest stage reached in human brain development 
in early Pleistocene times ; elsewhere in the world 
there might have been a higher form of humanity. 
Peking man lived at the eastern end of the Old 
World ; his contemporary— Piltdown man — lived at 
the western end of it, Piltdown man, in spite of 
his ape-like canine teeth and his simian chin, makes 
an infinitely closer approach to the modern t 3 rpe 
of man than does Peking man. The latter has the 
flattened head which we knew of only in Java man ; 
he has the great bony beam across his forehead 
which we meet with in Neanderthal man, and many 
other traits which give him a claim, as Prof. 
Davidson Black has said, to be considered as a 
possible ancestor of the Neanderthal races. The 
chin of a fossil child (Sinanthropus) shows a stage 
in the transformation of a simian into a human 
chin. The Peking teeth have revealed a mixture 
of characters— some very ancient and others almost 
ultra-modern. On the other hand, Piltdown man 
has none of the Neanderthalian or Javanese traits ; 
the conformation of his skull bones and of his head 
herald features of modern man. All along I have 
maintained that Piltdown man was not small- 
brained, nor is the organisation of his brain of a 
lowly type. Even the lowest estimates of his brain 
capacity— 1200 c.c.— place him well within the 
modern category of brain size. On the evidence 
as it stands, England may justly claim to have been 
leading the world in early Pleistocene times. Pilt-> 
down man fashioned and used elab orate tools . The 
evidence collected by Mr. Beid Moir in the Pliocene 
deposits of East Anglia also favour England’s 
claim to priority in the evolution of higher humanity. 

Pbeglacial Europeans. 

An account has already been given of the type 
of man who inhabited Europe before the onset of 
the last glacial age. The fossil remains of one 
being of this distant period was discovered last 
year almost at the gates of Borne. The Aniene, 
a stream which joins the Tiber just before that 


river enters modern Borne, filled its valley in 
’ Pleistocene times with de;posits, whie,h are made 
up of sands, clays,, and also calcareous ingredients. 
In these deposits are entombed the fossil bones of 
elephant, rhinoceros, hippopotamus, and horse— of 
kinds which, lived in Italy i.n tlie temperate tim.e.s 
which preceded the last great period of glaciation. 
In the Aniene deposits are found ancienfc types of 
stone implements. Six Mousterian stations have 
been mapped out within 10 miles of Borne, and 
although it was suspected they were the work of 
Neanderthal man, not a bone of that fossil type 
had been found in Italy until May 1929. In that 
month a labourer digging in a gravel pit in the 
lower valley of the Aniene, and working at a stratum 
which lies 20 feet below the present surface level, 
uncovered a calcareous mass in which was embedded 
a human skull. 

Prof. Sergio Sergi, director of the Anthropo- 
logical Institute of the University of Borne, has 
published a preliminary account of the skull and 
finds that it is altogether different from that of 
modern man and is of the Neanderthal type.^ From 
the photographs of the skull — still partly embedded 
in its hard matrix — one can see that it is almost a 
duplicate of the Gibraltar skull discovered in 1848. 
Like the Gibraltar skull, the specimen now dis- 
covered in suburban Borne — the Aniene skull— is 
that of a woman ; both are alike in being small- 
brained — ^less than 1200 c.c. — the smallest headed of 
all known fossil skulls of the Neanderthal type. 
Both have the same long gorilline faces, capacious 
noses, and strong bony torus above the eye- 
sockets. 

The Aniene skull is of the same age as the 
stratum in which it was entombed, and the geo- 
logical evidence definitely assigns the deposition 
of the stratum to the long temperate period which 
preceded the last glaciation. Thus Italian an- 
thropologists have proved that in their country, as 
in France, the Mousterian culture represents the 
handiwork of Neanderthal man, and that before 
the last ice age the valley of the Tiber, the site of 
Borne — and in all likelihood the whole of Italy — 
was inhabited by human beings of the Neanderthal 
species. The earliest arrivals in Italy of Nean- 
thropic or modern type of man have not yet been 
found. 

More instructive still are the German discoveries 
made in the valley of the Ilm, just above Weimar — 
the home of Goethe. The ancient valley of the Ilm, 
had become filled by deposits, but in a manner quite 
different from that which produced the Aniene 
formations. The ancient valley of the Ilm had 
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steep eliil-iike sides and a Hat meadow- covered 
floor* 'From tlio sides of tlie valley issued, springs 
charged with calcareous salts V'hieh were? slowly 
deposited as the issuing streams flowed across the 
flat lands. Tiius were slow!}' laid do-wn a series of 
strata which gradually tilled the valley — in some 
places to a depth of 00 feet. Hie scries of strata 
finish off in the glacial period ; tlu‘y began to form 
early in the previous interglacial periofl. 

Tln^se Heistocenc deposits~~or rocks — are now 
worked for building and other purposes ; several 
quarries have ]}eeii ox^ened in the vicinity of Weimar 
—at Taubach and at Ehritigsdorf. Tlie dee^ier 
strata, laid dovii in the temperate period, Jiave 
yielded many fossil bones of extinct animals, 
traces Inearths and stone imjAcments of a crude 
•pre-?\Ioust(‘rian kind, of workmansin'p. So eaily 
as ISOo two teetli were found— at first attributed 
to an extinct antliropoid aj>e — but now known to 
be human. In 1014 a lower human jaw was found 
in the deex)est fossil iferous stratum, and tlien in 
1910 that of a eliiid. Later, in the autumn of 
1925— just before the International Association of 
]^aia*ontologists visited the jilt at Ehringsdorf-- a 
block of rock was blastc»d from the fossilifcrous 
*stratum— at a depth in the quarry of 54 feet — on 
which was exposed part of a human skull. The 
work of disentanglmg the skull and its reconstruc- 
tion xwoved laborious, so that it was not until late 
in ]!)28 that a descriptioii of it ivas published— by 
Prof. F. Weidenreich of the University of Heidel- 
berg.^ TJie skull represents a'preglaciai inhabitant 
of Germany.. The skull — that of a young person— 

■ is .most capacious, an.d' although possessing the hall- 
nia.rks of the Neanderthal species, yet differs in 
savera.! i,.mportant respects from the later repre- 
sentatives of t..hat extinct race. The front part of 
. the skull was not low, but had a high vault. The' 

, , Ehriiigsdorf ' j.aws, too, show, certain primitive 
features. Most .remarkable' of all is the clear evi- 
dence tliat severe' ■wounds had bee.n inflicted on the 
forehead of the .E.Iiringsdo'rf person while the skull 
was still ill a fresh condition. The oldest known 
Neanderthal skull has the marks of Cai.n on it .1 
.Prof, Weidenreich suspects the ancient ' Ehringsdorf 
people of carmibalis.in. 

' : The discoveries made in tlie valleys of the Aniene 
and Ilm give us a glimpse of the people wlio lived 
in .Europe during the last interglacial period ; they 
were of the Neanderthal type. Wiien this type 
first appeared in Eurojie is an open problem ; 
Heidelberg man, who must be attriliuted to a 
more remote period, foreshadows the features of 
Neanderthal man. While these discoveries have 
extended our knowledge of the earlier phases of 
Neanderthal man, others, jiarticularly that made 
by Miss Dorothy Garrod at Gibraltar (1925-27), 
are equally welcome because they throw light on his 
terminal period. The boy whose fossil sFull Miss 
Garrod found in the deposits of a rock-shelter on 
the north front of Gibraltar, although only five 
years of age, was particuiaiiy large braiiicM ; if 
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he had' lived and his brain .had grown at the same 
rate as in a modern boy, it would have been larger 
than that of the most ca|)acious Neanderthal skull 
know,!!.. The Neanderthal race did not perish for 
lack of brains. ' 

One, ' ot,her important discovery of the fossil 
remains of man .has been made in recent years — one 
w'hicii eaiTi.es the distribution of the race as far east 
as the Crimea. At a Mousteriaii site, some fifty miles 
to the north-east' of Sebastopol, Dr, Bontch- 
Os.molooski, Conservator of the Russian Museum, 
Leningrad, ’uncovered a fossil skeleton of Neander- 
thal man. A full account of this discovery has 
not yet been published, but the remains have 
been examined by Prof. Boule of Paris— the 
leading .authority on such matters— and he has 
confirmed their Ne.anderthal nature. On ' the 
other hand, the -fossil skeleton unearthed at Pod- 
koiimak — north of the Caucasus and to the west 
of the Caspian — although claimed by its dis- 
coverer as being those of Neanderthal man, are 
certainly not so. The. jaws and teeth are 'marked: 
by all the traits of modern man.® 

The |)resent state of our knowledge regarding 
Neanderthal man is this ;. His remains have been' 
found from Weimar in the north to Malta in the 
south, from Jersey in the west to the Crimea and 
Palestine in the east. There were local breeds or 
races. In point of time, some of the remains go 
back to an early phase in the last interglacial 
period ; others are attributed to the first phase of 
the last glaciation. There is evidence that for a 
long part of the Pleistocene period all the in- 
habitants of Europe -were members of this peculiar 
Neanderthal race. Did they become transformed 
into modern man or did the race die completely 
out ? In his Huxley Lecture (1928) Dr. Ales 
Hrdlicka put forward the case for transforma- 
tion, and some of his arguments have still to be 
met. It seems to me more likely that Neanderthal 
man and modern man stand to each other .not 
as father and son but as cousins. No skull has 
ever been found which in my opinion can be 
regarded as transitional or as showing a mixture of 
characters due to hybridisation of Neanderthal 
man with modern man. No trace of Neanderthal 
man has been found in any dejiosit later than those 
which are marked by the Mousterian culture. 
The termination of the race, in my opinion, 
was clean-cut — such as we meet with* when one 
race rajiidly replaces another. Where the replac- 
ing races came from — the Cromagnons and the 
Pfedmostians — certainly remains an unsolved prob- 
lem, but such evidence as there is seems to trace 
the first arrivals of Neanthrox^ic man in Europe 
from Asia rather than from Africa. 

" XATUlilC, Bee. 28, 3929, p. 988. 

= An account of this skuil, given by Prof. Brennan, appears in tlie 
Jour. Hoy. Anthro-p. ImUt.^ voL 59, p, 417: 1929. 

“ Xattoe, Bfar. JO, 1929, p. 415. 

* “La seoperta di un cranio del tipo Xk^andcrtal i>resso Roma.'’ 
JUi'istu di Antropologia, vol. 28, p. 3 ; 1929. 

® JJor SchMelf'und von Wm7mr~Plhrm(j(s(lorf, Jena, 1928. 

« Russian Anthrop. Jour.,yo\. 12, p. 92; 'l922; ibid., vol. 16, p. 99- 
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oM style of polar exploring in naval vessels under 
officers ordered to carry out a plan devised by 
others. Since the Fram, the best polar work has 
been done by small parties of trained and well- 
eqiiipped men under a leader following out his own 
plans by his own methods. It is doubtful, as the 
Karluk and the Maud haveshown, whether Nansen's 
theory of the ice-drift on the Polar Sea is correct ; 
but it was the faith of the man that made him great, 
not the particular object of his belief. 

With the present century, Nansen began a series 
of oceanographical expeditions in the research 
steamers of the Norwegian Government and some- 
times in his own yacht, during which he attacked 
special problems of oceanic circulation. He took 
a leading part in the foundation of the International 
Council for the Study of the Sea in 1900 in co- 
operation with Sir John Murray. When the 
Council was established, Nansen stood out for 
having the central laboratory in Norway, and it 
was sometimes no easy matter to secure smooth 
working when his views differed sharply from those 
of other delegates. He was always so absolutely 
certain of the correctness of his own opinions that 
at times he did rather less than justice to his 
opponents, but even when argument only stiffened 
his opposition an appeal to his good nature often 
brought about a conciliatory compromise. 

There was in Nansen a singularly engaging 
naivete, an example of which impressed me so 
greatly that the spot in Camden Road where he 
said it remains photographed on my mind. '' You 
know," he said, '‘people say that 1 am very diffi- 
cult to get on with ; it’s quite a mistake ; only give 
me my own way and I’m the easiest fellow in the 
world to get on with." 

While keeping the Norwegian share to the front 
at the Council meetings Nansen was doing his 
utmost, in co-operation with Helland-Hansen and 
Hjort, to establish Norwegian supremacy in oceano- 
graphical research, and extremely important 
advances have been made by them in the construc- 
tion and use of apparatus and in the interpretation 
of the observations bearing on the circulation of 
the Norwegian Sea and the North Atlantic as a 
whole. 

The political aspirations of his grandfather were , 
rekindled in Nansen’s mind when the question 
of separate consular representation for Norway 
threatened the union with Sweden, and had per- 
sonal ambition been a leading motive in him his 
popularity was such that he could easily have made 
himself a dictator or a president. But he was 
ambitious only to secure a separate standing for 
his country, and the peaceful revolution which 
gave Norway a king of its own was largely Nansen’s 
work. He would not enter into contentious 
politics at home, but took a pride in being the first 
Norwegian Minister to the Court of St. James’s, 
a post he accepted from a sense of duty to his own 
people, and, despite his appreciation of the personal 
friendship of King Edward, he resigned with relief 
as soon as he felt that the new kingdom was fairly 
on its feet. He never cared for ceremony or 
formality of any kind, and he went back quietly 
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to his professorship of oceanography and to the 
Joy of research in the open sea. 

Nansen was attracted to the earliest history of 
the Arctic Seas and sought to link the Vinland of 
the Sagas with the Fortunate Isles of classic legend, 
finding satisfaction for the weird and wistful 
cravings of his mind in blurred legends which he 
strove, with only partial success, to elucidate in 
his historical work ‘‘In Northern Mists ". 

For a second time Nansen passed through the 
Kara Sea, and in a mission for the Russian Govern- 
ment travelled the length and breadth of Siberia 
in order to report on its resources. Then came 
the War, and the plight of Norway as a helpless 
neutral, vdth its shipping paralysed, brought him 
back to the service of his country as president of 
the Norwegian Union of Defence. In 1917 he went 
to America and secured by his personal influence 
an arrangement between Norway and the United 
States that saved his country from economic 
strangulation. When the War was over, he be- 
came one of Norway’s representatives on the 
League of Nations, and all his greatness of heart 
and mind w^as throwm into the herculean task of 
repatriating prisoners of "war, many of wbom w^ere 
lost in Russia, saving the remnants of Armenian 
communities from extermination, organising food 
supplies for the starving millions of eastern Europe, 
and using his unrivalled personal popularity as an 
instrument for fighting the worst evils arising from 
the War. The Nobel Peace Prize w^as never more 
worthily bestowed than wdien Nansen got it in 1923. 

In 1925 he was elected Lord Rector by the 
students of St. Andrews, and in the following year 
he gave them a rousing rectorial address, in which 
he showed them how the spirit of adventure had 
been the unifying principle of his own life, inspiring 
his early explorations, his mature researches and 
the philanthropic missions in which he wove out 
the last of his tremendous strength. He said : 

" It is our perpetual yearning to overcome diffi- 
culties and dangers, to see the hidden things, to 
penetrate into the regions outside our beaten track ; 
it is the call of the unknown, the longing for the 
Land of Beyond, the divine force deeply rooted in 
the soul of men which drove the first hunters out 
into new regions, the mainspring perhaps of our 
greatest actions — of winged human thought know^- 
ing no bounds to its freedom." 

The old love of adventure and the passion for 
research- rose in a last flame of enthusiasm when 
he planned an airship voyage across the north 
polar basin in the Chaf 'Zeppelin, and he had 
arranged to give a lecture on the subject to a joint 
meeting of the Royal Meteorological Society and 
the Aeronautical Society in March last ; but the 
fatal illness baulked his will. He died at his home 
in Lysaker in his sixty-ninth year on May 13, 1930. 
Had he been able to lecture in March he would have 
tried to convince the sceptical British men of 
science of the soundness of his plans as he had tried 
to convince the British admirals in 1893. As in 
that case he would probably have failed, but had 
he lived to return successful, the doubting meteoro- 
logists, like the doubting admirals before them, 
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would have been whole-hearted in acknowledging 
that lie was right. Nansen knew this well, and 
in one of his last letters to me he wrote: I think 
I have had some evidence and experience as to 
the ability of your people to aj)preciate the achieve- 
ments of foreigners as miich as those of your own 
people. In fact, I never felt that I w^as a foreigner 
in England or Scotland.’' Their sense of kinship 
with Nansen led his British friends to initiate the 
Fram Preservation Fund while he w^as still ahve, 
and now they can think of no worthier memorial 
to the man in his own land than the old ship secured 
for ever against the tooth of time, like the Victory 
at Ports mouth. Htjoh Robeet Miol. 


Dr. Frank R. Blaxabl, 

Dr. F. R, BiiAXALL, who died on May 24 after 
a brief illness, was bacteriologist to the Vaccine 
Department of the Ministry of Health, a post he 
had held for just over thirty years. He established 
the Government Lymph Institute at Hendon and 
w’-as responsible doling this period for the prepara- 
tion of the vaccine lymph issued by the Government, 
and the high reputation wdich this product de- 
servedly enjoys is largely due to his care and pains- 
taking w’-ork. 

Blaxall received his medical education at Uni- 
versity College and Hospital, and obtained his 
M.D. (Lond.) degree in 1890 with honours in 
medicine. After holding several resident hospital 
posts, he WRS appointed lecturer in bacteriology at 
Westminster Hospital Medical School and in 1896, 
in collaboration with Dr. Colcott Fox, pubHshed an 
important paper on ringw^orm in London. He 
now came under the influence of the late Sir Armand 
Ruffer and Prof. Allan Macfadyen at the British 
(now^ Lister) Institute of Preventive Medicine, and 
at its old headquarters in Great Bussell Street in- 
vestigated the bacteriology of rheumatoid arthritis, 
and with Macfadyen published a paper on the 
thermophilic bacteria — one of the early contribu- 
tions to this subject. In 1896 he commenced an 
investigation with Dr. Monckton Copeman on the 
inhibitory action of glycerin upon the adventitious 
micro-organisms present in calf lymph, and their 
results w'ere communicated to the Local Government 


Board and to the Royal Commission on Vaccina- 
tion then sitting, the outcome of this work being 
BlaxalFs appointment as bacteriologist to the 
Vaccine Establishment, then in Lamb’s Conduit 
Street. 

From thence onwards, Blaxall’s work w'as' 
mainly concentrated upon vaccine lymph, and 
he. published papers on the preparation of caH 
lymph and on the sterilising action of glycerin 
and of oil of cloves upon the adventitious micro- 
organisms of vaccine lymph, respecting which he 
became a recognised authority. He served as a 
member of the Smallpox and Vaccination Com- 
mission. of the Health Committee of the League of 
Nations and of the Departmental Committee on 
Vaccination. To lifelong friends and colleagues, 
BlaxaU’s loss is indeed a heavy one. 

R. T, Hewlett. . 


We regret to announce the following deaths : 

Sir Thomas Walker Arnold, C.I.E., professor of 
Arabic in the University of London, English editor 
of the ‘‘Encyclopaedia of Islam”, on June 9, aged 
sixty-six years. 

Prof. J. B. Bradbury, for the past thirty -six years 
Downing professor of medicine in the University of 
Cambridge, on June 4, aged eighty -nine years. 

The Right Rev. G. F. Browne, formerly Bishop of 
Stepney and of Bristol, sometime secretary of the 
Local Examination Syndicate at Cambridge and also 
(1887-92) Disney professor of archseology in the 
University, on June 1, aged ninety-six years. 

Major Sir Aston Cooper-Key, C.B., formerly chief 
inspector of explosives at the Home OjGfice, on May 
28, aged sixty-nine years. 

Dr. Kiyoo Nakamura, honorary member of the 
Royal Meteorological Society, who was director of the 
Central Meteorological Observatory of Japan from 
1895 imtil 1923, on Jan. 3, aged seventy-five years. 

Mr. E. A. Sperry, inventor of the Sperry gyro-com- 
pass and other gyroscopic appliances, on June 16, at 
sixty -nine years of age. 

Dr. G. N. Stewart, professor of physiology, Western 
Reserve University, Cleveland, Ohio, on May 28, at 
seventy years of age. 

Mr. A. F. R. Wollaston, fellow and tutor of King’s 
College, Cambridge, who served as medical officer and 
naturalist to the first Mount Everest expedition under 
Col. How^ard Bury, on June 3, aged fifty -five years. 


News and Vieiws. 


Sir Arthur Keith’s lectures on recent discoveries 
of fossil men, delivered at the Royal College of Sur- 
geons during the month of May, and published in an 
abridged form in this week’s Supplement, are likely 
to provide material for argument among anthro- 
pologists for some time to come. During the last 
decade, but especially in the last four or five years, 
there have been some remarkable accessions to our 
knowdedge of early types of man. Palestine, Gibraltar, 
South Africa, East Africa, and most recently China, 
each in turn has yielded to the spade new types or 
new variants of known types. Each of these dis- 
coveries, it is safe to assume, helps us a stage on the 
way to final truth ; but for the moment, it must be 
admitted, they add to the complexity of the problem 
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which the anthropologist seeks to solve. Sir Arthur 
Keith’s lectures, in a comprehensive survey of the 
new material, aimed at showing how- it could be 
adapted in building up a scheme of the origin, de- 
velopment, and distribution of early man. One of 
the most interesting of recent discoveries with which 
he dealt — ^probably quite new to most of his audience 
—was that of the remarkable skull from Gardar in 
south-west Greenland, for the description of which he 
was indebted to Dr. Hansen of Copenhagen. This 
skull is not, indeed, one of high antiquity, for it was 
found in association with the remains of Norsemen 
in a twelfth-century graveyard ; but whether it be 
regarded as atavistic, as Dr. Hansen holds, or patlioi 
logical as Sir Arthur Keith is inclined to think, its 
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remarkable character, which wouid place it in a class 
with the more primitive types of fossil men, invests 
it with the utmost significance morphologically 
irrespective of its date. It is possible, as, Sir Arthur 
said, that it reproduces a stage of man’s evolution 
which may yet be discovered in a fossil state. It is, 
perhaps, not inapposite to point out that the I^^eander- 
thal skull itself was once considered to be pathological. 

So many points of interest were raised by Sir 
x4rthur Keith’s lectures that it is difficult to single out 
any which call for special mention. Not unnaturally 
his audience was anxious to hear his views on Peking 
man, now that more detailed information has been so 
generously laid before English anthropologists by 
their colleagues in China. While his conclusions agree 
with those already expressed by Dr. Davidson Black 
and Prof. Elliot Smith as to the relation of Peking man 
with Pithecanthropus erectus^ as he points out, the 
low estimate of the cranial capacity raises a serious 
problem as to the rate of growth in the size of the 
brain in the upward scale of hmnan evolution, if, that 
is, the dating of Early Pleistocene is correct, as there 
is every reason to believe. The tribute paid to the 
scientific accuracy with which the investigations 
attendant on the discovery have been carried out 
were no more than is deserved. If we owe it to the 
workers in China enumerated bj?" Sir Arthur Keith 
that we now Imow what manner of being was early 
man in eastern Asia, an equal debt is due to Mr. 
Leakey for his work in East Africa which has given us 
Ehnenteita man and to Miss Garrod who at Shukbah 
and Mount Carmel in Palestine has not only brought 
to light the most complete sequence of palaeolithic 
cultures yet to be found in that area, but has also 
revealed to us the skeletal remains of the hitherto 
unknown people who followed upon the Neanderthal 
race discovered by Mr. Turville Petre in 1925. The 
interesting inferences which Sir Arthur Keith drew 
from these and other discoveries upon which he 
touched may be left to speak for themselves. It may 
be noted, however, how individual discoveries of 
recognised importance have gained in significance as 
they have here been brought into relation one with 
another, Europe, once almost the only field for the 
investigator, no longer bounds the horizon, and the 
farthest corners of the earth now yield their share 
towards solving the problem of man’s origin, growth, 
and distribution. 

On June 26 occius the bicentenary of the birth of 
the French astronomer Charles Messier, who was bom 
in 1730 at Badonviller, in the Department of Meurthe 
et Moselle. Like Lalande, he was attracted to 
astronomy by the eclipse of the sun of 1748, and at the 
age of twenty he went to Paris, where Delisle obtained 
a position for him connected with the marine. He was 
the first in France to observe the eagerly expected 
comet of Halley, which he saw on Jan. 21, 1759, and 
from that time onwards he spent most of his life 
searching the heavens for comets and nebula. Louis 
XV. called him the ‘ comet ferret and after the death 
of Lacaille, Messier was regarded as the foremost 
practical astronomer in France. He was elected a 
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foreign member of the B-oyal Society in 1764, and 
obtained a seat in the Paris Academy of Sciences in 
1770.- He was also a member ■ of , the Academies of 
Berlin and St. Petersburg. He published a small 
catalogue of nebulae in 1771 and another containing 
103 entries in 1781, but his work in this direction was 
soon surpassed by that of Hersciiel. 

Like his contemporaries Messier lost his pension at 
the Revolution, and it was only with the assistance 
of Lalande he was able to continue his observations 
at Climy. His discovery of a comet in the con* 
stellation Serpentarius was made in September 1793 in 
the midst of the Reign of Terror, and it was the orbit 
of this comet the unfortunate Bochart de Saron calcu- 
lated a few days before his death. After the Revolu- 
tion Messier was given a seat in the Institute, and 
became a member of the Bureau des Longitudes. In 
his eighty-sixth year he was attacked by paralysis, 
and he died in Paris on April 11, 1817, having been 
blind for some time. 

Standabdisation, however undesirable in some 
spheres of human activity, has manifest advantages 
when applied to industrial processes and products. 
A conference which was recently held to examine the 
requirements of the chemical industries in respect of 
the formation of a British chemical standardising 
body, which would do for chemistry what the British 
Engineering Standards Association is doing for 
engineering, fomid itself unanimous in the opinion 
that such a body should be constituted. It cannot 
be denied that standardisation plays a very important 
part in securing industrial efficiency and economy, 
and is, in fact, an essential feature in the rationalisa- 
tion of industry. Even standardisation may be 
standardised, and the view is crystallising that there 
should be a single organisation embracing ail forms. 
In the British Engineering Standards Association 
there are twelve sections representing different in- 
dustries, each section enjoying entire autonomy under 
a central Council within the terms of the charter. It 
has been proposed that the chemical industries should 
make use of the organisation which already exists, and 
steps have been taken to change its title to ‘ The 
British Standards Association so that it may be in 
a position to embrace all forms of standardisation. 
The conference of representatives of organisations 
connected with chemistry, and of industries utilising 
chemistry, shares the view that a single organisation 
is desirable, and has agreed to the appointment of a 
committee to explore the situation as regards chemical 
standardisation in collaboration with the British 
Engineering Standards Association. 

The first complete technical account of the notable 
German Atlantic liner Bremen was published on May 
24 ill a special issue of the Zeitschrift des Vereines 
Deutscher Ingenieure, and from this the Engineer is 
publishing an accomit of her propelling machinery. 
The first part appeared in the issue for May 30. The 
Bremen has twenty water -tube boilers, eleven of which 
are double-ended, delivering steam at 327 lb. pressure, 
absolute, superheated to 350° C. The boilers are oil- 
fired and at sea, for the main and auxiliary machinery, 
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about 500 tons of steam per hour are required. The 
vessei carries a!>out 1600 tons of oil-fuel in her double- 
bottoms and side bunkers. The main machinery 
consists of four sets of, turbines, , each consisting of 
a high pressure or intermediate pressure and low 
jjressure turbine driving the four shafts through 
single-reduction geuiring. The speed of the turbines 
is 1800 r.ji.m., that of the propellers 180 r.p.m. The 
total |>ower developed is 92,500 S.H.P. Designed to 
iia\’e a gross tonnage of 51,656 tons and a service 
speed of 26-25 knots, the Bremen has accommodation 
for 2200 passengers and a crew of 1000. 

We have received from the Institution of Electrical 
Engineers a revised supplement of the InstitutioiTs 
wiring regulations, which refers specially to the use 
of radio receiving sets connected with the public 
supply mains. Copies of these revised regulations 
can be obtained free of charge from the secretary 
of the Institution, Savoy Place, W,C.2. Emphasis 
is laid on the danger arising to the ordinary user 
when an ordinary ‘ aU electric ’ set can be opened 
when still connected with the mains, thus exf)osing 
* live ^ rnetaL WTien valves have to be inspected or 
changed, the apparatus should always be previously 
disconnected from both j>oles of the supply system. 
Manufacturers ought always to attach a notice to this 
effect to the case containing the radio apparatus. It 
is not safe to asume that tlie neutral conductor of a 
three -wire direct current system is always at zero 
piotential. Should a fault develop in a main or should 
a circuit breaker in the link connecting the neutral 
conductor to earth be opened for testing purposes, 

I there may be a potential difference of 200 volts be- 
tween all the neutral system and earth. The full 
voltage of the station, between 400 and 500 volts, 
may also exist between earth and those conductors 
which normally operate at about 200 volts above 
or below earth. When using crystal sets it is import- 
ant to keep all the wires of the set well away from 
any metal objects which might conceivably become 
alive from contact with the mains. The covers of 
metal switches used for lighting have been known to 
become alive. If there is no risk of the cover making 
contact through the body with a good earth, the 
chance of getting a shock is negligible and the fault 
may never be discovered. When, however, a good 
earth is brought near the cover, there is a real risk 
of shock. 

Ijst his Friday evening discourse on unemployment, 
delivered at the Royal Institution on June 13, Prof. 
Henry Clay said that it is obvious that the inter- 
ruption and dislocation of established economic rela- 
tions by the War must affect Great Britain, with its 
immense international trade, more than any other 
comitry. The artificial prosperity produced by infla- 
tion between 1915 and 1920 also deferred any attempt 
to make adjustment to conditions that would have 
changed even if there had been no war ; such as the 
discovery of methods of economising in the use of 
coal, or the growth of competition in the low-wage 
eastern countries in the textile industries. Three 
influences can be distinguished as hampering indus- 
trialists in their efforts to restore activity. First, the 
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fall in 'world prices, the chief burden of which falls, 
upon the directors and owners of businesses, on %vhom 
society relies for initiative and expansion. In the 
second place, the economic system has become more 
rigid: while wholesale prices have fallen 25 per cent 
since 1924, wmge-rates have fallen only 1 or 2 per cent, 
and Government charges had increased. In the third 
place, the chief fund which fed the growth of in- 
dustrial enterprise in new directions, and so provided 
expansion that compensated for lost and declining in- 
dustries, the profit retained in the business by success- 
ful concerns, is now curtailed by high direct taxation. 
Before the W^ar, of every pound applied to the de- 
velopment of industry by the management which had 
proved its capacity to develop by earning profit, only 
a shilling or so was taken by the State ; now a 
quarter or a third is taken out of a diminished 
total. The proceeds of this taxation go to pay in- 
terest on debt and to finance social services ; in this 
transfer of income from financing industrial develop- 
ment to financing consumption may be found, in part 
at any rate, an explanation of the activity of the 
luxury trades in a prolonged period of extreme trade 
depression. 

Among the eommimications made to the Czech 
Academy of Science in 1927, and now recently published 
in the Bulletin International for that year, is one from 
Prof. Karel Domin dealing with the geology and 
natural history of the primeval woodlands of Boubi'n 
in the Sumava (Bohemian Forest mountains). This 
virgin forest is a classical region for the study of 
hercynian vegetation, having remained untouched for 
a very long period. The principal trees are the fii’, 
beech, spruce, and, to a less extent, the maple. 
There is abundant herbaceous imdergro wth, especially 
on the northern and marshy side. In the drier part, 
where deciduous trees predominate, a thick layer of 
friable humus has formed. A characteristic feature 
of the forest is the presence of spruces with stiit-like 
roots which have arisen partly through the growth 
of young plants on the trunks of dead conifers which 
have subsequently decomposed and partly by the 
falling away of the soil. This is well shown by 
Prof. Domin’s set of photogravures illustrating the 
text. A comprehensive list of the flora is given, 
and it is shown how four distinct types may readily 
be delimited. These are (a) marshes and swamps, 

(b) quagmires and damp places in the forest, (c) places 
of medium humidity, and (d) alpine and rocky parts. 

All are relatively rich in characteristic vegetation. 
The animal life, however, is to-day relatively poor. 
The same issue of the Bulletin, which covers the 
natural and mathematical sciences and medicine, also 
contains an account of the geology of the Dalmatian 
island of Silba, by Dr. O. Matousek, Prof. Y. Posejpal’s 
recent studies on fluorescence, some further work with 
the aid of the dropping mercury cathode by Prof. J. 
Heyrovsky and his students, as well as several bio- 
logical and histological contributions with illustrations 
in colours. 

The second Annual Report of the National Museum 
of Canada, although its title states that it is ‘for 
1927 covers the period from April 1, 1927, to 
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Mar. 31, 1928, and was published towards the end of 
1929. It indicates that good progress is being made 
with the various exhibition series of specimens, 
antlwopological, botanical, zoological, and geological, 
in the Victoria Memorial Museum in Ottawa to which 
the museum was transferred in 1920. But the space 
available for the exhibition of collections obviously 
falls far short of what is necessary, and compares 
unfavourably with the extent of such provincial 
museums as that of Ontario. The Director estimates 
that the present building must be increased by more 
than half as much again, at a cost of nearly a million 
dollars, to meet the requirements of the next twenty 
years or so. A substantial amount of field work was 
carried out by the various departments during the 
period reviewed, perhaps the most important of which, 
since opportunities become rarer, being the collection 
of 137 Niska songs, recorded in text form and on the 
phonograph, and the collection of two adult bulls of 
the wood buffalo. Of the 107 pages of the Beport, 
72 contain papers of ethnographical and zoological 
interest, the most unusual being an accoxmt of the 
materia medica, botanical and zoological, of the Bella 
Coola and other tribes of British Columbia ; slugs, we 
note, should be opened and applied over large cuts, 
and a draught of a decoction of sea-cucumber is a 
specific against heartburn. 

The British Golf Unions Joint Advisory Committee 
has issued a further interesting number of the 
Journal of the Board of Greenkeeping Research. Al- 
though the Besearch Station at St. Ives, Bingley, 
Yorks, has been in existence for less than one year, it 
has become more and more apparent that its estab- 
lishment has been fully justified, judging from the 
rapid growth in the demand for its services. Owing 
to the large amoxmt of advisory work that is neces- 
sarily an important feature of the station, it has 
hitherto been impossible for the present staff to carry 
out as much actual research work as is desired, and 
this fundamentally important part of the work can 
only be developed if the increased interest is accom- 
panied by greater financial support. However, much 
progress has already been made, a number of experi- 
mental plots having been laid down and a nursery for 
stolon production established. One of the chief items 
in the present issue of the J ournal deals with measures 
for eradicating worms, details of practical experience 
being supplied by various golf clubs. An account is 
also given of the formation of putting green turf by 
vegetative means, use being made of those species of 
grass which naturally form runners or stolons. The 
action of iron and ammonium sulphates on both 
grasses and weeds is the subject of a further article. 
One section of the J ournal is devoted to the publica- 
tion of typical inquiries and their respective replies. 
This is to be a permanent feature and should do much 
towards promoting interest and spreading authorita- 
tive information on the various problems of green- 
keeping. 

The ultimate justification of the Empire Cotton 
Growing Corporation lies in the success it achieves 
in securing an increase in the production of Empire 
grown cotton, and in its report for 1930 it is able to 
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show a fivefold increase' to 466,544 ' bales. The work 
of its officers in the various cotton-growing territories 
is briefly reviewed, but, as this forms the subject of a 
separate publication (see Nature, April 12,' p. ,553), 
the main interest of the present .report centres in other 
subjects, and especially in the work of the Corporation’s 
research station in Trinidad.. This station was estab- 
lished to prosecute fundamental research even if its 
objects might appear to be remote from immediate 
practical application Besearch papers from the 
station have appeared in the Annals of Botany mid 
are republished in the form of If emow issued by the 
Corporation. Evidence is repeatedly given through- 
out the report of the difficulty of limiting the field of 
inquiry to the narrow scope of cotton, Sound agri- 
cultural practice inevitably involves rotations, and 
investigations have to be extended to other fields. 
Thus in South Africa it is noted that more attention 
has been devoted to “ the important ctuestion of 
rotation crops”. Again, it is useless to produce a 
crop if the produce cannot be marketed. The pioneer 
work of the Corporation in mechanical transport is 
now being continued by the Oversea Mechanical 
Transport Directing Committee, but contact is main- 
tained through the director of the Corporation, who is 
I chairman of that Committee. 

The Report for the year 1929 of the National 
Physical Laboratory is a quarto volume of 300 pages, 
230 of which are devoted to particulars of the 
researches carried out in the physics, electricity, 
metrology, engineering, aerodynamics, metallurgy, and 
Proud tank departments respectively. The amount 
of work done for industrial firms exceeds that in any 
previous year, while the research carried out for boards 
and committees of the Department of Scientific and 
Industrial Research which has a direct bearing on 
industry has been maintained. Materials for high 
pressure steam turbines, for aeroplane engines, for 
motor springs and chains, and lubricating oils have all 
been under investigation. A new building for the 
Physics Department is nearing completion and the 
construction of a compressed air tunnel is about to 
be commenced. New buildings for acoustics and for 
photometry are under contemplation, as well as a 
number of smaller additions rendered necessary by 
the increase of the demand for work by industrial 
firms. Nearly ninety official and twenty unofficial 
papers have been published by the staff in scientific 
and technical periodicals during the year, an output 
which affords ample evidence of their activity. 

The complete amiual report of the Board of 
Regents of the Smithsonian Institution for the year 
ending June 30, 1928, has recentl}^ been issued. This 
volume, as is customary, includes a complete state- 
ment of the activities of the Institution, and in 
addition, a valuable appendix occupying 585 pages 
or about four-fifths of the volume, containing articles 
by authorities on scientific topics of current interest. 
Some of these are reprints of addresses which have 
already appeared in whole or in part in our columns ; 
for example, Sir James Jeans’s Trueman Wood 
Lecture before the Royal Society of Arts on “ The 
Wider Aspects of Cosmogony ” ; the British Assoeia- 
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tioii address at Leeds by Prof. R. A, Millikan, which, 
appeared as a supplement to Nat'UBE entitled ISTew 
Results on Cosmic .Bays’’,. by /Prof. R. A. Millikan 
and Dr. C. H. Cameron ; ' Dr. R. N. Rudmose Brown’s 
presidential address at Leeds to Section E (Geography) 
of the British Association on “ Some Problems of 
Polar Geography There are also contributions by 
Prof. W. Gregory on Water Divining ”, being his 
presidential address in 1927 to the British Water- 
works Association, Public Works, Roads, and Trans- 
port Congress, and the Ai’rhenius Memorial Lecture 
delivered before the Chemical Society by Sir James 
Walker on IMay 10, 1928. 

VoiATHE 18 of the Travaux et Memoires of the 
Bureau International des Folds et Mesures (Paris: 
Gauthier-Ahllars et Cie, 1930) contains nearly 300 
pages and gives accounts of the meetings of the 
intemationai committee since 1921, The director, 
M. Guillaume, gives a short history of the progress 
of the metric system and of the search for the 
most satisfactory materials for standards, and con- 
tributes a memoir on the mercury in glass ther- 
mometer. The old ‘ verre dur ’ used by Toimelot 
and Baudiii in the ’eighties is no longer made and this 
has entailed a search for a glass equally good. It is 
now found that a thermometer with a bulb of Jena 
glass 16 M. and a stem of a green glass containing a 
small percentage of lead is the most satisfactory. M. 
Volet shows that the observations of Chappuis on the 
boiling point of waiter between 555 mm. and 825 mm. 
of mercury require for their accurate representation a 
trinominal in p. M. Perard gives an account of the 
interference methods used for the study and com- 
parison of iiidustriai gauges and similar end standards. 
The volume concludes with an account of the celebra- 
tion of the jubilee of the f oundation of the Bureau, held 
Oct. 5, 1927, when addresses were given by MM. Emile 
Picard, C. E. Guillaume, and Maurice Bokanowski. 

The iknniial Report of the United States JSTational 
Museum, Washington, D.C., which corresponds ap- 
proximately to the British Museum (Natural History), 
to June 1929, states that at the close of the fiscal year 
the staff consisted of 47 professional and scientific em- 
ployees, 42 sub -professional employees, 41 clerical, ad- 
ministrative, and fiscal workers, and 181 in the cus- 
todial service — 311 in ail. In addition, some 54 other 
specialists hold honorary appointments in the Museum, 
many of whom devoted much time to work on the 
national collections. Better conditions of pay have 
been arranged for the staff, the greater part of the in- 
crease of 97,064 dollars in the annual grant having 
been applied to much-needed adjustment in the salary 
scales, and one gratifying result has been that the 
personnel has tended to become more stable. The 
number of specimens added to the collections con- 
tinues to increase, and a survey of the materials in the 
various departments brings the total number of speci- 
mens to 12,029,469, but even this survey is not com- 
plete, Biology alone contains 8,848,367 specimens. 

In view of this increase, it is not surprising to find that 
the Director complains of congestion in the present 
space occupied by the Museum collections, in spite of | 
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.directive effort, to select . for .preservation . only., the 
objects that must be kept and to eliminate materia! 
■ ■ that is not permanently desired. 

'■ A BE CENT addition to the valuable catalogues of 
the collections of objects in the U.S. National Museum 
deals with objects of religious ceremonial. It is 
uniform with the catalogue of objects used in the 
production of fire and light issued not long ago, and 
forms Bulletin No. 148 of the U.S. Museum. The. 
author is the late Dr. Immanuel Casanowicz, who 
died ill 1928, after many years’ service as assistant 
curator of the Division of Old World Archseology. 
The catalogue covers the Jewish, Christian, Eastern 
Church, Mohammedan, Hindu, Buddhist, Parsee, and 
Shinto religions. It is well illustrated by a large 
number of plates figuring ritual objects and imple- 
ments, medals, crucifixes, ikons, statues of the Buddha, 
sacrificial accessories and the like which are in the 
museum. Not merely are the objects of the collections 
described, but notes on ceremonial and function are 
added which raise the work from a mere catalogue 
to the status of a brief introductory manual to the 
ritualistic side of each religion in turn. Such cata- 
logues of classified objects cannot compare with the 
more comprehensive catalogues of the ethnographical 
and archaaologieal collections in the British Museum, 
either in appearance or in the nature of their contents ; 
but at the same time it must be recognised that they 
are of the greatest value to the student of the various 
branches of culture, as they bring the material ready 
to his hand in convenient association. 

The two handsome volumes, 1200 pages in all, con- 
stituting the annual report of the Director of Veterinary 
Services, Onderstepoort, Pretoria (Union of South 
Africa Department of Agriculture. Pretoria ; Govern- 
ment Printer, 1929. 10^. each voL), contain details 

of a number of important and interesting researches 
on protozoal, virus, and bacterial diseases of animals, 
parasitology, pathology, poisonous plants, sterility 
of cows, and mineral deficiency of the Veld. Further 
outbreaks of botulism among animals and birds are 
recorded (E. M. Robinson). A new schistosome, S. 
maUheei, from sheep is described (F. Vegiia and P. L. 
le Roux). Skin cancer of the Angora goat in South 
Africa is dealt with in an exhaustive paper by A. D. 
Thomas, who remarks that timiours in the lower 
animals are not a rarity in South Africa. The phos- 
phorus deficiency of the Veld soil and pasture is 
indirectly the cause of a disease, lamsiekte (para- 
botulism), of cattle, and is preventible by supplying 
rations of bonemeal, as described in a previous report 
(1927). It is now found that the bonemeal has also 
a remarkable influence in increasing the fertility of 
the cows in the district as well as causing more regular 
breeding (P. J. du Toit and J. H. R. Bissehop). The 
report is well produced and profusely illustrated with 
excellent plates, and is worthy of a better binding. 

Sm William Bbagg, director of the Royal Institu- 
tion and of the Bavy-Faraday Research Laboratory, 
has been ©lected a corresponding member of the 
Vienna Academy, of' Sciences. ' 
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The third Imperial Entomological Conference was 
opened in London on June 17 by Lord Buxton. The 
meetings of the Conference are being held in the rooms 
of the Entomological Society of London, 41 Queen’s 
Gate, S.W.7. Among the subjects of discussion are : 
Organisation of entomological departments ; ento- 
mological work among backward races ; tsetse con- 
trol ; control of insects by cultural methods ; locusts ; 
biological control of insects ; control of weeds by 
insects ; and control of orchard pests. In connexion 
with the Conference, the Imperial Bureau of Entomo- 
logy has issued a list of entomologists employed in the 
British Empire, and a summary of data relating to 
economic entomology in the Empire. 

A Committee has been appointed by the Secretary 
of State for the Colonies, in consultation with the 
Secretary of State for India and the Forestry Com- 
missioners, to consider and report on the training of 
candidates and probationers for appointment as 
forest officers in the government service. The mem- 
bers of the Committee are : Sir James Irvine, 
principal of St. Andrews University (Chairman) ; 
Mr. G. E. S. Cubitt, late Conservator of Forests, 
Malaya ; Sir Thomas Middfeton, Development Com- 
missioner ; Mr. R. L. Robinson, vice-chairman of the 
Forestry Commission and Technical Commissioner ; 
Mr. F. W. H. Smith, assistant secretary, India Office ; 
Mr. C. G. Trevor, late vice-principal and professor of 
forestry, Dehra Dun, India ; Major R. D. Furse, 
private secretary (Appointments) to the Secretary of 
State for the Colonies. Mr. G, H. Creasy (Colonial 
Office) has been appointed secretary to the Committee. 

The Medical Research Council announces that on 
behalf of the Rockefeller Foundation it has made 
the following awards of travelling fellowships for 
the academic year 1930-31. These fellowships are 
awarded to graduates who have had some training 
in research work either in the primary sciences of 
medicine or in clinical medicine and surgery, and are 
likely to profit by a period of work at a chosen centre 
in America or, in special cases, in Europe, before 
taking up positions for higher teaching or research in 
the British Isles : Mr. R. C. Brock, Guy’s Hospital, 
London; Dr. F. B. Byrom, London Hospital; Mr. 
D. Curran, Hospital for Epilepsy and Paralysis, Maida 
Vale, London ; Dr. A. A. Moncrieff, Hospital for Sick 
Children, Great Ormond Street, London; Mr. A. S. 
Paterson, Royal Glasgow Mental Hospital ; Dr. C. C. 
Ungley, Royal Victoria Infirmary, Hewcastle-on-Tyne. 
Dr. Moncrieff’s fellowship is tenable at Hamburg ; 
the others at centres in the United States. Mr. 
Brock and Dr. Curran have been appointed on 
modified conditions while receiving emoluments from 
other sources. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : — ^A lecturer 
in education in the Department of Education of the 
University of Birmingham — The Secretary, Univer- 
sity, Birmingham (June 24). A principal of the 
Northern Polytechnic — The Clerk, Northern Poly- 
technic, Holloway, N.7 (Jime 27). A horticultural 
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superintendent under the County Council of the Isle 
of Ely — The Director of Education, Education Offices, 
March (June 28). A lecturer in rural science at the 
East Anglian Institute of Agriculture, Chelmsford 
— The Clerk of the Essex County Council, Shire 
Hall, Chelmsford (June 30). A district agricultural 
organiser and lecturer in dairy husbandry at the 
East Anglian Institute of Agriculture, Chelmsford — 
The Clerk of the Essex Comity Council, Shire Hall, 
Chelmsford (June 30). An assistant lecturer in mathe- 
matics in the University of Leeds — The Registrar, The 
University, Leeds (June 30). An assistant lecturer in 
physics at the Cardiff Technical College — The Principal, 
Technical College, Cardiff (July 2). A professor of 
physics in the University College of South Wales and 
Monmouthshire — The Registrar, University College, 
Cardiff (July 4). A professor of chemistry and head of 
the department and a professor of physics and head of 
the department of the Muslim University, Aligarh, 
U.P., India — Vice-Chancellor S. R. Masood, c/o Box 10, 
c/o Nature Office (July 4). A professor of mechanical 
engineering at the Bengal Engineering College, Sibpur, 
Bengal— The Secretary to the High Commissioner for 
India, General Department, India House, Aidwych, 
W.C.2 (July 5). A lecturer in mining at the Sunder- 
land Technical College — The Chief Education Officer, 
15 John Street, Simderiand (July 5). A lecturer in 
education in the University of Durham — The Secretary 
of the Joint Board, University Offices, North Bailey, 
Durham (July 7). Chief lecturers in, respectively, 
mechanical engineering, electrical engineering and 
metallurgy, at the Rotherham Technical Institute — The 
Director of Education, Education Offices, Rotherham 
(July 8). A demonstrator of physics at Guy’s Hospital 
Medical School — The Dean, Guy’s Hospital Medical 
School, London Bridge, S.E.l (July 10). A clinical 
research worker in mental deficiency under the Medical 
Research Council, the Governing Body of the Darwin 
Trust, and the Committee of the Royal Eastern 
Coimties Institution for the Mentally Defective at 
Colchester— Miss Darwin, The Orchard, Huntingdon 
Road, Cambridge (July 13). A professor of zoology in 
the University of Cape Town — The Secretary, Office of 
the High Commissioner for the Union of South Africa, 
Trafalgar Square, W.C.2 (Aug. 31). A senior lecture- 
ship in education in the University of Liverpool — 
The Registrar, The University, Liverpool (Sept. 30). 

A lecturer in education at the Brighton Municipal 
Training College for Women— The Secretary, 54 Old 
Steine, Brighton . A graduate teacher for mathematics 
and engineering drawing at the Cumberland Technical 
College, Workington — The Principal, Cumberland 
Technical College, Workington. Masters for, respect- 
ively, mathematics, and mathematics and physical 
science, under the Education Department of Southern 
Rhodesia, for European Schools* — The High Com- 
missioner for Southern Rhodesia, Crown House, Aid- 
wych, W.C.2. An aero examiner (metallurgist) under 
the Aeronautical Inspection Directorate of the Air 
Ministry— The Secretary (I.E.2), Air Ministry, W.C.2. 
An assistant in the department of geography of 
University College, London— The Secretary, Univer- 
sity College, Gower Street. W.C.l. 
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Research Items. 


‘ Bar4ip ’ ' Pottery from. Essex and Alderney .—In 
Mail' for June, Mr; T. D. Ken(irick, figures.. and de- 
scribes two fragments of pottery recently acquired 
by tlie Britisli l^Iuseurn, one from Barkingside, Essex, 
presented by Mr. Hazzledine Warren and Mr. Ryde, 
and one from the late-Bnman fort known as the 
“ Humiery,” Longy Bay, Alderney, presented by 
Lieut, C. S. Dux'tnell. The first was part of a bowd 
about 20 cm. in diameter which probably had a round 
base. It "was a wide-mouthed pot with pinched-in 
neck and lip slightly everted, but its most remarkable 
feature "was tliat at its rim there were three large 
•protruding spouts across which the rim of the pot is 
carried in the form of a deep and thickened bar. The 
howl is hand-made, clumsily modelled, of a coarse 
gritty ware and deep smoky brown on both faces. 
The Alderney spiecimen has a single spout of much 
the same size as those on the Essex bowl, but the 
potting is of a much higher character. In the Museum 
f ur Vaterlandischen Alterthlimer at Kiel are fragments 
of at least three bowls of the same type, all coming 
from Haithabii (Hedeby) at the east end of the 
Danewirke, a famous mart in Viking days. This 
gives a date of from ninth to twelfth century for the 
Kiel spiecimens, and as the Vikings copied Frankish 
models, the proty'pe must be sought in Frankish 
pottery. A jug from Aiibres, near Nyons, in the 
Drome department of France, shows where the Vikings 
may have seen something of the sort. The clumsy 
bowl from, Barkingside may be an early attempt, 
perhaps of the ninth or tenth century, introduced by 
Vikings from Frisia, while the Alderney fragment 
may be later, possibly eleventh century introduced to 
the island by Rolio’s'men. Dr. Cyril Fox has pointed 
out to the author that there are similar fragments 
in the Cambi’idge Museum for Archasology and 
Etlmology from Abington Piggots, Cambridgshire. 

Totemism in Eastern Australia. — ^A systematic 
study of the social organisation of Australian tribes 
has now been instituted by the Australian National 
Research Council by means of funds provided by the 
Rockefeller Foundation . As a result, our knowledge of 
Australian totemism and related phenomena is being 
greatly extended. Views hitherto current relating 
to the system of Arunta totemism as described by 
Spencer and Gillen are being re-examined. Prof. 
Radcliffe-Bro’t^’n contributes to vol. 59, pt. 2 of the 
Journal of the Royal Anthropological Institute the 
results of an investigation among a number of tribes 
in the northern part of New South Wales in which the 
special problem was the relation between man and 
Nature in myth and ritual. It was found that each 
of the tribes in question performed rites for the in- 
crease of natural species. Each tribe is organised 
into hordes— small exogamous local patrilineal elans. 
The characteristic f eatme of the cult among them is 
that there are several sacred spots belonging to each 
horde at which increase rites are performed. These 
spots are marked usually by a water hole, and sacred 
trees or peculiar stones or rocks. Each is associated 
with some particular natural species and the rites are 
simple, usually consisting of stirring up the water- 
hole, throwing mud at the trees, and so forth. There 
exists also a system of myths associating the sacred 
spot with the acts of mythical beings. A cult con- 
forming to this general pattern is widespread in 
Australia, but with local variations, of which Aranda 
totemism with its conception of reincarnation is one. 
It is possible that among the Aranda the association 
between the increase rite and the horde may be found 
still to exist. It is concluded that the problem of 

JSTo. 3164, Vol. 125] 


totemism can only be solved when we have a satis- 
factorily . wide theory of the relation in myth and 
ritual between man and Nature in the less developed 
societies both totemic and non-totemic. 

Alcoholism.— The May issue of the^ Bulletin of 
Hygiene contains a review of recent literature on 
alcoholism by Dr. J. D. Rolieston. Previous contribu- 
tions to this subject by Dr. Rolieston during the last 
two years have been noted in Nattjbe of Aug. 25, 
1928, p. 285 ; April 20, 1929, p. 615 ; Aug. 10, 1929, 
p, 245. The present review deals with its historical 
aspects, its prevalence in various countries, with 
special reference to the cocktail habit and methyl 
alclioi drinking, experimental work, alcohol and 
aviation, alcohol and economics, the association of 
alcoholism with other morbid conditions, the decline 
of alcohol in therapeutics, the diagnosis of alcoholism 
by colorimetric methods, alcohol and longevity, 
legislation and treatment. A bibliography of thirty- 
six references to the literature of nine different 
comitries is given. 

Biochemical Aspect of the Recapitulation Theory.— 
The text of a very interesting paper under this title 
by Dr. Joseph Needham, in Biological Reviews, vol. 5, 
’April 1930, may be said to be the observation that the 
chick embryo for a short time in its early develop- 
ment excretes 90 per cent of its nitrogen as ammonia, 
then for a short time 90 per cent as urea, and finally 
90 per cent as uric acid. From the recapitulatory 
point of view this is very suggestive since marine in- 
vertebrates excrete their waste nitrogen as ammonia, 
fishes and amphibia as urea, and sauria and birds 
mainly as uric acid. Needham brings into line with 
these observations a number of other biochemical 
data ; for example, the appearance of hormones in 
the developing embryo, none being present in the un- 
fertilised egg, whilst they are also notoriously de- 
ficient in the invertebrates. Needham argues that 
recapitulation may be regarded as fundamentally the 
result of the necessary passage from simplicity to 
complexity, from low to high organisation, which is 
entailed by the metazoa! sexual system of reproduc- 
tion, with its single egg ceil. 

Vole Cycles in Great Britain. — In view of the enor- 
mous destruction which has occasionally been caused 
I in Great Britain owing to abnormal plagues of voles 
or short-tailed field mice {Microtus agrestis and 
hirtus), the importance of an understanding of their 
bionomics is of obvious importance. For some time 
A. D. Middleton has been endeavouring to collect 
from foresters, farmers, and naturalists, records of 
the annual fluctuations of this pest, and his investiga- 
tion shows that there is a well-marked periodicity in 
numbers [Jour, Ecology, vol. 18, p. 156). Maximum 
numbers occur approximately every fourth year, and 
the graph which illustrates Mr. Middleton’s paper 
shows that unusually large numbers were present in 
1922 and 1926. On these facts a vole plague (possibly 
on a smaller scale) may be looked for in the autumn 
of the present year, but there is a |>ossibiiity that the 
graph may be misleading as regards intensity, since 
reporters are more likely to retain vivid memories of 
the more recent events. Steps are being taken, 
however, to place future records on a more reliable 
statistical basis. The causes of the cycle are not yet 
fully understood, but there is evidence that, as in so 
many other rodent plagues, disease is a controlling 
factor in some instances, although climatic factors are 
also involved. 
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Hair of the Fossil Ground-Sloth (Nototherium). — 
’{'('print received from Leon Augustus Hausman (the 
source of which unfortuiiatel^y is not indicated) gives 
an interesting account of a peculiar feature of the 
hair of the fossil ground-sloth (Nototherium sJiasteuse) 
recently set up in the Peabody Museum. Only one 
sort of hair could be seen, corresponding to the over- 
iiair of modern mamUaals ; there was no trace of an 
uiaiercoat of line hair. The shafts of the hair showed 
the typical structures, medulla, cortex, cuticle, and 
pigment granules, and the cuticular scales could 
easih'- be distingui shed. Where the scales were present, 
tliere occurred on the surface of the shaft minute oval 
bodies which suggested the algal cells present on the 
hairs of modern South American sloths. Nothing like 
them has been seen on the hairs of several hundred 
mammal species examined, and the author, though 
he does not commit himself, leans to the opinion that 
they represent an algal association on the hair shafts. 
We take this opportunity of directing the attention 
of readers to an excellent and fully illustrated article 
by the same author on “ recent studies of hair struc- 
ture relationships ” in the Scientific Monthly for 
March. 

Control of Greenhouse Red Spider. — A new leaflet 
(No. 99) has been issued recently by the Ministry of 
Agriculture on the subject of the greenhouse red 
spider. This extremely small, but notoriously 
injurious pest attacks many glasshouse plants, and 
since it is able to increase with extraordinary rapidity, 
readily becomes a serious menace to growers. Cucum- 
bers and tomatoes are chiefly affected, the plants 
becoming hardened and stunted in growth, and the 
leaves injured. Among crops in the open, hops and 
strawberries are particularly liable to damage. The 
attack usually begins in the spring and continues 
during the summer, when the many successive 
generations feed and lay their eggs upon the under 
sides of the leaves. In October the female, after 
fertilisation, changes from a greenish black to a 
brilliant red colour. In this condition the mites leave 
the plants, preparatory to hibernation, become 
gregarious, and live in a common web. Although 
they do not feed' in the winter, they only be- 
come inactive at temperatures far below freezing 
point. As regards methods of control, fumigation 
with naphthalene is extensively used for cucumbers, 
but is not suitable for tomatoes or carnations. Spray- 
ing with petroleum emulsions is also an effective 
measure against attacks on cucumbers or tomatoes, 
but should not be used for carnations or peaches. 
For the two latter crops, liver of sulphur is particularly 
suitable, but for safety spraying must be done in the 
evening or during dull weather. Other remedial 
methods are also quoted, and details of the quantities 
and .the conditions under which the various fumigants 
and sprays are used to best advantage are supplied. 

Species and Races in the Salmonidae. — The work 
of Dr. H. Henking on salmon, sea-trout, and trout is 
of great interest. In his memoir ‘‘ Untersuchungen 
an Salmonidae mit besonderer Beriicksichtigung 
der Art- und Rassenfragen. Teil I.” (Conseil Per- 
manent International pour I’Exploration de la Mar. 
Rapports et Proc^s~V erhaux des Reunions, Volume 
61, November 1929) he describes his experiments 
dealing with racial studies which were undertaken 
at the instigation of the "Limnological Committee of 
the Council at its meeting in June 1928. In addition 
to the experimental work a large amount of material 
has been examined which was collected for many 
years by Germany, chiefly from the Pomeranian 
coast, but also from the west coast of Schleswig- 
Holstein and some samples from the North Sea, As 
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is well known, the salmon and the sea-trout pass their 
life between sea and fresh, water, whilst the trout 
lives almost whollj^ in fresh water. It, is shown, hii 
this report that xiond trout, if transferred to slightly 
salt w-ater, such as the Baltic, grow so like the sea- 
trout that it is almost impossible to d,isti,nguis.h, them, 
although there is a tendency at first to return to the 
fresh water. When established in the Baltic, however, 
the fish grew to a large size. The conclusions are 
that the salmon is a distinct species, the trout and 
sea-trout together forming another species, although 
the two latter usually can be easily distinguished by 
their size and habits of life. Salmon and sea-trout 
are sometimes difficult to separate, but Dr. A. C. 
J ohansen has shown that there are differences in the 
gill rakers. Such differences, together with those in 
the vomer and the os lingue, are here shown to be good 
distinguishing characters. Hybrids can be produced 
artificially between salmon and trout, salmon and 
sea-trout or trout and sea-trout, but so far no natural 
hybrids are positively known. 

Cocksfoot Grass. — The result of a four years’ field 
trial between indigenous, New Zealand, Danish, and 
French cocksfoot grass is the subject of an article by 
Prof. Stapledon in the Welsh Journal of Agriculture^ 
vol. 6. New Zealand and indigenous strains are 
closely allied and differ greatly from the Danish and 
French types. Although the latter start growth 
earlier in the spring, and may give the better yield in 
the first two harvests, the New Zealand and indigenous 
strains invariably produce the best aftermath and 
are decidedly the most persistent ; further, they are 
more winter green and their sward is less weedy. 
The leaf to stem ratio in the shoot is higher in the 
New Zealand .and indigenous species than in the 
Danish and French, and since the heaviest response 
to manuring, from the j)oint of view of yield, is 
obtained when the bias is in this direction, it is specially 
worth while to ap^Dly liberal dressings of f ertilisers to 
those leafy strains of the grass. The effect of different 
cutting and manurial treatment on tiller and root 
development of cocksfoot is also described in the 
same volume, both pasture and hay cum aftermath 
systems being considered. As regards yield, the 
plants cut as hay and aftermath gave the best results, 
but plants cut to 6 in. at fairly frequent intervals 
considerably outyielded and also showed greater root 
development than those cut to ground level. This 
would point to the necessity of avoiding close and 
continuous grazing if the productivity of a pasture is 
to be maintained. Nitrogen applied as nitro -chalk in 
heavy incremental dressings had a more pronoimced 
eflect on hay cum aftermath than on pasture, but all 
systems of cutting showed a response to nitrogen. 
A continued plucMng of inflorescences was found to 
increase tiller and root development. The soundness 
of the practice of running the mowing machine over 
pastures (at intervals if necessary) to remove excess 
of flowering-shoots is therefore upheld. 

Giant Senecios on Kilimanjaro. — Following the re- 
cent British Association visit to South and East 
Africa, accounts of vegetation from interesting locali- 
ties continue to appear from the pens of botanists 
fortimate enough to take part in this tour. In the 
Kew Bulletin^ No. 3, 1930, Mr. A. D. Cotton has an 
interesting account of earlier botanical exploration of 
Kilimanj ar o . This mountain, with its volcanic crater , 
is Hkely to be more accessible in future to British 
visitors who may approach itj as did Mr. A. D. Cotton 
(and Dr. A, S. Hitchcock of the Smithsonian Institu- 
tion) from the direction of Amani. The two travellers 
were able to break their rail journey from Amani to 
Nairobi at Moshi, the hi-weekly train service per- 
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mitt ing t ime foi* « eoasi< ieral >le ascent of the inoimtain. 
The rc*et*ntly opeiioil Kiho flotei at Marangii pimhdes 
a suitable base of operations on the south side of the 
riiounlain and the proprietor of the hotel owns two 
conveniently placed rest ho uses on the slopes at alti- 
tudes of HotiO feet and 11,500 feet respectively. In 
four <iays the two travellers were ahle to make .a com- 
pai'attvely leisurely ascent. Dr. Hitchcock collecting 
up to 14,000 feet altitude, and the list of plants 
brouglit back by j\fr. Cotton shows that a consider- 
able amount of valuable work could be carried out in 
this period. Mr. Cotton’s account is illustrated by 
some excellent ])hotographs, taken by Dr. Hitchcock, 
of the arborescent 8enecios on the rocky slopres. One 
of these is described as a new species, 8. Cottonii 
llmch. and Taylor, it was not recognised as new 
until brought back to .Kew, so that its altitudinal 
limits are jiot clearly known, but it probably grows at 
iiiglier altitudes than 8. Johnstoniit which grows on 
the same inoiintains and is named after Sir Harry 
Johnston. 

Observations by Pilot Balloons. — The Swedish 
Meteorological and Hydrogi;aphical Oflce has cob 
lected together as part 10 of Arshoh for 1928 a number 
of meteorological observations taken at high altitudes. 
These include aeroplane observations at the aviation 
stations of Malnaslatt and Ljungbyhed throughout 
the year, and reading by pilot-balloons at Malnio and 
Goteborg for the great part of the year, and at 
Stocldiolm, Ostersund, and Abisko for the whole year. 
Most of the observations were made below four 
thousand metres, but a few were made at several 
stations above live thousand metres. At most stations 
the observations, which are printed in full, were taken 
almost every day in the month. They include 
temperature, humidity, pressxire, wind and cloud. 

Superconductors. — Measurements made at the Ley- 
den Cryogenic Laboratory during the past ten years 
have established the fact that the following pure 
metals become superconducting at the absolute 
temperatures given — lead 7*2°, mercury 4*2°, white 
tin 3 ‘8°, indium 3 *4®, thallium 2-5®, and gallium 1-1®. 
Measurements have been made more recently by 
Profs, de Haas, van Aubel, and Voogd on the resistivi- 
ties of alloys of these metals with each other and with 
other metals not showing superconductivity at tem- 
peratures at present attainable. Their results are 
given in Leyden Gommtmications 193, 197, and 199. 
When thallium is alloyed with bismuth or tin with 
antimony superconductivity occurs at a higher 
temperature than it does in the pure metal, but 
when tin is alloyed with silver or copper the alloy is 
not superconducting. On the other hand, an alloy 
of 4 per cent bismuth in gold becomes superconducting 
at 1 • 9 ° although neither constituent is superconducting. 
In the TmnsmU(m>s of the Royal Society of Canada for 
April, Prof. J. C. McLennan and Messrs. Allen and 
Wilhelm show that by the addition of bismuth to lead 
or to lead-tin alloys the temperature at which super- 
conductivity begins may be raised, for example, to 
8-8°, that is 1‘6® above that for pure lead. 

Spectroscopy of the Night Sky. — The April number 
of the Canadian Journal of Research contains a paper 
by Prof. J. C. McLemian and Mr. H. J. 0. Ireton, 
describing a special spectrograph for investigation of 
light from the night sky. The instrument has not the 
usual symmetrical form, the collimator lens being an 
achromatic cemented doublet of 50 mm. aperture and 
56 cm. focus, and the camera lens either a single 
aspherical lens designed to give the maximum con- 
centration of light for the mercury green line, or a 
four-component F/1 lens of 50 mm. focus, designed to 
give good focus of the entire spectrum on a flat but 
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tilted plate. The instrument is mounted so that the 
collimator can be readily directed to any part, of the 
sky. Some tests which have been made at various 
stations in Canada and England, using the compound 
camera lens, have shown that the green line (5577 A.) 
from the non-polar aurora can be photographed in as 
short a time as ten minutes under favorable condi- 
tions, so that it will be now easily possible to follow 
the change in intensity of this radiation throughout 
the night, as well as to study the radiation coming 
from different parts of the polar aurora. With ex- 
posures of between one quarter and one half of an 
hour, with a slit 1 mm. wide, six lines were obtained 
in the spectrum of the light from the polar aurora, in 
addition to the green line and the two nitrogen bands 
at 3914 A. and 4278 A. 

Crystal Structure of Normal Paraffins. — Dr. A. 
Muller has contributed a paper to the May number 
of the Proceedings of the Royal Society on the crystal 
structure of the normal paraffins, based on an X-ray 
investigation of a number between C5H12 and C3oHg2. 
Between liquid air temperature and the melting-point, 
the coefficient of ex|)ansion has been found to be 
different for each of the two axes perpendicular to 
the carbon chain, and the expansion in the last 
direction is too small to be measured under the con- 
ditions of experiment. The higher hydrocarbons 
have been shown to crystallise in a form which is the 
same for odd and even members, differences between 
the behaviour of the two types of molecules first 
becoming apparent when the carbon content is 
decreased. About C20H42, two alternative structures 
are found for each compound in the even series, 
whilst in the odd series the transition takes place 
between and CgHgo- An observation of special . 

interest is that the substances tend to form layer 
structures in the immediate neighbourhood of the 
melting-point ; the two sets of orientations of the 
cross-sections of the molecules appear to give place 
to a more or less definite single orientation, and it is 
suggested by Dr. Muller that it may prove possible 
to influence the balance of the internal forces in the 
crystal in a similar way by an external electric or 
magnetic field in this region. 

Photolysis of Aqueous Hydrogen Peroxide. — The 
April number of the Journal of the Chemical Society 
contains two papers on the above subject by iVllmand 
and Style. The results were found to be very com- 
plicated. The velocity of decomposition was foimd 
to vary with the square root of the light intensity, an 
unexpected result which suggests the formation of a 
catalyst by the action of light. The effect of con- 
centration was also unexpected, since the quantum 
I efficiency increased steadily as the solution was 
diluted, and the thermal velocity also increased over 
the greater part of the concentration range covered. 
In some cases the quantum efficiency passed through 
a maximum with constant intensity as the concentra- 
tion of peroxide increased. The value of the quantum 
efficiency indicated a catalytic chain with a life of 
about 1 sec. The theoretical bearings of these results 
are discussed, including the observation that the 
temperature coefficients of photolysis decreased with 
increasing frequency, which suggests that they are 
concerned with the primary process only. It is sug- 
gested that, since only a very small proportion of the 
absorbing molecules react after absorption, the re- 
action chains must be very long. The square root 
relation suggests that the catalyst, of mean life of 
1 sec. j, may consist either of OH groups or oxygen 
atoms, produced in the liquid phase. It is pointed 
out that a complete theoretical interpretation of the 
results cannot be given at present. 
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Photo-Electric Cells. 


recent discussion on magnetism (see ISTatube, 
-L June 7, p, 874) afforded an example of a sym- 
posium on a subject academic and in some respects 
aloof from the problems of everyday life. The discus- 
sion on June 4 and 5, organised Jointly by the Physical 
and the Optical Societies, is at the opposite pole. 
Although the photo-electric effect both raises and re- 
solves many recondite problems in modern physics, 
its applications may touch modern life at points so 
far distant as photo -therapy and greyhound racing, 
and it was in great measure on applications that the 
interest of the discussion centred. 

That a metal plate, exposed to the light from 
an arc, acquires a positive potential indicating 
therefore the emission of electrons — was observed so 
long ago as 1888 by Hall waehs, and facts of fmrda- 
mental importance were rapidly accumulated by 
•Elster and Geitel, who demonstrated in particular that, 
while ultra-violet light was the effective agent in 
establishing the positive potential of an ordinary 
metallic plate, the alkali metals, sodium, potassium, 
and rubidium, were sensitive to rays from the luminous 
portion of the spectrum. 

Einstein in 1905, using the hypothesis of light 
quanta, showed that the maximum kinetic energy 
of electronic emission was a linear function of the 
frequency {v) of the light employed. In fact, 

l mv^ = h{v - 

where hv^ is the ‘ electron affinity and is a measure 
of the loss of energy suffered by the electron in escap- 
ing from the interior of the atom. This equation, which 
is the basis of one of the most accurate methods for 
the determination of Planck’s constant 7i, suggests 
that there is a light -frequency vq, characteristic of 
the metal on which the light fails, and such that, if 
the incident light has a frequency less than no 
electron emission takes place. 

The fact that a metal such as potassium is sensitive 
to ordinary light at once suggests its use in a cell in 
which the electronic current so produced may be 
measured, and its variation studied with variation 
of the incident light. Again, the photo-electric 
current may be amplified by valve circuits used out- 
side the cell, or may be magnified within the cell by 
filling the cell with gas, applying a relatively large 
electric field and so j)roducing ionisation by collision. 

Obviously, constructional problems of no small 
difficulty at once present themselves, and, these prob- 
lems solved, with the many applications of photo- 
electric cells, the question of standardisation arises. 
It is, for example, a matter of primary importance 
that the gas -filled cells now so largely used in con- 
nexion with talking films should be standardised as 
regards size, voltage, and terminal arrangements. 
This and allied matters are discussed in detail by 
Dr. Norman Campbell, while the problems of manu- 
facture are very fully described in connexion with 
the thalofide cell (a cell sensitive to the infra-red, in 
which the active substance is oxidised thallium sul- 
phide), barium photo-electric cells, sodium, and selen- 
ium cells. 

Theoretical problems did not bulk largely in the 
discussion. Dr. Campbell described a theory of 
selective emission in which it is suggested that in 
selectively emitting surfaces an electro -negative 
element is universally present. Further, following a 
clue given by the recent work of Fowler and Wilson, 
the conditions for selective transmission are assumed 
to be fulfilled if the potential changes at the trans- 
mitting surface are such that a ‘ valley ’ of potential 
is formed between two ' peaks ’ so situated that the 


I waves associated with the electrons are capable of 
I forming stationarj^ waves between the sides of the 
valley. Two investigations of valve -amplification of 
photo-electric currents complete the more import- 
ant theoretical studies read during the discussion. 

The papers presented may conveniently be grouped 
under the main headings, history and, development, 
theory, manufacture, and applications. Naturally, 
the application of widest interest is to photometry, 
and it is not surprising that eleven out of the twenty - 
seven papers presented deal with various aspects of 
photometry. The problem is not easy. It has been 
well remarked of the human eye that “ an instrument 
that will work with almost equal precision in illumina- 
tions differing in a ratio of ten thousand to one is not 
likely to distinguish easily small differences of illumina- 
tion ” . Photo-electric methods are considerably more 
precise, but it must be carefully considered what 
that precision measures, in view of the fact that two 
lights, judged by the eye to be equal, will not be 
rated as equal by a photo-electric cell unless they 
have the same quality ; and further, it may be 
debated whether high precision is worth while, when 
we remember that in problems of vision the eye is the 
final standard. However that may be, photo-electric 
photometry is coming into wide use, and the papers 
dealing with precision measurements in photometry, 
the compailson of lights of very small intensity, the 
photo-electric measurement of daylight and of under- 
sea illumination, photo-electric photometry in relation 
to photo -therapy, and spectro-photometry, form a 
most helpful contribution to the discussion of this 
important branch of the subject. 

In the section dealing with measurements, attention 
may be directed to a description, by Mr. Eric Moss, of 
a very compact null electrostatic method, involving 
the use of the Lindemann electrometer, for the 
absolute measurement of the photo-electric current. 

A particularly neat application of the photo-electric 
cell to the measurement of small angles was described 
and demonstrated by Dr. Perfect, in which an image 
of a narrow slit is focused on the razor-sharp edge 
of a steel prism and is thus divided into two com- 
ponents, the relative intensity of which varies with 
the position of the image of the slit. This relative 
intensity is measured by allowing the components to 
‘ flicker ’ on a photo-electric cell. The' amplified 
alternating photo-electric current is rectified by a 
commutator, and its magnitude measures the relative 
intensity required. In the experiment as shown 
displacements of the beam of light which forms the 
image of the slit are compensated by means of a hollow 
prism containing air, the internal pressure of which 
may be varied. It is possible by this arrangement 
to measure angles of less than 15''' with a probable 
error of the order of 0'05". 

The discussion of the papers provided, an occasion 
for a lively duel concerning the relative merits of the 
selenium cell and the photo-electric cell. But a 
welcome innovation, that of demonstrations, during 
the tea interval, of the subjects of papers of experi- 
mental interest, gave an opportunity, of which most 
of the members of the audience made full use, for 
that informal interchange of ideas which is, perhaps, 
one of the most valuable features of a discussion. 
This apart, the experimental illustrations, which 
included an exhibit of photo-electric cells of the type 
developed by Prof. Lindemann, and a demonstration 
by Prof. Thirring, of Vienna, made all the difference, 
for one hearer at least, between vague and vivid 
memories of a very valuable discussion, 

Allan Feeguson. 
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New Recording Anemometers. 


liiive reeei\j'‘d a co,iiim.iiiiieation irom Prof. 
W. W ..Si'ioulejkin, of tl:ie Institute of Physics and 
.Biophysics of Moserjw. .Living particulars of apparatus 
which* h<^ has designed for automatic measurement of 
t i 10 two following quantities : . 

7 ‘ The amount of air that passes in a given interval 
time across a unit of area normal to the instant- 
aneous flow of the wind. This is a modification of 
the ordinary, .Roijinson anemometer, arranged so that 
a paper tape is unrolled by an amount dependent upon 
the tlow" required. 

(2) The instantaneous components of unit wind 
velocity in any two ..horizontal directions at right 
angles, or, i.n other w'ords, the values of cos B and 
si,n B, w.lie.re B is the angle between the direction of the 
wind and any fi,xed horizontal datum line, for example, 
the tan;ge,nt to the coast line at a seaside place. 

No special difiiculty appears to have been attached 
to the designing of suitable link mechanism for achiev- 
ing these ends, and it is stated that the apparatus is not 
costly to produce. A specimen has been supplied to 
the hydrophysical station of the above-mentioned 


The mechaiiism for achieving item (1) above is 
show.n in Fig. 1. E is a ratchet wheel, and M an 
electromagnet. Every time that the cups of the 
anemometer complete one revolution, they complete 
an electrical circuit which brings this electromagnet 
into operation, and the latter turns the ratchet wheel 


Fig. 1. 

institute at Kaziveli (Crimea) for use in solving prob- 
lems connected with the transference of heat and water 
vapour from the Black Sea to the adjacent land. 

Another use suggested is for determination of the 
mean vector speed and direction of the wind at any 
place. In this case the axis of reference will be the 
east- west or south -north line. 


FIG. 2. 

forwards by one tooth ; this causes a definite length 
of the tape T to be unrolled. D is a disc which bears 
twelve rubber zeros and twelve rubber dots on its face, 
equally spaced around the axis. The disc D is turned 
by the hour hand of a clock, so that every half-hour a 
zero or dot comes opposite to the tape. The minute 
hand 8 of the clock completes an electric circuit 
through screw A or screw B every time that this 
happens, and by this means another electromagnet 
is bought into action which draws forward the iron 
disc H and makes a zero or dot on the tape. In this 
way the rmi of wind for each half-hour can be measured 
on the tape. 

The mechanism for achieving item (2) is shown in 
Fig. 2. T is the axis of a wind vane to which is 
rigidly attached an inclined disc K, The changes in 
the direction of the wind therefore cause K to revolve 
in a skew manner. 

A roller attached to a sliding piece P conveys the 
simple harmonic movement in the vertical of the 
upper surface of the disc K near to P to a pen arm (P) 
linked with P, this movement being recorded on a 
chart attached to the drum ?7, which is turned by 
clockwork. In a similar manner, a second pen con- 
veys the vertical movements of the disc at a point 90° 
from P through the agency of the sliding piece L. 
Now the difference in phase of 90° ensures that if the 
apparatus is so set that the displacements of F are 
proportional to the cosine between the direction indi- 
cated by the vane and the axis of reference (for 
example, the coast line), then the second pen will 
record the sine of that angle. 


Atlantic and Pacific Land-Bridges.^ 


value of zoogeography as the pathfinder for 
^ geology is being more widely recognised. Br. 
von Ihering summarises in this paper some of the con- 
clusions from his life’s study of the biological relations 
of South America to the history of the Atlantic and 
Pacific Oceans. He agrees in general with the con- 
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elusions put forward in 1929 by Prof. J. W. Gregory 
(see Natube, April 20, 1929, p. 622) in the presidential 
address to the Geological Society on the “ History of 
the Atlantic ”, Br. von Ihering considers that the 
North and the South Atlantic were separated until the 
Miocene period by land that extended from West 
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Africa, to the Antilles and South America. South of 
that land there was some connexion between the seas 
of Egypt and South Africa. The faunas of the ISTorth 
and tiie South Atlantic first intermingled in the Upper 
Miocene period. 

The argument for the separation of South America 
and Africa by drift based on the shape of South 
America is invalid, as that shape was developed only 
ill the Middle Quaternary. Previously the South 
Atlantic was a warm sea, and mangroves lived as far 
south as the Rio Negro : earth -movements then 
admitted a cold current, and the mangroves were 
driven 12® northwards, the change of climate exter- 
minating the great Argentine Edentates. 

The Pacific Basin in Upper Cretaceous time was 
traversed by a land for which is suggested the name 
‘ Archipacifis Its eastern part extended along 
western North America as Schuchertland and along 
South America as Burckhardtland. The three sec- 
tions were each a centre of mammalian development. 
The Notostylops faxma and the Dakota flora reached 
Patagonia by way of Archipacifis. The first immigra- 
tion was earlier than the advent of Creodonts. 


Archigalenis is a remnant of Archipacifis, and wa:S 
the only Kainozoic trans- Pacific land-bridge : it lasted 
until the end of the Miocene period. To land west 
of America was due the range of the American Eden- 
tates, the intermingling in Patagonia of the northern 
and southern floras, and the occurrence in Mexico 
of an outlier of the southern crayfish and their 
parasites. 

The view that the bears reached South America by 
Miocene time cannot be maintained, as it is based on 
fossils from the Pampas Formation having been 
accepted as from the Biitrerios Beds. The isolation 
of Patagonia from Brazil until the Middle Miocene is 
now proved by deep bores under the pampas. 

A land connexion across the southern Pacific be- 
tween Australia and Patagonia is shown by, among 
other evidence, that of Protkylacinus, which, with its 
eight incisors, is a carnivorous marsupial, and not a 
Creodont. 

* Substance of a paper by the late Dr H. von Iheriiig on “ Land- 
Bridges across the Atlantic and Pacific Oceans during the Kainozoic 
Era ” communicated by Prof. J. W. Gregory to the Geological 
Society of London on June 11, 


Technical Teachers in Conference. 


rjlHE twenty -first annual conference of the Associa- 

tion of Teachers in Technical Institutions was 
held at Brighton during Whitsimtide, when the retir- 
ing president, Mr. A. E. Evans (Battersea Polytechnic) 
installed Mr. H. A. Norman (Headmaster, Junior 
Technical School, Bury) as president for the coming 
year. 

Delivering his presidential address, Mr. Norman 
commented upon changes in industry and education. 
It is not yet fully realised, he said, that a provision of 
technical education which suits an industrial system 
of small manufacturers and operations carried out by 
large skilled labour forces does not meet the needs of a 
changing system in which industry is organised in 
larger imits and in which a more highly trained skill is 
necessary in a smaller body of workers. Among the 
steps which are being taken to meet the problems pre- 
sented by this change he indicated the work of the 
Emmott, Malcolm, and Balfour committees which 
dealt with problems of education and industry, the 
sexies of inquiries, memoranda, and reports which are 
being steadily made by the Board of Education, and 
the government committees on salesmanship and 
engineering. He specially stressed two reports on 
local areas, Yorkshire and the West Midlands metal- 
working are^-. 

Surveying, the activities of the A.T.T.I., the presi- 
dent insisted that they are not concerned alone with 
problems of industiy and technical education. A 
well-balanced system of education needs co-ordination 
of all its branches. It is to be expected, therefore, 
that teachers’ associations should form joint com- 
mittees to examine mutual problems. Such joint 
committees (for example, the J oint Six Committee of 
the N.U.T., four secondary associations, and the 
A.T.T.I. ) are attempting to frame policies and to make 
decisions which affect the whole teaching world. They 
are accpiiriiig a status which suggests they will be able 
to take other steps which may be desirable. Re- 
cently, it is true, when questions of detail were dis- 
cussed, the need for independent action by some of the 
constituent associations had aiDpeared— a fact which 
points to the conclusion that attempts to force unity 
will tend to perpetuate differences rather than to pro- 
mote common action. 

Mr. Norman made a special plea for junior technical 
schools in connexion with the raising of the school 

No. 3164, VoL. 125] 


leaving age. It is clear, he said, that the change will 
profoundly aflect work which falls within the pi^ovince 
of the A.T.T.I. Technical institutions will expect, as 
a result of the advance in staffing and equipment 
which the raising of the age should involve, that 
students will enter on technological studies much 
better prepared than is now the case. From the ex- 
perience of the junior technical school the question of 
staffing is of vast importance, since the success of any 
scheme depends ultimately on the teacher. The rais- 
ing of the leaving age will keep within the ranks of 
full-time pupils those who are growing from childhood 
to adolescence ; for all pupils a large proportion of 
this period of rapid growth and emotional change will, 
in future, be accomplished during school life. What 
steps are being taken to meet the new facts and condi- 
tions ? Endless heavy and monotonous toil such as 
is often suffered by children who enter industry at 
twelve and thirteen years of age is not part of the 
birthright of any child ; but neither is an education 
which does not satisfy because it fails to use the am- 
bition of boys and girls to be up and doing in the 
world. There is a part in all of us which is pi-acticai 
rather than wholly bookish ; there are children whose 
whole nature can best be developed by reference to 
those practical instincts. The admitted success of the 
junior technical school has been due to the fact that, 
while it does not neglect the academic side, a good pro- 
portion of its time is spent in pursuits which involve 
practical work in rooms other than class rooms. Its 
staff, too, includes teachers who are themselves 
directly acquainted with the conditions of life which 
face pupils not only in industry and commerce, but 
also in the greater part of the circumstances arising 
therefrom which go to make up the life of a young 
person. 

Mr. Norman insisted that the A.T.T.I. could not 
wholly discharge its function through the media of its 
local and national activities. The advance of science 
is slowly breaking down international barriers ; cer- 
tain international problems cannot, therefore, be 
avoided. He was happy, however, to be able to re- 
port work done in connexion with the interchange of 
teachers through the English-speaking Union, and the 
share which the association has taken in the work of a 
committee of local education authorities, teachers’ 
associations, and the League of Nations Union, which, 
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with n-‘Lra!'»l to tlio hicliision of League of Nations 
teaelii?!!;- la st*houls, has recently presented its report 
fo the President of tin Board of Edncation. ■ 

^\nioiie' the resolutions ilealt with by the Conference 
wa.- one* whic'li urged the necessity for connecting links 
bf'twcfji a:< wJUTu nenr dopartincjits concerned with 
education scheiues (for example. Ministries of Health, 
Lisbour, Agncuitiue, and Education) ; and one which 
pleaded for legislation recognising for purposes of 
superannuation all full-time service in university 
colleges, prior to the introduction of the present 
univiM'sity superanmiation scheme, as service in a 
technical institution. 


University and Educational Intelligence. 

: Lohboh. — A pplications are invited for the Laura 
■ 'de Salieeto studentship for the advancement of cancer 
researeli. The studentship will he tenable for not 
less than two years, and the annual value £150. The 
latest date for the receipt of aj^plieations by the 
Academic Registrar, LTniversity of London, South 
; . Kensington, S.W. 7, is July 1. 

Manchester, — A limited number of research 
scholarships in technology w^ill be awarded in July 
next by the Manchester Municipal College of Tech- 
nology. The value of each will not exceed £100. 
Research may be undertaken in any of the following 
departments ; mechanical engineering, electrical en- 
gineering, municipal engineering, applied chemistry, 
textile industries, photographic technology, print- 
ing, and industrial administration. There are also 
scholarships of a yearly value of not more than £100 
each, to part-time students of the College and others 
who are Manchester ratepayers or sons or daughters 
of Manchester ratepayers. Applications must reach 
' the Registrar on June 27 at latest. 

OxEOBD. — In proposing the acceptance of the offer 
by Sir William Morris to place the Radelifte Observa- 
tory site and buildings in the hands of trustees for the 
benefit of the Radcliffe Infirmary and the Medical 
School, Professor O. Dreyer directed attention to the 
unique character of the gift, spoke of the closer 
connexion between the University and. the Infirmary 
which it would favour, and pointed out that it would 
provide room for the extension of the Infirmary, and 
for the development of post-graduate teaching. 

The report just published of the Delegates of the 
University Museum announces that a scheme has 
been put into operation whereby details of certain 
vacancies requiring candidates with scientific training 
can be brought to the notice of the teaching staffs of 
the Museum departments. 

The reports of the various scientific departments 
contain lists of research work published during the 
year, and accounts of accessions to the collections. 
These are especially copious in the ease of the Pitt- 
Rivers Museum and the department of the Hope 
j^rofessor of zoology. Noteworthy among the former 
are a collection from the Bororo tribe of Brazil, made 
by Mr. George M. Dyott during his expedition in 
search of traces of the late Col. Fawcett, and a very 
remarkable series of wooden objects found in a cave 
in Tanganyika Territory ; among the latter a fine 
series of Paraguayan butterflies presented by the late 
Dr. Charles Hose, a great collection of ants made by 
Mr. W. Cecil Crawley, a large number of Coleoptera 
from Windsor Forest given by Mr. Horace Donisthorpe, 
and a very full collection of British Lepidoptera by 
Dr. Nevil Sidgwick. This collection, part of which 
was made in the company of the late Mr. Arthur 
Sidgwick, contains a specimen of the North American 
Danaida plexippus caught at Lyme Regis in 1886. 

No. 3164, VoL. 125] 


A SCHOLARSHIP of the value of £100 for post- 
graduate research on wool has been instituted by the 
Weavers’ Company. The research , will be carried 
out in the laboratories of .the Wool Industries Resea, reli 
.Association. Applications should be sent not late.r 
than June 30 to the Secretary, Wool Industries 
Researeli .Association, Torridon, Headingley, Leeds. 

From the Imperial College of Tropical Agriculture, 
Trinidad, we have received a pamphlet containing a 
prospectus for 1930-31, the principal’s report for 
1928-29, and a register of staff and students. Courses 
are offered in agriculture, botany, chemistry and soil 
science, economics, mycology and bacteriology, tropi- 
cal sanitation and hygiene, technology (chemical 
machinery, sugar technology, colloid science, physical 
chemistry, field and factory control), veterinary 
science, zoology, and entomology. A diploma course 
covering three years, a one-year course, refresher 
courses, and various post-graduate courses are pro- 
vided. Fifty -five students were in residence last year, 
including twenty -seven graduates. The instructional 
staff numbered sixteen. In addition to numerous 
shorter notes and articles in the college journal, 
Tropical Agriculture (6d, monthly), twenty-one scien- 
tific papers were published during the year. Research 
is, in the main, eoncenteated, so far as concerns long- 
range investigations, on four crops, namely, sugar- 
cane, bananas, cacao, and limes. The plant includes 
a sugar-cane factory in which more than a thousand 
tons of cane were dealt with during the year. 


Historic Natural Events. 

June 23, 1783 * Severe Frost. — Great damage was 
caused in Britain by a severe frost. Trees and fruit 
crops suffered badly, and also barley, oats, and rye. 
Ice a quarter of an inch thick was formed on tubs of 
water. 

June 23, 1783. Dust Haze. — Gilbert White, in the 
“ Natural History of Selborne ”, describes a peculiar 
haze or smoky fog which prevailed for many weeks in 
Britain and many parts of Europe on June 23- July 20, 
“ during which period the wand varied to every 
quarter, without making any alteration in the air. 
The sun, at noon, looked^as blank as a clouded moon, 
and shed a rust-coloured ferruginous light on the 
groimd and floors of rooms, but was particularly lurid 
and blood-coloured at rising and setting. All the time, 
the heat was so intense that butchers’ meat could 
hardly be eaten the day after it was killed ; and flies 
swarmed so in the lanes and hedges that they rendered 
the horses half -frantic and riding irksome.” The haze 
was undoubtedly due to volcanic dust from the erup- 
tionof Asama. 

June 23, 1921. Thunderstorm and Flood.— The city 
of T’ung Chuan, in the province of Sz Chuan, in the 
interior of China, was visited by a severe thunderstorm 
which began at 1 a.m. and continued for twelve hours. 
During that time the rainfall amounted to 7-45 in. 
The level ground surrounding the city was flooded knee 
deep and corn was beaten down everywhere. The 
water entered the west gate, destroying many huts, and 
even some more solidly built houses fell down. Several 
people were drowned and many others rendered home- 
less. Two soldiers were struck by lightning and killed, 
others were rendered speechless. The Chinese said 
that they had not experienced such a storm for many 
years, and tha6 it occurred because a dragon had been 
stolen from one of the temples outside the west gate. 

June 24, 1034. Frost. — The Anglo-Saxon Chronicle 
records that ‘‘ On Midsummer Day there was such a 
vehement frost, that the corn and other fruits of the 
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earth were blasted and killed, so that thereupon fol- 
' lowed a great dearth, in all the country.’’ 

June 24, 1897. Hailstorms. — The morning was very 
hot in England, and during the afternoon a series of 
violent thund erstorms developed at many widely separ- 
ated localities. The greatest damage was done by a 
storm which crossed Middlesex and continued to Col- 
chester in Essex, accompanied by violent winds and 
heavy hail, the stones being described as ‘‘as big as 
hens’ eggs”. The storm played havoc with the 
Diamond Jubilee decorations, broke thousands of 
panes of glass, smashed tiles, blew down chimneys and 
trees, ruined crops, and killed thousands of birds. 
There was great distress among the farmers in Essex, 
for there had not been a bad hailstorm for some years, 
and many of them had given up insuring against hail ; 
the Lord Mayor of London opened a relief fund for the 
benefit of the sufferers. 

June 25, 1545. Thunderstorm. — A great tempest 
occurred in Derbyshire, in which trees were overturned 
and churches, chapels, and houses unroofed. In Lan- 
cashire hailstones fell, said to be as big as a man’s foot. 

June 28, 1788. “ The Midsummer Flood.” — Whistle- 
craft, in “ Bural Gleanings ”, states that the most re- 
markable rain ever known in northern Suffolk in June, 

“ came down in awful torrents for some hours, until it 
caused the greatest inundation ever recorded in these 
parts. It has ever afterwards been called ‘ The Mid- 
summer Flood ’.” 

June 28-July 4, 1901. Heat Wave.— A spell of uni- 
formly high temperature produced more serious effects 
in New York than had ever been experienced before. 
Even at night the thermometer rarely fell below 80° F., 
and the air was very humid. The asphalt with which 
the streets were paved softened with the heat, and the 
wheels of vehicles ploughed deep ruts in the roadways. 
Outdoor work was practically suspended, and even the 
Stock Exchanges in New York and Boston were closed. 

150.000 people abandoned New York city, and thou- 
sands more slept in the public parks, which were kept 
open at night for that purpose. The hospitals were 
overcrowded with cases of heat prostration, while 
several hundred people and more than a thousand 
horses died from heat stroke. 

June 28, 1917. Heavy Rain.-— A depression passed 
along the English Channel, and very heavy rain fell 
over Somerset. At Sexey’s School, Bruton, the amount 
measured was 9*56 in,, a large part of which fell be- 
tween 1 1 p.M. on June 28 and T a.m. on June 29. This 
is the heaviest fall in twenty-four hours on record in the 
British Isles. At King’s School, Bruton, the amount 
was 8-48 in. It is estimated that during this storm 

525.000 million gallons, or 2340 million tons of water 
fell in England and Wales. A great volume of water 
flowed along the valley of the Brue towards Burnham. 
At Bruton the valley narrows, and the town bridge 
confines the river still further, and here the water, 
unable to pass, flooded the low-lying parts of the town, 
doing much damage. 

June 28, 1928. Heavy Rain. — Continuous heavy 
rain fell over the mountains of North Wales during 
strong south-westerly winds, the total reaching 7*77 
in. at Blaenau Festiniog in Merioneth. The rain- 
fall was largely due to the mountains, but an analysis 
of the weather charts showed that the winds were 
derived from two separate sources, a relatively cool 
current from the northern North Atlantic and a 
warmer current from farther south. These two cur- 
rents were brought side by side, and it is probable that 
the cool current spread sideways under the warmer 
and moister air, raising it steadily and continuously 
throughout the day, and so greatly increasing the 
rainfall. 
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Societies and Academies. 

London. , 

Linnean Society, May 15. — H. R. Hewer : Studies 
m colour-changes in fish (.Pt. 5). The colour -patterns 
in certain flat-fish, and their relation to the environ- 
ment. Microscojjicai examination of the chromato- 
phores, which form the basis of the coiour-patterns, 
shows that the spots occurring on the upper side of 
the body may be divided up into groups according 
to their characters, such as distribution, size, and con- 
stituent chromatophores . These groups constitute the 
‘ patterns ’, and they act as distinct entities, all the 
spots belonging to any particular pattern reacting in 
the same manner to any one stimulus. The constitu- 
tion of any given t;jYe of spot is remarkably constant 
with a species. Among the fish examined, those hav- 
ing the greatest number and complexity of colour- 
patterns and therefore j)ossessing the machinery for 
the largest range of adaptation, are the turbot (Rhom- 
bus maximus) and the brill [R. Icevis), which are noted 
for their habit of moving over considerable areas. A 
study of the constitution of the spots in young forms 
in closely related species has demonstrated a series of 
stages of complexity approximating to the lines along 
which evolution has probably taken place. — E, M. 
Delf : The release of oogonia in the Fucaceae. The 
first species considered was of Bifurcaria brassiciforme, 
one of the Fucacese common on the shores of the Cape 
Peninsula. Comparison was then made with other 
genera of intertidal habitats such as Fucus, which is 
I habitually exposed during the fail of the tide and 
Sargassum and Gystophyllum^ which are intertidal but 
constantly covered even at low spring tides in most 
localities. 

Geological Society, May 28. — H. H. Swinnerton : 
The post-Clacial deposits of the Lincolnshire coast. 
The clays which underlie the Lincolnshire marsh- 
land crop out between the tide-lines along the 
coast, and many temporary exposures have been 
examined in the vicinity of Chapel St. Leonards 
and Ingoldmells. These deposits lie upon an uneven 
floor of boulder-clay, and may be divided into Lower, 
Middle, and Upper Series, separated by well-defined 
erosion-surfaces. The lower series consists of peat 
enclosing remains of oak, alder, and birch. It was 
formed during Neolithic times, when the area must 
have been at least 20 feet above its present level. 
The middle series consists almost entirely of purple 
aild grey buttery clays, and rests upon an eroded 
surface of botilder-clay and peat. It is usually 7 feet 
thick, and is divisible into lower and upper portions 
by a marked difference in the contained flora. The 
upper series consists of grey, purple, and black sloppy 
clays, with numei'ous Scrohicularia and Cardium in 
their lowest portions. The thickness varies from 18 
to 9 feet. There is evidence that this series was 
formed after the Homan occupation. The character 
and contents of these post-Clacial deposits indicate 
deposition under estuarine conditions, associated with 
the presence of an off-shore barrier, probably breached 
during the thirteenth and fourteenth centuries, thus 
establishing the present exposed condition of the 
coast. 

Mineralogical Society, June 3.-— L. J. Spencer : A 
new meteoric iron from Piedade do Bagre, Minas 
Ceraes, Brazil. This mass, found in 1922 and weigh- 
ing 130 lb., is of special interest in showing on one 
corner a well-marked octahedral fracture, and on a 
polished and etched section taken from this por- 
tion of the mass a complex system of very distinct 
Neumann lines. Neumann lines are twin-lamellae 
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I )ro( 1 1 H *{ *f I 1 1 \ u I ’ < i i i i u ' « n I » 1 ,J n PS of the ieosi tetrahedron 
1211 I; aioi il is fipheved that these, as well as the 
traf‘Tni''\ wt‘re ileveloped l^y the shock of 
iiofiac'i -whei! the meteorite fell with its corner on 
hard s'ock. — Miss Jessie M. Sweet: Notes on British 
harvias. It is sIk'jwi! tliat the localities of barytes 
and lliiorirp follow the outcrop of the Whin Sill in the 
nortfi of HiiLdand and of the t<')adstones in Derby- 
sliiie. Attiaitioii is directed to a change in colour 
from yellow to blue in some barytes crystals from 
i\iowl)ray mine, Frizington, (.‘urrifici'land, on exposure 
to thc' ligiit. Zoned crystals ami some rare crystal- 
forms arc fiescj’ibed. — M. H. Hey : On face- and zone- 
symlinls referred to hexagonal axes: The three hexa- 
gonal zone-syrnbols for any one zone referred to the 
Bravais axial system and, obtained by cross multiplica- 
tif>n of face-symbols dropping the first, second, or 
third index, ail obey the Weiss zone-law and, when 
afide<l togetlier, applying a factor of 2/3 for the fourth 
index, >he!d a four index zone-sjunbol identical with 
that olitaincfl for tlie zone from the gnomonic or 
linear projection. Tliis four index zone-symbol also 
obeys the Weiss zone-law if a factor of 3/2 be applied 
to tlie unique index when operating upon the face- 
symbols of a face in the zone. General expressions 
are obtained for passing from any one of the three 
index zone-symbols to the other two and also to the 
four index symbol and vice-versa. — L. J. Spencer : 
J3iographical notices of mineralogists recently de- 
ceased (foui^th series) : For the past tlrree years 
thirty-eight biographies are included. Ages range 
from thirty-two to ninety-one years, w^ith an average 
of sixty-eight years. Prominent are P. Groth and 
G. Tsciiermak, who both died in 1927. — F. Walker : 
A tholeiitic pliase of the quartz -dolerite magma of 
central Scotland. The tholeiites of Dalmeny and 
Ivinkeli are described and shown to contain chloro- 
phieite. It is demonstrated by means of analyses and 
refractive index determinations that the residual glass 
is of acid eoinposition in both rocks : a conclusion 
wliieli does not support some of tlie ideas of Dr. 
G. N. Fenner on the crystallisation of basalt.- — 
M. H. Hey : On pink epsomites and fauserite. A 
supposed specimen of the latter in the British Museum 
proves to be pink epsomite. Fauserite is a doubtful 
species. 

Physical Society, June 13. — E, J. Williams : (1) The 
induction of electromotive forces in a moving liquid 
by a magnetic held, and their application to the 
investigation of the flow of liquids. A magnetic held 
induces electromotive forces in a moving liquid and 
by investigation of the e.m.f.’s produced by a known 
magnetic field it is possible to obtain information 
about the distribution of velocities in the liquid. 
Potential differences of the order of 10"^- 10“^ volts, 
set up by a magnetic field in an aqueous solution of 
copper sulphate, can be satisfactorily measured. (2) 
The motion of a liquid in an enclosed space. The 
increase of resistance of a column of mercury in a 
magnetic field, found in experiments on this effect, is 
due to the internal motion of the liquid produced by 
the action of the ampere forces betw^een the magnetic 
field and the electric current traversing the mercury. 
E.m.f.’s so small as 10"® to 10"'^ volts, induced by a 
magnetic field in moving mercury, can be accurately 
measured. — E. V. Appleton : Some notes on wireless 
methods of investigating the electrical structure of the 
upper atmosphere (2). The relations between the 
optical and equivalent j)aths of waves deviated by 
the upper atmos|3here and between the rates at which 
these quantities may vary with time are investigated 
theoretically, and, from the results of experiments 
carried out to test these relations, deductions are 
made concerning {a) the existence of more than one 
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ionised region in the u[)pci“ atmosphere, (h) the pos- 
sible influence of magnetic storiihs on atmospheric 
ionisation, (c) the gradient of ionisation in the upper 
atmosphere and its alteration under solar influence 
at sunrise, and (d) the actual height reached by waves 
deviated in the upper atmosphere.— C. R. Darling : 
A simple method of showing the modes of vibration 
of a wire. The wire is heated with alternating electric 
current and its temsion, varied ; the various modes 
are easily observable owing to the luminosity of the 
wire. 

Dublin. 

Royal Irish Academy, May 26. — R. W. Ditchburn : 
Notes on resolving power. The nature of the Bayleigh 
conception of resolving power and its range of 
application are discussed. We may usefully dis- 
tinguish three stages in resolution ; first, when in- 
homogeneity may be detected ; second, when the 
number and wave-length separation of the com- 
ponents can be distinguished ; and third, complete 
resolution when both wave-lengths and intensities can 
be accurate^ measured. The Rayleigh criterion 
corresponds roughly with the second stage. The 
paper includes sections dealing with (a) the difference 
between visual and photographic photometric resolu- 
tion ; (b) the difference between resolution of emission 
and absorption lines ; (c) the resolution of lines of 
unequal intensity ; (d) the resolution of lines of finite 
breadth. The fundamental conditions affecting the 
practical efficiency of methods for wave-length resolu- 
tion are considered. 

Edinbukgh. 

Royal Society, May 26. — Niels Bohr: Philoso- 
phical aspects of atomic theory : Recent experimental 
and theoretical studies of physical phenomena have 
revealed a limitation in our ordinary concepts of 
natural philosophy as regards the description of the 
behaviour of single atoms. This limitation is an im- 
mediate consequence of the discovery of the elemen- 
tary quantum of action, which excludes a simple dis- 
tinction between the atomic phenomena and the ob- 
servation, since any observation necessarily involves 
a finite change in the course of the phenomena. This 
circumstance prevents a pictorial description of atomic 
phenomena and allows us to apply physical concepts 
only in connexion with probability considerations. 
The new situation in jibysics with which we are thus 
confronted presents a remarkable analogy with situa- 
tions with wfiiich we are familiar from studies in biology 
and psychology. 

, Paris. 

Academy of Sciences, May 5. — E. Goursat : The 
singular multiplicities of systems in involution. — 
Georges Perrier: The Rohan-Chabot expedition 
(Angola, Zambezi). This was an expedition organised 
privately by Comte Jacques de Rohan-Chabot. A 
resume is given of the geographical, magnetic, and 
meteorological observations. — Ch. Achard and M. 
Enachesco : The variations, spontaneous or provoked, 
of the distribution of chlorine between the serum and. 
the blood corpuscles in disease. The results obtained 
broadly confirm those previously described concerning 
the variations of the chlorine and of the acid-base 
equilibrium in morbid states, particularly in cyclic 
diseases. — Paul Delens : The analytical representa- 
tions of cycles of space.~F. Campus: Correction of 
the mean fibre of the arches of barrages. — B. Galerkin : 
Contribution to the general solution of the problem 
of the theory of elasticity in the case of three dimen- 
sions. — Benjamin Jekhowsky : The calculation of the 
dimensions of the orbit of the new trans-lSTeptimian 
celestial body. — M. and Mme. Henri Mineur : The 
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rotation of the local star cluster and 'the galaxy.-— 
Jean Peltier : The search for defects in ferromagnetic 
test-} 3 ieces. By the use of a four- valve amplifier and a 
loud speaker, superficial faults of one cubic millimetre 
produce sounds audible all over the laboratory : at 
present the method is limited by the fact that the 
penetration is only some millimetres into the test 
specimen, but this defect may be overcome by the use 
of more powerful magnetic fields. — E. Rinck : The 
equilibrium, in the fused state, between sodium, 
potassium, and their fluorides. The law of mass 
action (Ka)(KF)/(K)(NaF) = c has been verified, c 
being a constant of about 0*29. — Mile. Amagat : The 
action of sodium amide on some alkyl bromides. 
Bromides of the type (CgHg)!^ . CH . CHgBr treated 
with sodium amide in xylene solution give almost 
exclusively the symmetrical hydrocarbons CgHg . CH = 
CH.R. — Ch. Courtot and J. Pierron : Contribution to 
the study of alcohols unsaturated in the ^ or y 
positions. — Henri Besairie : The stratigraphy of the 
secondary and tertiary formations of the province of 
Betioky (south-west Madagascar). — ^Jacques de Lap- 
parent : The mineralogical and chemical behaviour 
of the alteration products of the gneiss of the French 
central massif, before the establishment of the sedi- 
mentary deposits of the Oligocene. — C. and M. 
Schlumberger : The electromagnetic determination 
of the direction of sedimentary deposits. — Mile. 
Lucienne George : Ephedra nebrodensis of the north 
of Africa. An account of the modifications of the 
plant due to the change in medium, more especially 
the intense insolation. — K, Guillaume : The migra- 
tion of the alkaloids in the course of the germination 
of seeds and the formation of the embryos : researches 
on Lupinus mutahilis, var. Gruiskanhs.- — Antonin 
Nemec : A rapid method for the determination of the 
effect of phosphatic manures on the yield of cultures. 
The method is based on the fact that the proportion 
of ferric oxide in a soil affects the action of a phosphatic 
manure. — Gordon H. Scott : The localisation of the 
mineral constituents in the cellular nuclei of acini and 
the excretory ducts of the salivary glands.— A. Poli- 
card and Mile. V. Mouriquand : The tissue reactions 
provoked by the intraconjunctival injection of particles 
of asbestos. An experimental study of pulmonary 
asbestosis. — ^J. Abelous and R. Argaud : The secretory 
activity of the nuclei in the suprarenal adenomes. — 
Mile. Andree Courtois : The proportions and varia- 
tions of the phosphorus in the course of nymphosis of 
some Lepidoptera. — Edouard Chatton, Andre Lwoff, 
and Mme, Marguerite Lwoff : The Phoretophrya, 
ciliated Foettingeriideae, hyperparasites of the Gymno- 
dinioides, parasite Foettingeriideae of the Crustacea. 

Prague. 

Czech (Bohemian) Academy of Sciences and Arts 
(Second-class, Natural Science and Medicine), April 4. 
— L. Seifert : A geometrical theory of the general 
surface of the third order. — E. Votocek, F. Valentin, 
F. Rac : Studies in the rhamnose series. The 
molecule of water in rhamnose, GgHjgOg . HgOj, 
is not constitutive but crystalline, since the com- 
bination of d- and /-rhamnose in aqueous alcohol 
yields anhydrous racemic rhamnose, (CgHi 305 ) 2 .— J* 
Klima : The determination of the order and de- 
composition of lines of striction of algebraic ruled 
surfaces. — ^J. Kokta : Some physico-chemical proper- 
ties of opals and their relation to artificial amorphous 
silicic acids. — B. Gosman : Reduction of sulphurous 
acid at the dropping mercury cathode. Sulphurous 
acid is reversibly reduced at about ”0-2 v. to hydro - 
sulphurous acid, only undissociated molecules being 
capable of reduction. Normal sulphites are not 
reducible. — ^J. H. Krepelka : The atomic weight of 
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arsenic, (I. The analysis of arsenic trichloride.) The 
mean value derived from thirfeon determinations of 
the ratios AsCLj : 3Ag and AsCI.j ; 3AgCl is As = 
74*936 ± 0*001, if silver is taken as 107*88 and 
chlorine as 35*458. This figure agrees closely with 
that of Aston-' (74*934) derived from 'the mass spec- 
trum. — O. Quadrat, T. Korecky : Complex organic 
compounds with alumiiiium hyiiroxide. 


Official Publications Received. 

British. 

Department of Scientific and Industrial Research. Building Research 
Abstracts. Vol, 3 (New Series), No. 4, April. Abstracts Nos. 671-901. 
Fp. 113-153. (London : H.M. Stationery Otlice.) *M, net. 

Commonwealtli of Australia : Council for vSeientifie and Industrial 
Research. Catalogue of the Seientifie and Technical Periodicals in the 
Libraries of Australia. Edited by Ernest R. Pitt. Pp. xxiv-f 120S. 
(Melbourne : H. J. Green.) 10s. 

A Short Account of the Work of the Indian Lac Research Iriistitute. 
Pp. 23. (Nankum, Ranchi.) 

Jofurnal of the Indian Institute of Science. Vol. 13A, Part 5 : Soil 
Survey of the Nalkantha District (Limbdi State) and its Signiticance. 
By C. V. Ramasvvarni Ayyar. Pp. 43-56. (Bangalore.) l.S rupees. 

Department of Agriculture : Straits Settlernehts and Federated Malay 
States. General Series, No. 2: Tlie Brazil Nut in Malaya. By J. 
Lambourne. Pp. 154-5 i>lates. (Kuala Lumpur.) 50 cents. 

Journal and Proceedings of tlie Asiatic Society of Bengal. New Series, 
Vol. 25, 19*29, No. 1. Pp. 313-f 29 plates. (Calcutta.) 4!) units. 

Armstrong College, Newcastle-upon-Tyne : Standing Committee for 
Research, Report, Session 192S-1929. Pp. 31. (Newcastle-upon-Tyne.) 

Somaliland Agricultural and Geological Department. Annual ‘Geo- 
logical Report for 1929. Pp. 12. (London : The Crown Agents for tlie 
Colonies.) 2s. 

Journal of the Royal Statistical Society. Vol. 93, Part 2. Pp. 1S3- 
341-f-xii. (London.) 7s. 6J. 

Patents, Designs and Trade Marks. Forty-seventh Report of the 
Comptroller-General of Patents, Designs and Trade Marks, ^vith Appen- 
dices for the Year 1929. Pp. 24. (London: H.M, Stationery Office.) 
4d. net. 

Transactions and Proceedings of the New Zealand Institute. Vol, 60, 
Part 4, December 1929. Pp. iv-H52 1-665. (Wellington, N.Z.) 

Transactions of the Institute of Marine Engineers, Incorporated. 
Se.ssion 1930, Vol. 42, May. Pp. 205-293 -f-xl. (London.) 

Institution of Chemical Engineers. Papers presented by Members at 
the World Engineering Congress, Tokio, October-Novernber 1929. (Papers 
277-2S4.) Pp. lOO-f-12 plates. (London.) 10s. 

Annual Report of the Zoological Society of Seotlaiid for the Year 
ending 31st March 1930. Pp. 63-1-16 plates. (Edinbuigh.) 

Empire Cotton Growing Corporation. Report of the Administrative 
Council of the Corporation submitted to the Ninth Annual General 
Meeting on May 29th, 1930. Pp. ii-f''^0. (London.) 

Ordnance Survey. Results of the Magnetic Observations made by the 
Ordnance Survey in England and Wales in 1928, and Preliminary Results 
(Declination only) of those nmde in Scotland in 1929. Pp. 7. (Loudon : 
H.M. Stationery Office.) Is. net. 

Empire Marketing Board, May 1929 to May 1030. (E.M.B. 28.) Pp. 
99. (London : H.M. Stationery Office.) 1.?. net. 

Department of the Interior : Nortli West Territorie.s and Yukon Branch. 
The North West Territories, 1930. By F. H. Kitts. Pp. 137. (Ottawa : 
F. A. Aeland.) 

Journal of the Chemical Society. May. Pp. vi -f 905-1276 -|~ xii. 
(London.) 

The National Benzole Association. Seventh Report of the Joint 
Benzole Research Goihmittee of tlie National Benzole Association and 
the University of Leeds. (Presented May 21st 1930.) Pp. iv-fX49-f 6 
plates. (London.) 

Australia. Third Briti.sh Empire Forestry Conference, Australia and 
New Zealand, 192S. Proceedings, Pp. 309-f-viii. (Canberra: H. J. 
Green.) 

FOBE'iGN. 

University of Illinois Engineering Experiment Station. Bulletin No. 
202: Laboratory Tests of Reinforced Concrete Arch Ribs. By Prof. 
Wilbur M, Wilson. Pp. 99. 55 cents. Circular No. 20 : An Electrical 
Method for the Determination of the Dew*- Point of Flue Ga.ses. By 
Henry Fraser Johnstone. Pp. 22. 15 cents. (Urbana, 111.) 

United States Department of Agriculture. Circular No, 116: Calcium 
Arsenate Dusting as a Cause of Aphid Infestation. By J. W. Folsom and 
F. F. Boudy. Pp. 12. (Washington, D.C. : Government Printing Oifice.) 
Scents. o 

Svenska Lihne-Sallskapets Arsskrift. Arging 13, 1930. Pp. viii-fl90. 
(Uppsala: Almquist and Wiksells Boktryckeri A.-B.) 

Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol. 82. Studies in xAfrican Acrydiinae (Orthoptera, Acrididae). Part 1 : 
Cladonotae, Scelimenae and Metrodorae. By James A. G. Rehn. Pp. 
91-137-4-4 plates. (Philadelphia.) 

Journal of the Faculty ot Agriculture, Hokkaido Imperial University, 
Sapporo, Japan. Vol. 23, Part 6: Syn these gerbender Stofte, Teil 2. 
Von Prof. Dr. G. Grasser iind K. Hirose. Pp. 1S9-223. (Tokyo ; Maruzen 
Go., Ltd.) 

U.S. Department of Commerce: Bureau of Standards, Miscellaneous 
Publication No. 108 : Manufacture and Properties of a Cellulose Product 
(Maizolith) from Cornstalks and Corncobs, By C. B. Hartford. Pp. 10. 
(Washington, D.C. : Government Printing Office.) 5 cents. 

^ The Science Reports of the Tohoku Imperial University, Sendai, Japan. 
Fourth Series (Biology), Vol. 5, No. 1. Pp. 213 -fS plates. (Tokyo and 
Sendai : Maruzen Co., Ltd.) 
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Kuiigl. ajOknrtHvn ktO', iStockliolm, Eriifhnisse der Beobaelitiingen 
dfjs 5!agHt‘l'i'.c‘.lsi'n Obhen'atrmniim i\\ Lovsi (Stockholm) im Jahre 1928. 
Fp. 33. tlo 5 (lma"'nf'liska Piiblikaliomr, Xr, ? : JordmagnetiBk Over- 
sikt J.-jirta ovrr Svs'figi 1030 (Sfagnefcic fli'neral Chart of Sweden 1930). 
k\ hiLstJiv S. Ljnngdahl. i‘p. 4. (Stockholm.) 

IhiUf'iiiis Iff thf' i-':ici!lic Sr-'u-nriin* Fishery Research Station. Vol. 3, 
Fai-t I : Matf 4 »iia.ih ho pm bam niAirrAPf'.Koro mofh (Material about 
the FisliPs itf tlic Sliantar S*'a). By U- U. iJndbergand O. P. Piiikeit. 
(With Siimauiry in English.) I*p* 139. 2r. 50k. Vol. 3, Part 2:. 

E ii03HAHino jioiHiux cooBiRKCTB niAiiTAPGKoro Mopfl (Upon the 
liottuii! Connunnit ies of the Shaiitar Sea— S-W Okhotsk Sea). ,By 
L Zrichs. (With Summary in English.) Fp. 112, Ir. -DOk, -{Vladi-. 
vostok.) ■ . ' " , . 

Journal of the I'aeuity of Science, Imperial University of Tokyo. 
Spct/ion i, : Mathematics, Astronomy, Pliysics, Chemistry. Vol. 2, Part 2 : 
liber die Aiitomorphismen einer endUehen zerlegbaren Grnppe. Von 
Kenjiro Shoda. Pp. 2.'t-r*0. o.OO yen. Section 3 : .Botany. Vol. 2, 
Part 3: Sttnlie.s on the Sfcrnctnre of Japanese Species of Ranunculus. 
By Masao Kinua.mw;i. Pp. 297-343. LOO yen. (Tokyo : Maruzen Co., 
J.j€i) 

Smitii>r,niau Institution. Explorations and Bdeld-Work of the Smith- 
sonian fn.stitution in i 92'.*. (Publication 3060.) Pp. iv-f-222. (Washing- 
ton, D.C. : Smith.'.onian institution.) 

Snnth.sonian Institution; United State.s National Museum. Bulletin 
190: Contrilsntions to th*‘ Biology of the Philippine Archipelago and 
adjacmut Regions. The Fishes of the Families Amiidae, Chandidae, 
Dnieidae and Herranidae, obtained by the United States Bureau of 
B'i.sherles Steamer in 1907 to 1910, chiefly in the Philippine 

Islands and adjacent Seas, By Henry W. Fowler and Barton A. Bean. 
Pp. ix 4-334. (Washington, D.C. : Government Printing Oftice.) 60 
cents. 

U.S. Department of Connnere*; ; Bureau of Standards. Bureau of 
Standards Journal of Research. Vol. 4, No. 3 (R.P. Nos. 152-159). Pp. 
329-459. 40 cents. Vol. 4, No. 4 (R.P, Nos. 160-166). Pp. 461-599. 40 
cents. (Wasbington, D.C. : Government Printing Office.) 

U.S. Department of Ooranierce : Coast and Geodetic Survey. Special 
Publication No. 156 ; Triangiilatioa in Hawaii. By Hugh C. Mitchell. 
Pp. %dHh240. 50 cents. Special Publication No, 160: Triangulation in 
Colorado (1927 Datiim). By Oscar S. Adams. Pp. v-f 72. 15 cents. 
(Wa.shington, D.C. : Government Printing Office.) 

Animal Report of the Meteorological Obser%'atory of the Government- 
General of Tydsen for the Year 1927. Pp. iv-f-l54. (Eimsen.) 

National Research Council of Japan. R-eport No. 1, March 1922. Pp. 
iii-!-20. Report No. 2-3, April 1922-March 1924. Pp. iii-f 21-64. (Tokyo.) 


, , CATALOOOE.S. 

Liver Extract B.D.H. in the treatment of Pernicious Amemia. Pp. 
7. (London : The British Drug Houses, Ltd.) 

Books and Prints arranged under the following headings : Private 
Presses and Special Editions, First Editions, Literature in General, with 
a selection of books about Books, Old Prints and Maps. (No. 450.) 
Pp. 32. (Cambridge : Bowes and Bowes.) 


Diary of Societies. 

FBIDAY, June 20. 

Royal Societv of Medicine (Laryngology Section) (Summer Meeting), 
at 10 A. M. —Papers by Dr. D. Crow, Dr. A. Brown Kelly, Dr. D. 
McKenzie, T. Neville, E. Wafc.son-WiJliams, and others. 

Royal Society of Medicine (Obstetrics and Gynaecology Section), at S. 
—A. J. Wrigley : Puerperal Infection by the Pathogenic Anaerobic 
Bacteria.— Dr. H. K. Griffiths : («) A Lithop;cdion ; (6) A Short 
Account of a Pregnancy in One Horn of a Bicornate Uterus. 
Association of Economic Biologists. 

Institution of MuNicrpAu and County Engineers (South Midland 
District Meeting) (at Harxienden). 

SATURDAY, June 21. 

North of England Institute of Mining and Metallurgy (Newcastle- 
upon-Tyne), at 2.30.— Prof. H. Louis: The Pitman’s Y’early Bond, — 
J. T. Whetton : The Surveying of Bore-holes.— Discussion on Paper 
by G. E. Tansley on The Value of the Economiser in Present Day 
Boiler Installatioms. . 

Mining Institute of Scotland (in Mining Laboratories, Grassmarket, 
Edinburgli), at 3. — J. S. Carson : The Use of Iron and Steel for Under- 
ground Support. — C. McLuckie : The Detection of Inflammable Gases 
and Vapours. ~ DLscussiou on Paper by W. J. SkiUing on Low 
Temperature Carboiiisation. 

Physiological Society (at University College). — Prof. L. Lapicque and 
others: Diseu.ssion on The Time Relations of Excitation and their 
Significance in Central Nervous Phenomena. 

Royal Society of Medicine (Disease in Children Section) (at Norwich). 

MONDAY, June 23, 

Royal Geographical Society (Annual General Meeting) (at JEolian 
Hall), at 3.— Presentation of Gold Medals and Awards : President’s 
Address: Annual Report of the Council: Election of President, 
Officers, and Council. 

Royal Irish Academy (Dublin). 

TUESDAY, June 24. 

Quekett Microscopical Club (at 11 Chandos Street, W.l), at 7,30.— 
Gossip Meeting. 

Royal Anthropological Institute, at 8.30. 

London Clinical Society (at London Temperance Ho.spital). — Sir Robert 
Armstrong-Jones: The Evolution of the Human Mind (Macalister 
Lecture). 
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WEDyjssDj r, JcNE as. 

Geological Society of London, at 5.30. — J. E. Richey : The Geology of 
the Tertiary Igneous Complex of Ardnamiirehaii. 

Royal Society of Arts.— A nnual General Meeting. 

[ THURSDAY, Jvs’E 26, 

Royal. Society, at 4.30.— Prof. A. V. Hill _and P. S. Kupalov: The 
Vapour Pressure of Muscle. — Prof. A. V. Hill: The State of Water in 
Muscle and Blood and the Osmotic Behaviour of Muscle.™ W. Suck- 
smith : The Gyromagnetic Effect for Paramagnetic Substances.— Anri 
other Papers. 

Physical Society (at Imperial College of Science), at 5.— M. C. Johnson : 
The Effect of Photo-sensitised Mercury Vapour on the Walls of Silica 
Vacuum Tubes. — H. R. Nettleton and F. H. Llewellyn : A Sensitive 
.Rotating Coil Magnetometer.— L. Hartshorn: The BT-equency-errors 
of Rectifier Instruments, of the Copper-oxide Type for A.C. Measure- 
ments. — I). 8. Perfect : A Method of Eliminating the Effects of 
Magnetic Disturbances in Highly Sensitive Galvanometers.— Papers io 
he read in title only M. C. Marsh : The Thermal Insulating Properties 
of Fabrics.— W. Band : The Classical Qiiantum Theory and X-ray 
Excitation by Canal Rays and Alpha Particles. — A. T. McKay: 
Diffusion from an Infinite Plane Sheet Subject to a Surface Condition, 
with a Method of Application to Experimental Data.— S. Tolansky : 
Intensity Modifications in the Spectrum of Mercury. 

Medigo-Legal Society (Annual General Meeting) (at 11 Chandos Street, 
W.l), at S.— Prof. J. S, Haldane : Carbon Monoxide Poisoning. 
Institution or Mining and Metallurgy (at Geological Society).— 
Annual General Meeting. 

FRIDAY, June 27, 

Royal Society of Medicine (Otologv Section) (at Nottingham).— Papers 
by Dr. M. Evans, Prof. G. Guida, Dr. Densham, and L. Yates. 

SATURDAY, June 2S. 

Royal Society of Medicine (Orthopiedics Section) (at St. Vincent’s 
Orthopaedic Hospital, Eastcote, near Pinner), at 3. 

Royal Society of Medicine (Otology Section) (at Nottingham). 

CONGRESSES. 

June 21 to 28. 

Royal Sanitary Institute (at Margate). 

Monday, Jnne 23, at 3.— Lord Cornwallis ; Inaugural Address. 

Tuesday, June 24, at 10 a. m.— M eetings of Sections and Conferences. 

A. — Preventive Medicine. 

L— Representatives of Sanitary Authorities. 

V.— Engineers and Surveyors. 

VI.— Sanitary Inspectors, 

vn.— Health Visitors (including Personal and Domestic Hygiene). 
At 8 P.M.— Dr. O. 0. Bradley: Diseases of Domestic Animals from 
the Human Angle (Lecture). 

IFednesday, June 25, at 10 a.m.— M eetings of Sections and Conferences, 

A. — Preventive Medicine. 

B. — Engineering and Architecture. 

I). — Hygiene of Food. 

VI.— Sanitary Inspectors. 

VII. —Health Visitors (including Personal and Domestic Hygiene). 
Thursday, June 26, at 10 a.m.— Meetings of Sections and Conferences. 

I B.— Engineering and Architecture. 

C. — Maternity and Child Welfare (including School Hygiene). 

B’.— Veterinary Hygiene. 

IV.— Medical Officers of Health. 

Friday, June 27, at 10 a.m. — Meetings of Sections and Conferences. 

C. — Maternity and Child Welfare (including School Hygiene). 

E. — Hygiene in Industry. 

F. — Veterinary Hygiene. 

II. — Representatives of Port Sanitary Authorities. 

III.— National Health Insurance Services. 

, June 22 to 2S. 

International Congress OF Mining, Metallurgy, and Applied Geology 
( at Liege). —la three section.s : {A) Mining, including Keconnaisisance 
and Preliminary Work, Modern Methods of Working Goal Mines, 
Metalliferous Deposits and Quarries, Generation and Utilisation of 
Energy, Extraction, ^Ventilation (Gas and Dust), and Mechanical 
Treatment of Ores and Coal ; (B) Metallurgy, dealing with Blast- 
furnace Practice, Steel and Ferrous Alloys, Foundry Work, Non- 
ferrous Alloys and Fuels ; (G) Applied Geology, covering Metals, Fuels, 
Hydrology, and Geophysical Prospecting. 

June 23 to 27. 

Museums Association (at Cardiff*). 

Tuesday, June 24 (at Park Hotel), at 10 a.m. — Sir Henry A. Miers : 
Presidential Address. 

At 11.30 A.M. — Dr. O. Lehmann : Address. 

At 3.30,— Dr. 0. Fox; The National Museum of Wales. 

Wednesday, June 25 (at Engineers’ Institute), at 9.30 a.m.— Dr. C. Fox: 
The Affiliation of Museums— the Opportunities and Difficulties of the 
Parent Museum. 

At 10.30 A.M. — W. 0. Spriint and Dr. T. W- Woodhead ; Papers on 
Rural Science, 

At 2.S0.— Dr. F. J. North : Geology in Relation to the Small Museum. 
At 3,15.— H. A. Hyde : Botany in Relation to the Small Museum. 

' SU.jMME'R''M.EETIRG. ■ '[v; 

June 21 to 2S. 

North-East Coast Institution of Engineers and Shipbuilders (in 
Holland). 
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I Biology for Young Children. 

I T is sound, educational practice for teachers to^ 
avail themselves of the innate interests and 
inclinations of their pupils, especially in the earliest 
stages of their training. The millennium is not yet, 
but a little child may lead us towards its advent in. 
the teaching of biology. In a paper entitled '' The 
Biological Interests of Young Children ”, Tecently 
■published in The, Forum of Education (vpl, 7, 
No. 3, and vol. 8, No. 1), Mrs. Isaacs deplores 
the failure to link up the keenness evinced by 
little children in animal pets and in growing plants 
with later biological interests ; and gives an 
illuminating record of her experiences at the 
Malting House School, Cambridge, with a gTOup 
of children all of whom w ere less than seven years 
of age. 

Mrs. Isaacs maintains that an active, continuous, 
and cumulative interest in animal and plant life, 
but particularly in animal life, develops easily and 
uninterruptedly out of the young child’s innate 
curiosity and pleasure in these things ; provided 
(1) that their adult associates emancipate them- 
selves from prejudice and inadequate thinking as to 
the order in which plant and animal life should be 
dealt with, and the range of facts acceptable to 
children of tender age, and valuable educationally ; 
and (2) that the child’s actual direction of interest 
be followed, and heuristic help given.. Her records 
suggest strongly that children at this age are more 
actively and spontaneously interested in animals 
than in plants ; that the animal-interest is far more 
genuinely biological, plants being to the children 
little more than suitable gifts and decorations ; 
that the facts of the life-cycle in animals are more 
easily and directly observed and understood by the 
child, and thus that the animal-interest is more 
easily sustained and naturally linked on to formal 
biological study. 

To generalise from comparatively few" examples 
is, perhaps, rash, hut Mrs. Isaacs’ experience will he 
confirmed by many who have to do with young 
children ; and her conclusions merit careful con- 
sideration by those responsible for the education 
both of little and of older children. 

Another consideration that emerges from Mrs. 
Isaacs’ paper may be termed a moral one. There is 
in most children a curious mixture of tenderness 
and cruelty towards animals ; nor do the behaviour 
of carnivorous animals, and the apparent incon- 
sistencies of the adult population with regard to 
animal food, animal clothing, sport and the like, 
help to make clear to the child that cruelty is wrong, 
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and that re-j^pect ifs due to ail forms of life. It' was 
foiiiiri, howfTer, at the ]\lalting House School that 
* looking inside ’ sr>me dead animals, and hearing 
sometliing of the functions of the. organs exposed 
by dissection, so far from increasing the impulses 
to cruelt\' in children, had the reverse . effect, 
Tiie impulse to .master and destroy was taken up 
into the aim of understanding a living mechan- 
ism not greatly differing from that of a human 
being.' 

, .By e,iieoiira.gi.ng in the children any interest 
shown in. t.he processes of life, a steadily humane 
outlook wns achieved, mid a sense of responsibility 
to\¥ards pets and towards animals in general 
aw'akened and eiili veiled. The standard of positive 
inoralit}^ engendered by this method is of far more 
worth than the mere negative of not being un- 
kind ; and it expresses itself in eager interest 
in life-histories, and sympatlij^ with all animal 
activities. ' 


Egyptian Mathematics. 

TJm Mhind Mathematical Fajyyrus : British Musewm 
1005 f and 1005S. PkotograpMc Facsimile, 
Hieroglyphic Transcript mi , Transliteratioji , Literal 
.Trmislalion, Free Translation, Mathematical Com- 
mentary, and Bibliography, In 2 volumes. VoL 1: 
Free Translation and Commentary, by Arnold 
Buifum Chace, with the assistance of Prof. Henry 
Parker Manning ; Bibliography of Egyptian 
Mathew, atics, by Prof. Raymond Clare Archibald. 
Pp. vii + 210. Vol. 2: Photographs, Transcrip- 
tion, Transliteration, Literal Translation, by 
Arnold Buffum Chace, Ludlow Bull, and Prof. 
Henry Parker Manning ; Bibliography of Egyp)- 
tian and Babylonian Mathematics {Supplement), 
h}'- Prof. Raymond Clare Archibald; The 
Mathematical Leather Roll in the British Museum, 
by Stephen Randolph Kingdon Glanville. Pp. 
xvi + 31 photographs + 109 plates -f 12 + 8. 
(Oberlin, Ohio: American Mathematical Associa- 
tion, 1927-1929.) 

W HEN Prof. T. Eric Peet's handsome and in 
every respect admirable edition of the 
Rhind Papyrus appeared in 1923, anyone who read 
it must have felt that w^e had at long last (nearly 
fifty years had passed since the publication of 
Eisenlohr’s edition) a definitive translation and 
commentary, with all such detailed discussion of 
points arising on the text and its interpretation as 
would give Egyptologists and mathematicians, 
once for all, a sound basis for further researches on 
the subject. The immediate effect of Prof. Peet’s 
No. 3165, Vol. 125] 


j ■ publication was to usher in an epoch of fresh inten- 
sive study of the pri.nciples of Egyptian mathe- 
matics, wiiicli bid..s fair to put into the shade the 
work of those pioneers, like Moritz Cantor and 
Hultsch, wdio fi.rst took the matter up after Eiseii- 
iohr. First Mr. Battiscombe Gunn pub.lished in the. 
Journal of Egyptian Archmology for 1926 an in- 
valuable critical notice of Peet’s w'ork covering 
fifteen pages of small print, in wLich he put forw^ard 
many suggestions for improvements in the trans- 
lation of the text and the mathematical interpreta- 
tion ; so important were these that, wLerever 
Peet’s work is quoted by later waiters, wye almost 
invariably find Mr. Gunn also cited ; the tw^o are 
associated in a joint article in the Journal of 
Egyptian Archceology of November 1929 on four 
problems from the Moscow Pappus, the publica- 
tion of wliich in full is expected at an early date. 
But there has been equal activity abroad. Import- 
ant papers have appeared in the last few years, 
notably those of 0. Neugebauer (1926), 0. Gillain 
(1927), and, last of all, Kurt Vogel in “ Die Grund- 
lagen der agyptischen Arithmetik ” (1929), a book 
of 208 pages, which deals mainly with the table at 
the beginning of the Rhind, showing the decom- 
position, into a sum of submultiples, that is, frac- 
tions with numerator unity, of the results of 
dividing 2 by each of the odd numbers 3, 5, 7 . . . 
up to 101, and which seems to be the most com- 
prehensive w^ork of all, since, in addition to the 
author’s own elaboration of his subject, it contains 
notices of all earlier important contributions to 
the same. 

As regards the text and translation of the Rhind 
Pappus, one w^ould, on general principles, have 
expected Peet’s edition to remain without a rival 
for, say, another fifty years. Yet, within seven 
years of its publication, w'e have before us 
another which surpasses it in scale and magnifi- 
cence, Peet’s edition contained, besides the valu- 
able and comprehensive introduction extending to 
32 of the folio pages, and the translation and 
commentary combined (covering nearly 100 pages), 
a hieroglyphic transcription of the text on 23 
plates, with another reproducing the hieratic text 
of the New York fragments. In the present edition, 
Vol. 1 contains (1) a full introduction on Egyp- 
tian arithmetic and geometry generally, on Egyp- 
tian measures, and on the methods and aims of 
the Egyptian mathematician, with notes on the 
‘Egyptian calendar and chronology, then (2) a free 
translation and commentary suitable for the 
mathematician and the general reader, and (3) the 
first part (covering the period from 1706 to 1927) 


NATURE 


963 


June 28, 1930] 

of an extraordinarily valuable bibliography pre- Gunn and: others as rc 3 gards the text, and by other 

pared by Prof. Pv. C. Archibald, of Brown Univer- writers upon the content and the mathematical 

sity. The bibliography is not confined to works interpretation. 

■ wholP devoted to the Papyrus, but includes The effect of the new editions and the extensive 
iiiimeroiis references to other mathematical, scien- literature to which they have given rise is distinetty 
tific, and Egyptological works, as well as popular to put a higher value upon Egyptian mathematics 
papers and books, besides some of the literature than scholars were formerly inch'ned to assign to it. 
of ancient Babylonian mathematics. The biblio- At one time the Phind Papjmis was classed bi^ one 
graphy is enriched, in the case of the most im- school of thought as the notebook of a pupil, and 
portant wmrks mentioned, by very useful accounts not a very intelligent one at that, in view of the 
of the contents of those works, their relation to numerous mistakes w^hich disfigure it. But the 
one another, etc. ; it covers altogether (with indices) more it w^as studied, the more clear it became that 
80 of the large pages ; and it is continued in Vol. there w^'as distinct method in it, as well as a high 
2 by a supplement of 13 still larger pages dealing degree of skill in calculation. No doubt the prob- 
similarly with additional wmrks issued dowm to lems dealt with may seem to be mostly practical 
1930. rather than theoretical. Yet there is more science 

Volume 2 contains (1) a photographic reproduc- in the treatise than appears at first sight. Take 

tion of the w^hoie of the Phind Papyrus, including first the table of decompositions of fractions wPich 
the New’' York fragments, on a scale of five-sixths w^e should wTite as 2 in, wkere n is odd, into a sum of 
of the original size (31 photographs) ; (2), on the fractions with numerator unity (together with 2/3) : 
right-hand pages following the photographs, a for example, = I -gV , and == 
beautiful facsimile of the hieratic text (109 plates), This table, together with the numerous cases of 
in which are printed in red those portions of the manipulation of fractions in the rest of the treatise, 
text wPich are 'written in red ink in the original raises the whole question whether the Egyptian 
(Peet had in his edition distinguished the red-ink had any general conception of such a fraction as 
portions by underlining or otherwise) ; (3) a hiero- min wkere m is any integer less than n ; and it is 
glyphic transcription (based on that of Peet) noW' clear that he had, although he had no means 
wiiich is annexed to the corresponding hieratic text of wTiting dowm such a fraction, and had therefore 
on each plate ; (3), on the left-hand pages opposite regularly to transmute it into a sum of unit frac- 
the facsimile plates, a transliteration of the text tions (with 2/3 in addition) before he could put it 
with a literal English translation interlined with it. on paper. The Egyptian regularly used, for adding 
In (2), (3), (4) the red-ink portions of the original together a number of his unit -fractions, a process 
text are printed in red as in (1). Accordingly, as equivalent to that of reducing to a common de- 
the editors point out, from the free translation of nominator, although he uses no such term ; in fact, 
the first volume to the original hieratic writing he was able to manipulate fractions to any desired 
four steps are provided, and the portions of the extent. 

original text which were written in red appear in The importance of prefixing to the treatise the 
red in each of these steps. In addition, the left- table of decompositions of fractions of the form 
hand pages contain many notes (some of consider- 2l{2n -h 1) will be readily appreciated. In Egyptian 
able length) on philological questions, the mistakes arithmetic direct multiplication w’^as limited to 
of the scribe, and so on. One wonders with what multiplication by 2 (rarely 10) at a time. Hence 
feelings the worthy scribe Ahmes, Ahmose or the calculator would continually have to write 
A'h-mose, w’^ho presumably never dreamt of im- down the result of multipl 3 ing a unit-fraction 
mortality, would regard this superb setting given by 2. If the denominator was an even number 
to his work after 3500-3600 years ! this meant halving the denominator, simply ; but 

The volumes, planned on this magnificent scale, if it w^as odd, reference had to be made to the table ; 
ow^e their appearance to the initiative of Dr. Arnold the reckoner would have, say, to multiply by 2 
Buffum Chace, who, while asking the Mathematical and he would refer to the table and wnite dowm 
Association of America to undertake the publica- jY 

tion, '' generously provided the means necessary Again, if we consider the grouping of the prob- 
to ensure its appearance in a form commensurate lems into classes such as (1) divisions of loaves, 
with its importance”. As compared with Prof. (2) - calculations, (3) calculations of areas 

Peet, the editors had of course the advantage of (of triangles, rectangles, squares, trapezia, circles) 
being able to use the valuable wmrk done by Mr. and volumes of containers (parallelepipedal and 

No. 3165, VoL. 125] 


964 


NATURE 


[JiWB 28, 1930 


eyliiidrical), and the occurrence of questions about 
quantities or nimibcrs in the abstract (for example, 
'' two-thjr<]s added and one-third [of the sum] taken 
away : 10 remains : [find the number] cases of 
arithmetical progression and one case of geometri- 
cal progression, u'C cannot resist the eoiiclusion that 
Egyptian mathematics had a theoretical as well 
as a practical side. Though no theorems' or rules 
■ are stated in general terms, (only once does the 
Egyptian say, '' .Bo the same thing in any ex- 
ample like this ”), they can be inferred from the 
definitenesvS of the procedure followed in the 
particular cases. 

No account of Eg^yptian mathematics is com- 
plete without mention of the Moscow Papyrus 
about to be published, which contains an applica- 
tion of the correct formula for the volume of a 
frustum of a p3.Tamid on a square base, namely, 
\h{a^ -{-ah where li is the height and a, b are 
the sides of the square base and the face opposite 
to it respectively. The difficult question of how^ 
the Egyptian arrived at such a formula has already 
been the subject of discussion in published papers 
(for example, that of Peet and Gunn in November 
1929), and wdil no doubt evoke many more sugges- 
tions as time goes on. 

It is agreed that the Greeks were the first to 
conceive the idea of making arithmetic and geo- 
metry into sciences logically developed from a 
minimum number of admitted though indemon- 
strable principles. A suggestion has been some- 
w^here made that, finding in ancient Egyptian and 
Babylonian documents many ready-made solutions 
of comparatively difficult problems without a hint 
of any underlying theory or rules, the Greeks had 
to seek for such in order to understand the solu- 
tions, and were therefore forced to try to lay down 
a scientific basis. The suggestion is interesting, 
though, even if it w^ere true, it would not in any 
w^ay detract from the Greek achievement. 

T. L. H. 


Chemical Engineering Economics. 

Einfuhmng m die iJieoretische W irtschaftsohemie. 
Von Dr. Rudolf Koetschau. Pp. xii -f 155. 
(Dresden und Leipzig : Theodor Steinkopfi, 1929.) 
12 gold marks. 

C HEMICAL industry is based upon a synthesis 
of chemistry, engineering, and economics. In 
the early days of chemical industry, each of these 
components was essentially empirical, both in out- 
look and method. The formulation of the law of 
mass action and the phase rule marked the develop- 
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ment of chemistry into a quantitative, sci.ence. 
With the help of these great principles, it became 
possible to define precisely the conditions' w-hicli 
determine the successful issue of a given chemi- 
cal reaction. The art of chemistry became an 
exact science. Engineering and economics also, 
each in its own field, gradually became more scien- 
tific. 

The development of a set of physical and chemical, 
reactions into a successful and profitable industrial 
undertaking is beset with numerous difficulties 
%vhich are not at first apparent to the chemist, the 
engineer, or the economist. It is not until the 
undertaking is attempted that each realises how 
limited is the contribution that he can make to 
the common stock. The process must operate 
efficiently ; this calls for a knowledge of chemical, 
engineering. It must also operate profitably ; this 
depends upon the successful application of the 
principles of economics. 

When a successful laboratory investigation is 
being developed into a large-scale industrial process,, 
new" and often formidable problems arise at almost 
every stage. The minor difficulties connected wuth 
the storage and handling of large quantities of 
widely diverse materials can frequently be overcome 
successfully by the engineer with some assistance 
from the chemist. The major difficulties are 
generally associated with the reaction itself. Instead 
of controlling the reaction conditions for a kilogram 
of material in, say, a glass container in a well- 
equipped laboratory, it now becomes necessary to- 
control with equal accuracy at every point the 
reaction conditions throughout a few' tons of 
material. It may be necessary to guard against 
slight local changes in temperature and pressure or 
in the composition of the materials. Traces of 
impurities derived from some raw" material or from 
the material of which the reaction vessel is made 
may vitiate the process or spoil the product. It 
is also necessary that as much of the product as 
possible must possess the right degree of chemical 
purity and must be in the most suitable physical 
condition. 

These requirements provide problems in the 
design and operation of chemical plant wffiich 
frequently are unfamiliar both to the chemist and 
the engineer. The scrap-heaps of our older chemical 
works bear witness to the empirical methods by 
which the chemist and engineer formerly strove to- 
gether to design the most suitable form of plant . The 
chemist and the engineer now- know that mere co- 
operation is not enough. The problems of chemical 
engineering must be investigated scientifically by 
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men. wlio, having been trained in the principles of 
cliemical engineering, are able to understand the 
precise way in whicdi the principles of both chemistry 
and engineering are modified and extended, by their 
comnioii fusion in the melting-pot of chemical 
industry. 

The process, although efficient from the purely 
chemical engineering point of view, has yet to be 
made profitable. The operating conditions pre- 
scribed bjr the chemist and modified to meet the 
engineering requirements of the process must now 
be further modified in accordance with economic 
requirements. The site and size of the plant, the 
selection of raw materials, the working efficiency 
and the percentage yield, the degree of purity of 
the product and its physical condition, the rela- 
tive importance of plant costs and labour charges, 
all these and many other factors depend upon 
economic considerations. When the final adjust- 
ment of the working conditions has been made 
and. all three sets of conditions have been fused 
together, the final result, depending as it does 
upon all of them but diflVaring essentially from each, 
may be stated in terms of chemical engineering 
economics. 

The formulation of the underlying theory of this 
complex subject is the purpose of this Mttle book, 
which we have read with great interest. The 
author, with great industry and considerable iii- 
geniiity, has attempted to co-ordinate the under- 
lying theories of chemistry, engineering, and eco- 
nomics in so far as they are related in chemical 
industry, with the object of providing a foundation 
upon which a rational theory and method of 
chemical engineering economics may be developed. 
An attempt is made to provide a suitable notation 
by means of which the different sets of factors may 
be expressed individually. Their influence upon 
one another and the resulting effect of their com- 
bined operation in any particular process may then 
be represented mathematically. The book abounds 
in quotations from the writings of German in- 
dxistrialists an4 scientific w^orkers, and is interesting 
in so far as it reflects the present trend of industrial 
thought in Germany. It is a notable book, of in- 
terest both to the chemical engineer and the econom- 
ist, It provides the basis of a method by which the 
designs and estimates of the chemical engineer may 
be related to economic requirements . The economist 
will find in it much that will help him to relate his 
science to the underl 3 dng chemical and chemical en- 
gineering factors which pla}^ an essential part in all 
industrial chemical enterprise. 

W. E. G. 


Trade Rivalry and^ World Peace. 

America Coyiqiiers Britain : a- Eecmrl of Ecoyiomic 

War. By Ludwell Denny. Pp. xi+429-fxvi. 

(London and JSTew York : Alfred A. Knopf, 1930.) 

126*. 6cl 

R. LUDWELL DENKY’S book is the most 
complete, \rell documented, and interesting 
account of American and Britisli rivalr\'^ in trade 
and finance that has 3 "et, appeared. It deserves 
close study, especially by all bedievers in growing 
international friendship, because, although the facts 
it describes are all capable of pacific settlement, 
they contain much dangerous explosive material 
and have in the past been treated far too carelessh^ 
They are also in large part of quite recent growth. 

The author’s avowed theme is the economic 
victorv of the United States. It gives a spice to 
the book and will commend it to x4merican readers 
who may follow breathlessly the story of the rise 
and penetration of a flood of American capital all 
over the world. '' Our weapons are mone}^ and 
machines. But the other nations of the world want 
money and machines. Our materialism, though 
not our power, is matched by theirs. That is wdi}^ 
our conquest is so eas^^, so inevitable/’ 'As to 
England, “ She is an over-populated, dependent, 
exposed island. As a major world Powder, her days 
are numbered.” 

One might remark, in passing, that this melan- 
choly conclusion is not quite in keeping with the 
general thesis and the manifold and startling find- 
ings of the book. From these we gather — and the 
author is constant^ enforcing this conclusion — 
that the United States and Great Britain (meaning, 
of course, the whole British Commonwealth, so far 
as it acts as one) are waging a titanic combat for 
the mastery of the world. They and we are in the 
foreground of the picture and the rest are almost 
nowffiere. If this be so, how can he at the same 
time represent Great Britain as fallen from the 
rank of ‘ major powers ’ ? Which are the other 
‘ major powers ’ which have taken her place ? 

This may, howwer, be considered rather as a 
debating point; it is the larger issues which call 
for most attention. Looking at the facts rather 
from the w^orld point of view, what strikes one 
most is the pervasion of the wffiole world by giant 
financial interests wffiich are insistently acquiring 
and attempting to control the materials and means 
of life necessary for our modern civilisation. It is 
on this side that Mr. Denny’s review is so enlighten- 
ing, and in one sense so disquieting. We see 
rubber, oil, chemicals, cables, radio communication, 

, 2 c 1 
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air routes, shipping, being fought for and, so far as 

possible, 111011 opoiised Bydiiige trusts and. mergers 
in which from time to time iiatio.nalist animosities 
blaze ont and national governments take- a part, 
but whicli on tlie whole are governed by financial 
considerations. This would be. the conclusion of 
any fair-mi tided survey of the multitude of facts 
which Mr. Denny presents, and he admits it him- 
self in the sentence quoted above. So far as 
ilmerlca has ‘ co,nquered ^ Britain, or any other 
part of the w’orld, it is by viidue of her wealth, 
size, population, and collective resources, not by 
the exercise of any deliberately hostile act or in- 
tention. This is wdiy the constantly w'arlike lan- 
guage and analogies of the author are to be depre- 
cated. Econoniic motives, no doubt, had some 
place in the War, hut it would be a wild mis- 
reading of history to regard them, as the most 
important, and in the future a real ivar, arising 
from the ‘ economic lear ^ descrilied in the book, is 
still less to be expected. If anyone is inclined to 
think this a piece of ' facile optimism he should 
remember that practicaity all the trusts and mergers 
have money from many nations, that the two 
leading rivals, America and Great Britain, work 
side by side on many of them, and that the oil- 
kings and rubber-emperors, men like Sir Henri 
Deter ding, are more and more international 
figures. 

Still, the facts are extraordinarily interesting and 
serious, the more so because they are mostly of 
such recent date : most of the developments 
described are post-War. But though the facts are 
so complicated, two simple morals will be drawn 
by the plain, wreil-meaiiing man: The first, that 
it is not an unmixed evil that there should be 
some competition between the purveyors of oil and 
potash and rubber and tin, things that are in- 
creasingly needed in a modern State. That there 
should be an absolute monopoly would be quite 
intolerable. The second, that the spread of world- 
wide financial influences makes more and more 
urgent the strengthening of a world authority 
superior to them — the League of Nations and cog- 
nate bodies, representing and reconciling the 
interest of all. What the United States has done 
at home to curb the tyranny of trusts must be 
done internationally in so far as the trusts become 
strong enough to threaten the ^veil-being not so 
much of rival governments but of the struggling 
consumers for whom they exist. Some of the 
great interests mentioned, aviation, for example, 
and radio, vmuld seem to be eminently suitable 
for international control. F. S. Marvih. 
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Human Speech, 

Himimi Speech : some Observations , ' Experiments 
and Co7iclusions as to the Naiure, Origin, Purpose 
and possible Improvement of Human Speech. 
By Sir Richard Paget, Bart. , (International 
Library of Psychology, Philosophy and Scien- 
tific Method.) Pp. xiv+360 + 6 plates. (Lon- 
don : Kegan Paul and Co., Ltd. ; New York: 
Harcoiirt, Brace and Co., 1930.) 25s. net. 

S IR RICHARD PAGET began his researches 
into the nature of human speech as follows : 
“ Being alone in London, confined to bed with a 
slight chill, and disinclined to read, it occurred 
to me to try and listen to the wliispered resonances 
of my own voice, as I had begun to do during the 
War ’b He required no other apparatus than a 
pencil and paper, for, although without the gift 
of ‘absolute pitch he can j^roduce notes of 
812 and 966 vibrations per second by tapping 
his skull ill certain places. These he used as 
standards throughout his researches. He listened 
with such intensity to his ■whispered vowels as 
to produce a feeling of sickness. Gradually the 
poiver to recognise each resonance was ac- 
quired. The first product wrs a chart of vowel 
resonances more complete than any hitherto pro- 
duced. 

By adding plasticine, tubes of cardboard, glass 
' and rubber, cork, clips, and other similar inexpen- 
sive means to his experimental equipment, Sir 
Richard Paget was able to accumulate the material 
for three Royal Society papers, which carried the 
whole matter much beyond the point attained by 
previous investigators, and are now recognised 
the world over as fundamental. AH the sounds 
of speech have been dealt with in the course of his 
work. 

‘ Sound, light, heat, magnetism and electricity ’ 
were the .old pedagogic divisions of the science 
of physics : the least of these, though named 
first by some freak of fortune, was sound. Even 
the invention of telephone and phonograph failed 
to attract more than a negligible proportion 
of students into the domain of sound research. 
War and peace, sound-ranging and talkies, have 
changed all that. An army of investigators 
equipped with apparatus of the highest refine- 
ment is busy in America. Their results have 
confirmed those of Sir Richard Paget. We may 
be excused a certain pride and esthetic pleasure 
in the elegant simplicity and genial intuition of 
our countryman, so truly in the tradition of our 
I native scientific genius. We do not thereby 
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a:diiiit vicarious ascetic virtue in our financiers, 
who leave our pioneer workers, austerely devoid 
of the expensive equipment showered upon their 
colleagues abroad. 

It -would seem that, in many branches of in- 
dustry, those wdio hold the purse-strings are 
willing to plead safety first, and relinquish our 
pride of place in industrial invention. They are 
willing to pay heavy tribute to other countries, 
particularly America and Germany, for inven- 
tions frequently based upon the pioneer work of 
Englishmen. The situation would be less deplor- 
able if the money subscribed by the public to 
industrial undertakings were in fact alw^ays used 
with the maximum of economy and safety. On 
the contrary, it has recently been used, especially 
in this particular field, in so criminally careless 
a manner, that no more is forthcoming at the 
present time. 

We may expect that so fertile a mind, capable 
of tackling a very old subject with prodigality 
of invention and economy of means, will range a 
good deal farther than the mere setting dowm of 
the facts ascertained. We are not disappointed, 
Sir Richard Paget’s researches are for him. a 
means to an end — not better and brighter ' talkies 
but the improvement of language and speech, 
based upon a full understanding of its mechanism 
and origin. Speech is effected by movements 
of parts of the oral cavity, which movements our 
ears recognise, even wdien the actual sounds 
transmitted to the ears as a result of them vary 
very much from time to time. The oscillo- 
graph record of a wwd as whispered, voiced, or 
sung by various people will be very different, 
but the oral movements are essentially the 
same.',' " 

How" do these movements arise ? The theory 
wiiich Sir Richard Paget has made his owm (though 
f oreshadow^ed by others, w’-hose w^ork is here referred 
to very fully) is as follow^s : the movements wnre 
originally descriptive gestures, analogous to those 
made by the more visible parts of the body in 
sign-language, w^hich probably preceded speech. 
These movements tend to arise along with sign- 
language, quite unconsciously : the schoolboy, 
painfully striving to WTite neatly, follow^s his pen 
with his lips and tongue. We see the gestures of 
sign-language with our eyes, wiiich fail us in the 
dark, but w^e can see the gestures of our oral 
cavity with our ears : hence the superiority of 
such gestures. 

This theory is worked out with skill, ingenuity, 
and a w^ealth of illustration, which make this jiart 
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of the book absorbingly interesting. ■ The w-ork 
of the only notewxirthy and specific forerunner, 
Dr. J. Rae, is printed in full. This is welcome, 
for the original appeared only in a paper called 
The Polynesian, published in. Honolulu in 1862, 
and hence is not very accessible, though most 
entertaining. 

The value and scope of Sir Richard Paget’s 
researches confer upon the author every right to 
give us some advice as to how^ they may be turned 
to practical account. Those in search of a. ''.com- 
mercial proposition ’ may consider the construc- 
tion of a talking automaton or robot, which wTjiild 
have the greatest value for teaching purposes. 
Teachers and students of , elocution and singing 
wall find abundant matter in the chapter on voice- 
production. Finally, there , is a strong plea for 
conscious effort to'W’-ards the improvement of our 
language in every respect~~form, grammar, pro- 
nunciation, and' orthography. We are competent 
for the task now" that w^'e know- so, much about it, 
physically and historically. The endeavours of 
devoted and enthusiastic people to popularise 
artificial languages for international communica- 
tion seem destined to make little further progress, 
while English -continues to sj)read rapidly. There 
can be little doubt that it will finally become the 
medium of international understanding, and w’e 
shall be doing a great w^ork in making it as perfect 
an instrument as possible. 

Sir Richard Paget appeals 'in hi,s work for 
the development of a centre for the study 
of the relations of thought and speech : such 
a .centre already exists, as he points out, in 
the Orthological Institute under the' direction of ' 
Mr. C. E. Ogden, and is e'ngaged in investigating, . 
these problems, and in applying, the results to 
the simplification of Engiis,h for, practical inter- 
national purposes., ■ Sir Richard. Paget would. have ' 
us go ,further ' wdth, such pioneers, and, 'casting 
aside custom and tradition, get dowm to funda- 
mentals, transform our language by conscious 
effort into a more efficient means of expression, 
as w^ell for the uses of art as for those of science 
and commerce. 

The book is enriched with other valuable features 
— a discussion of notation, a mathematical ex- 
position of the double resonator theory by Mr. W. 
E. Beaton, copious references, an adequate index. 
Altogether a wmrthy addition to the International 
Library of Psychology, Philosophy and Scientific 
Method, that bright stav on the firmament of 
British publishing enterprise. 


H. S, H. 
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Our Bookshelf. 

Evrf- }if A rl Vfi re-^ / R Pt'e ve nfive Medicine . By Dr, 
J. F. C. Baslain, With a chapter- on the Vita- 
mins liy Prof. S. J, Cowell. (The Recent 
Advances Seiies.) Pp, viii -f 328 4- 6 platcvS. 
(London : J. and A. Cluirchill, 1930.) 126?. M. 

Thcs voI lime of the series describes ^ recent advances ’ 
whi<}h are so modern that many of them might 
ni<')re aptly be said to eunstitiite new departments 
of ]n*everitive medicine. The space allotted to each 
sn]>ject is so small tliat only a very condensed 
aecoimt can he gh'cn , but this is done without either 
obseiiriiig the meaning or presenting an uninterest- 
ing catalogne of facts and theories. The nine 
ehapters which deal with different branches of 
hygiene contain information only acquired in the 
last five or ten years on subjects the very names 
and suhstaiices of wliich did not exist twenty years 
ago. '' ■ 

Since matter of such recent date has been chiefly 
selected for treatment, the more gradual advances 
in other departments have of necessity been omitted. 
Dr. Haslam has included a notice of the difficult 
problems of practical eugenics and the various 
experiments which have recently been made. He 
expounds the most diverse themes from infantile 
mortalitj?* and nursery homes to the methods of 
investigating the excessive mortality of com- 
positors from consumption, and the means of 
acquiring active immunity to diphtheria and 
scarlet fever. The causes and prevention of dental 
caries are well and judiciously discussed and the 
real knowledge gained clearly set out. The effect 
of atmospheric conditions on health and their study 
by the use of the kata-thermometer are interest- 
ingly discussed in 22 Jjages. The effect of psycho- 
logical and other personal characteristics on the 
incidence of industrial accidents is among the 
subjects considered in the survey. Prof. S. J. 
Cowell ill 30 pages on vitamins gives a very lucid 
account of the rapid advance and definite know- 
ledge attained in this still actively growing field of 
research. 

The book affords not only a pleasant means of 
obtaining a glimpse of so much that has been learnt 
of late in preventive medicine, but also provides a 
very useful list of books and papers from which 
more detailed information on the separate subjects 
can be obtained. 

Modifications in Indian Culture through Inventions 
and Loans. By Erland JSTordenskiold. (Com- 
parative Ethnographical Studies, Vol. 8.) Pp. 

V 4-256. (London: Oxford University Press, 
1930.) 185, 6d.net. 

Baeox Ebland ISfoBDEXSKiOLD’s " Comparative 
Ethnographical Studies” have confirmed rather j 
than w^on for him a standing as the foremost 
authority in the study of the Indians of Central 
and South America. His latest volume in the 
series has an added value in that it is a much 
desired contribution to the study of the ' diffusion ’ 
question, which relies upon an examination of detail 
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and not upon generalised conclusions. Incident- 
ally and as a matter of secondary interest, several 
sections might serve as demonstrations of the 
method of technological stud}^ 

Indian culture is here treated in various aspects. 
The first section deals with Indian invention and 
discover}' in the pre-Columbian period, one of the 
most significant points being an apparent readi- 
ness to experiment in the utilisation of natural 
products. In a length}?- list of such discoveries, 
maize, the sweet potato, manioc, tobacco, coca, 
and cocoa are the most familiar. Perhaps the 
most remarkable and significant invention, how- 
ever, is that of bronze, wdiich, the author maintains, 
must be regarded as an element independent of 
the Old World. This, how^ever, is one only of a 
number of inventions wffiich the author concludes 
must have arisen independently in the New^ and the 
Old Worlds. In this connexion and in view^ of the 
discussion which has taken place on the origin of 
the Maya civilisation, it is remarkable that the 
Maya calendar and system of waiting have no exact 
parallels else wdiere. 

As a wdiole, this volume is a valuable contribu- 
tion to the study of a difficult problem. It is 
only by such detailed studies as this that we are 
likely to arrive at the truth. It serves to demon- 
strate that only a most exact comparison of detail 
can afford a sound basis of argument. Generalised 
statements may appear to afford support for theory, 
but too often it vanishes wffien a more exacting 
search is made for correspondence in detail. 

(1) Science and Mathematical Tables : for Use in 
Schools. Arranged by W. E. E. Shearcroft and 
Denham Larrett. Pp. vi4“33. (London : Sir 
Isaac Pitman and Sons, Ltd., 1929.) I 5 . 

(2) Cambridge Five-Figure Tables. By E. G. Hall 
and E. K. Rideal. Pp. viii + 76. (Cambridge : 
At the University Press, 1929.) 35. 6d. 

(3) Seven Place Natural Trigonometrical Functions : 

together with many Miscellaneous Tables and 
Appendices on the Adjustment of the Engineers 
Transit and Level, Area Computation, Vertical 
Curves, Simple Curves, and Determination of 
Latitude, Longitude, and Azimuth. By How'ard 
Chapin Ives. Pp. v + 222. (New' York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1929.) 125. M. net. 

(1) This is a clearly printed set of four-figure 
tables of logarithms, antiiogarithms, natural and 
logarithmic sines, cosines and tangents, together 
with some formulse and physical constants. 

(2) The main contents are logarithms of numbers 
from 1,000 to 9,999, natural and logarithmic sines 
and tangents for each minute of arc. The tables 
are arranged on a novel and interesting principle. 
The arguments are in descending order of magni- 
tude, so that each tabular entry is greater than the 
following one. This arrangement facilitates the 
formation of differences, since the numbers are in 
the most suitable position for subtraction. The 
type is very clear and well spaced. 

(3) These seven place tables give six natural 
trigonometric functions for each minute of arc, 
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versed sines, external secants, chords, circular ares, 
and iiiiscellaneoxis tables, formulse and appendices 
of interest mainly to’ surveyors and railway 
engineers. It is rather difficult to see any reason 
f of tabulating external secants (sec x - 1) in a book 
which already contains a table of secants. No 
differences are given, and this, together with the 
closeness of the printing, makes the tables some- 
what difficult to use. L. M. M.-T. 

Field Booh of Marine Fishes of the Atlantic Coast 
from Labrador to Texas ; being a Short Descrip- 
tion of their Characteristics and Habits, with Keys 
for their Identification. By Charles M. Ereder, jr, 
(Putnam’s Nature Field Books.) Pp. xxxviii + 
332 + 16 plates. (New York and London: 
G. P. Putnam’s Sons, 1929.) 15s. net. 

This little volume, more or less of pocket size, is 
designed primarily to meet the needs of the 
amateur outdoor naturalist, its main purpose being 
to enable a worker with the minimum of technical 
knowdedge quickly and easily to identify any 
species of fish likely to be found in the area treated. 
The author therefore begins by defining what is 
meant by the term fish, and describes briefly their 
general manner of life. A short chapter is devoted 
to descriptions of the various types of environment 
included in the region under survey, which extends 
from the cold boreal waters of Labrador through 
the temperate seas of the Atlantic seaboard of 
America down to the warm tropical waters of the 
GuK of Mexico. An offshore limit has been set at 
the twenty-five fathom line, and the brackish water 
zone marks the shoreward limit up streams and 
estuaries. The greater part of the book is devoted 
to analytical keys and descriptive matter. Keys 
are given to enable the worker to place his fish 
successively in its correct order, family, genus, and 
species. Further to facilitate identification, an 
outline drawing of nearly every species is given, 
with an appended short note on its range, habits, 
relative abundance, and average adult size. 

There is a fairly comprehensive glossary of 
technical terms and a short bibliography. 

Legons sur la theorie des tourbillons. Par Prof. 
Henri Villat . (Institut de mecanique des fluides 
de rUniversite de France . ) Pp . v + 300 . (Paris : 
Gauthier- Villars et Cie, 1930.) 65 francs. 

Prof. Villat’s treatment of vortex motion has 
both the virtues and defects -which are usually 
found in French treatises on mathematical physics. 
The mathematical treatment is clear and logical, 
and presented ill an attractive style. On the 
other hand, although the lectures on which the 
book is based were delivered at an institute 
founded by the Ministry of Air, we have scarcely 
any reference to experimental data. There is one 
oasis in the desert of mathematical symbols 
(p. 80), where we read that a cylinder moving in 
liquid is really found, in certain circumstances, to 
set up twn series of vortices closely conforming to 
those calculated by Benard. With this exception, 
the book suggests that the author cares much for 
mathematical analysis and little, if at all, for real 
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■ fluids. How^ever, if we accept his point of view, 

■ there can be no cpiestioii, as to the quality ofTlie 
work.' After an exposition of the classical results, 
we have a good account of more .recent work, in 
particular that of Benard, Synge, ^ Bosenhead, 
Galdonazzo, Eiabouchinslvy, and Lichtenstein. The 
last chapter uses Oseen’s integral equation to dis- 
cuss vortices in a viscous fluid. 

H. T. H. P. ^ ^ 

Opera. By Richard Capell. Pp. 80. Libraries and 
Museums. By Sir Frederic Kenyon. Pp. '79. 
Banhing. By W. W. Paine. Pp. 80. (Benn’s 
Sixpenny Library, Nos. 99, 100, and 108.) (Lon- 
don : Ernest Benn, Ltd., 1930.) 6d. each. 

The provision of inexpensive 'libraries ’ is not a 
new feature in England. Prof. Henry Morley long 
years ago edited a 9^^. library of classical literature 
and a 3d. library of general literature ; in each case 
the volumes issued were standard works, mostly of 
earlier date than the nineteenth century. The 
present library proceeds upon a different basis, 
seeking individual authors to deal with some special 
subject. Mr. Capell in " Opera ” has an interesting 
theme, which in the earlier portion of the book is 
overloaded by a flamboyant style of writing which 
detracts from the pleasure that a reader ma}^ experi- 
ence. Sir Frederic Kenyon’s remarks upon libraries 
and museums are w'ell worthy of attention, and his 
rapid survey of the centuries is alluring. But he 
is mistaken in stating that Merton College Library, 
Oxford, is a fifteenth century building, as it is 
fourteenth century. Perhaps Mr. Paine’s '' Bank- 
ing ” is the most engaging of the books under notice ; 
his treatment is masterly in its presentation — ^in 
a manner truly captivating — of what might easily 
prove dry-as-dust to the lay public. P. L. M. 

Horological Hints and Helps. By F. W. Britten. 
(Lockwood’s Manuals.) Pp,xi"+327. (London: 
Crosby Lockwood and Son, 1 930.) 7,s. 6d. net. 

This volume is addressed more to the young 
practitioner than to the novice, as it assumes a 
certain minimum of. actual acquaintanceship with 
horology, in the absence of which the book would 
prove difficult to follow. That the author is proud 
of being his father’s son is made pleasantly clear 
from the reference on the title page. After dealing 
at sufficient length with general horological work, 
the remaining pages are distributed between 
watches and clocks. That Mr. Britten under- 
stands his subject from the dial plate and hands 
down to the very least screw is abundantly evident, 
but the book is entirely lacking in any graces of 
literary style. It may be granted that know- 
ledge is the quality to be preferred, but a work of 
art exhibits something more than mere technique ; 
in truth, the latter is better shown by concealment. 
There are. numerous diagrams, and these would 
have been better had some idea of limiting dimen- 
sions been given, or had the amount of magnifica- 
tion been stated. It would be difficult to select 
any one part of the book as being more valuable 
than any other, where all is so practical and 
masterly. P. L. M. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions erju'essed hi/ his correspondents. Neither' 
can he undcrtal'c to return, nor to correspond with 
tJiC writers of, rejected mcmuscripts intended for this 
or a Hi/ other ]>art of Xatcre. No notice is taken 
of anonyinaus cooununi cations.] 

Stark Effect in the Ultra^- violet Spectrum of Neon. 
Tpii^ ultra-violet s|,)eetriim of neon consists of the 
l.)eloiic:ing to the principal series of the arc 
s|jeetruin and the lines of singly and doubly ionised 
IK ‘on. To obtain the Stark effect for these lines it is 
essential to increase the field strength for the lower 
riiernbers and the intensity for the higher members. 
Tlie spectrograph used was the Steinheil Q.D. tyjDe. 
Tlie field stength was determined from helium lines. 

It was found tJiat sixty lines of the principal series 
are affected, and these jiractically include the most 
important lines. As an illustration, the accompany- 
ing photographs are reproduced (Fig. 1). Most of 
these lines are deflected tow'ard the negative side, but 
six of them are deflected toward the positive. Some 
of the higher members aeeompany the sd combination 
lines, which in turn are slightly deflected in the same 
direction as the associated principal series lines. It is 
remarkable how these sd combination lines appear. 
As the figure illustrates, the sp lines lose their inten- 
sities almost abruptly at about the same field strength 
as the sd lines appear, so that they can be recognised 
only with caution. The discontinuity of the intensity 
(that is, sp-sd) shifts toward the upper part of the 



change of sign (in the electrical deflection) at 
and then regains the original positive sign as*^m in- 
creases (for Lso “■ 2p|, + ). 

As regards the spectrum of ionised neon, it is a 
peculiar fact that the affected lines are very weak 
ill intensity at low electric fields, and disappear 
altogether in high 
fields, the optimum 
field being in the in- 
terval of 120-250 k.v. 
per cm. The presence 
of helium tends to re- 
duce the intensity of 
the ionised neon in 
general, but with 
these affected lines it 
is very decidedly so, 
for with helium they 
totally disappear. 

These lines are de- 
flected to the positive 
side, and most of them 
accompany combina- 
tion lines at the more 
refrangible side, the 
deflections of which 
are negative, the magnitude being nearly as large 
as that of the associated lines. All the affected lines 
are grouped in the range XX 2915-3123. The non- 
combination lines were recorded by Bloch ^ but wwe 
not investigated by the Bruin ^ system. The lines 
considered by Bruin are scarcely affected and they, 
too, disappear in high fields. The effect on the doubly 
ionised neon is imcertain at present. 

Both groups of the affected 
lines are only slightly polarised. 
Details will be published in the 
Scientific Papers of this Institute. 

Yoshio Ishida. 

Institute of Physical and 
Chemical Research, 

Tokyo, Japan. 

^ L. Bloch, E. Bloch, and G. Bdjardin: 
Comptes rendus, vol. 180, No. 10, p. 131 ; 
1925. 

^ T. L. de Brain : Zeit. f. Phys,, vol, 
46, p. 856 ; 1928. 
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spectrum with increase of the maximum field strength 
as expected (the field strength being distributed in the 
same spectral length, the point corresponding to the 
same field strength would shift toward the upper part 
as the maximum field is increased). Another remark- 
able feature is that Pashen’s - 7np^ series suffers a 
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Stability in Soap Films. 
Soap films exhibit a stability 
(permanence and mechanical 
strength) which is without par- 
allel in films of water or other 
pure liquids which eontract al- 
most instantaneously to spherical 
droplets under the influence of 
surface tension. In a letter to 
Nature of May 31, p. 815, Mr. 
Green attributes this stability 
to ‘‘ stratifications . . . almost 
certainly pervading the whole 
film This conclusion is directly 
opposed to the view^ now widely 
held, that soap films have a * sand- 
wich ’ structure, as I have called 
it (J. P%5. 34, 263; 1930); 

that is, that they consist of a pair 
of surface layers adsorbed at the liquid/air interface 
and enclosing a layer of liquid, identical in composi- 
tion with the channel of liquid around the boundary 
of the film and its rigid support (often called the 
Gibbs’ ring) and with the solution from wliicli the 
film was made. In reply to Mr. Green’s contentions, 
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there is no evidence that soap films have greater 
stability than is to be expected from the sandwich 
structure. There is no reason to suppose that any 
degree of strength would result from the structure 
suggested by him, nor that such a structure exists 
except in abnormal and rare cases. The evidence for 
these opinions is as follows : 

1 . The number of bimolecular stratifications — of 
molecules of molecular weight 300 and occupying an 
area of 20 x4..U. sq.— which could be formed in a film 
1000 thick of 5 per cent soap solution is only 10. 
That is, the stratifications would be some lOO/^At apart. 
It is useless to postulate powerful but labile forces ” 
to act over these distances ; and the figures show that 
no close-packed arra'iigement of molecules in the interior 
of a soap film can account for enhanced mechanical 
st7'ength. In any event, the thinning of a film which 
had such a structure would seem to require the 
destruction of the structure which is being suggested 
as essential for its continued existence I The con- 
clusion that “ the disruptive action of surface tension 
is overpowered by structural cohesiveness ” takes no 
account of the origin of surface tension and its mechan- 
ism. Disruption occurs under its influence when soap 
molecules are being pulled (by molecular attraction) 
from the surface layer into the interior at a faster rate 
than they can be replaced, 

I explain the checking of this disruptive tendency 
of surface tension by : 

(a) The lateral cohesion of the oriented molecules 
of the surface layers of the ‘ sandwich 

{h) The presence of a reserve of adsorbed solute just 
beneath the surface layer and ready to fill any 
vacant places in it. 

It is obvious that the “ powerful but labile ” forces 
postulated by Mr. Green as acting between his strati- 
fications must be an inward pull on the surface layer 
additional to surface tension, and therefore a serious 
source of weakness and not of stability at all. 

2. There is no evidence that stratification of the 
interior of a soap film is of general occurrence. The 
term ‘ stratification ’ when applied to soap films has 
a definite significance (see Perrin, Annates de Phys. 
(9), 10, 165; 1918. P. V. Wells, loc. cit. (9), 16, 
79 ; 1921. Also Lawrence, “ Soap Films ”, p. 58 ; 
1929). The sharp boundaries of coloured bubbles 
cannot be interpreted in this way, since the steps -up 
in thickness are from 12 to 20 times that of the 
bimolecular layer. The suggestion that these dis- 
continuities result from aggregation of the molecules 
mider the perfectly quiet experimental conditions 
ignores the fact that such conditions do not mean 
a cessation of the kinetic motions of the molecules in 
question. It is more likely that these boundaries are 
due to colloidal soap threads which may well be 
responsible also for the persistence of inequalities of 
thickness, since their long flexible form will enable 
them to act as boundaries retarding free mixing. 

3. Stratification of soap films containing a fluorescent 
suhstayice is the formation of a new phase. We have no 
right to regard the interior of the soap film as in any 
way different from the solution of which it was once a 
part, unless S07ne definite change can he shown to have 
occurred. No attempt has been made to explain the 
mechanism of stratification. As we have already 
seen, a film 1000 thick of 5 per cent soap solution 
can only yield 10 bimolecular layers ; hence the 
maximum thickness of the resultant stratified film 
from one of this thickness should be 42 yag (or less). 
Actually, however, brightly coloured stratifications 
will be observed 10 or more times as thick. The extra 
solute comes from the Gibbs’ ring and its extrusion is 
clear (see frontispiece of “ Soap Films ”). It appears 
that, under the influence of light upon a soap film 
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containing a fluorescent substance, molecules of soap 
separate at the face nearer to the source of illumina- 
tion ; these then lin.k up with the surface layer of 
molecules, already oriented there, to form a bimoleeu- 
lar layer, the moleciiies being associated by . their 
carboxyl extremities and therefore no longer soluble 
nor surface-active. Fresh solute will therefore be 
adsorbed, but only to be transformed in turn until 
the supply from the Gibbs’ ring is exhausted. Tlie 
process is quite similar to the formation of Grand] een’s 
terraces of liquid crystalline substances on an initially 
oriented layer of molecules. I have not the space to 
go further into the matter — how% for example, the 
fluorescein can bring about this change— but there is 
no doubt that w^e are dealing wdth the formation of a 
new phase. It is, in fact, a crystallisation. I may 
add that a completely stratified film of the sort dis- 
covered by Perrin, in which the stratifications are 
close together and not separated by large distances as 
Mr. Green’s hypothetical ones are, has a mechanical 
strength apparently vastly inferior to that of a liquid 
film. 

This explanation of the role of the Gibbs’ ring, 
coupled with the fact that all the stratified films 
hitherto studied have been very small ones, shows 
that Mr. Green’s suggestion that the ‘ stratifications ’ 
in large bubbles are due to the absence of disturbance 
from the Gibbs’ ring is another argument against their 
being true stratifications at all. 

4. There is the final possibility of the occurrence 
of flakes in colloidal solution so that their presence in 
a soap film would not involve the formation of a new 
23hase. This, however, seems quite remote, since the 
characteristic form of the colloid particle in all soap 
solutions is the long thread ; possibly the zigzag form 
and absence of radial symmetry of the molecule chain 
is the reason why colloidal lamellaa do not exist. On 
the other hand, where soaj) separates from molecular 
dispersion by association of the carboxyl groups, the 
resultant form is always lamellar (Darke, McBain, 
and Salmon, Proc. Roy. Soc., A, 98, 395 ; 1921. 
Also Lawrence, Roll. Zeit.y BO, 12; 1930). It is clear 
then that the ordinary soap solution contains no strati- 
fications and that they only appear as a new phase. 

I have no space to discuss blackening as the forma- 
tion of a new phase, but I hope to deal with this and 
the whole question of the thinning of coloured films 
and to give an explanation of the hitherto inexplicable 
sharpness of the black boundary in a future i^ublication, 

A. S. C,. La^vbence. 

Laboratory of Physical Chemistry, 

Cambridge, June 8. 


The Striated Discharge. 

It is well known that the striation separation in 
the electrical discharge in gases varies with the radius 
of the discharge tube and the pressure of the gas. 
The exact relation between these factors was first 
investigated by Wehner {Arm,, der Phys., 32, 49 ; 

1910), who gave as a result of experiments with hydro- 
gen and nitrogen the relation 


where S ib the striation separation in mm., r the radius 
of the tube in mm,, and P the pressure of the gas in 
mm. of mercury. G was a constant for both gases 
wdth a value of approximately 2, and m a constant 
which varied with the nature of the gas . For hydrogen, 
m = 0*53, and for nitrogen, m = 0-32. Further experi- 
ments were carried out by Neubert {Ann. der Phys., 
42, p. 1454 ; 1913), in which he used hydrogen free 
from any impurities and found the same law to hold. 
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Thu ]’p,<!ilis of {5 i>e!‘ie,-8 t>f experiments by us on the 
Mim» to| ii{ j Hsiuc diftei foil gases, have led to aniodilied 
Ibrai m (iw IVeliaer-CoIdHtein law. In these experi- 
isietus a of iive discharge tubes was arranged so 
that i hs‘ tuf)f‘S werc^ all ctonnected in series. Each tube 
liae! plaiio aiuniinium clecdrodes nearly filling the 
cr’oss-section of tfie tube. The internal radii were 
o])proximate1y 1*4, 241, 4-(), o*3, and 6*5 cm. re- 
s|)eetively, and the tubes were ail about 78 cm, long, 
'.rhe current density was kept the same in each tube 



and the pressure adjusted until steady striations could 
be obtained in at least four of the tubes. An Evershed 
and Vignolles direct current generator was used as a 
source of current. The gases were pure except for 
contamination with mercury vapour from the McLeod 
gauge and from the mercury diffusion pump which 
w’as used to exhaust the system. The five tubes were 
then all fflled with the same gas at the same pressure. 
The results of experiments with hydrogen, oxygen, 
helium, and neon indicate that the law for the variation 
of striation separation with the radius of the tube is 
given by 

S=A + G,r^ 

where A and C are arbitrary constants depending upon 
the nature of the gas. A typical set of results for these 
gases is showm in the accompanying diagram (Fig. 1), 
whei’e log (S -A) is plotted as ordinates and log r as 
abscissae. 'I’he value of the pressure F was constant 
but different for each gas. For hydrogen A is zero, 
thus agreeing with Neubert’s result. The values oi n 
and C appear also to depend upon the amount of 
mercury vapour present. The current density in each 
ease was 0-28milliamp./cm.2, and the equations giving 
striation separation for each gas for the pressures 
used are given in the following table : 


das, ' ■; 

Pressure in 
mill. Mercury. 

Striation Separation S in 
Terms of Radius of Tube 
r in ram. 

Hydrogen . . 

0*21 

s= l- 26 r »-®2 

j.-Keon V. 

0*16 

s=0-95 + M?-i-i 

Oxygen . 


s=l-2 +0'48?-‘-* 

Helium 

.0*51.'.:: -.44 

8=1-6 +0-181-2-S 
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An- interesting investigation by Prof. John Zeleiiy 
on the variation of striation separation with pressure 
has just appeared in the Jotirnal of the Franklin Insti- 
tute for May. , In oiir. experiments the pressure was 
kept constant, but the same law appears to hold for 
di&rent pressures. For example, in the case of helium 
the equations for the different pressures were found to 
be as follows : 


pressure in mm. 
of Mercury. 

0*38 

0*53 

0*67 


Striation Separation in mm, 

s= 1*5 -f- 0'55 P*^ 
s= 1*6 +0*64 P*® 

6*= 1*4 + 0*23 r2*3 


A full account of this investigation will appear lately 
and further experiments will be done with tubes free 
from mercury vapour. D. A. Keys. 

, J..F. Heabd. 

Macdonald Physics Laboratoiy, 

McGill University, May 10. 


Mortality amongst Plants and its Bearing on 
Natural Selection. 

The interest for the theory of natural selection of 
the researches on the mortality of seedlings reported 
by Dr. E. J. Salisbury (Natube, May 31) is so great,, 
as is, in all its aspects, the development of a quantita- 
tive ecological technique, that it seems important not. 
to allow the interpretation of the new observational 
material to be prejudiced by the use of an argument 
which contains a concealed fallacy. This argument 
could not be more briefly stated than in Dr. Salisbury’s 
words, “ The mortality and therefore the operation 
of natural selection is almost entirely confined to the 
juvenile stages of development 

It may b© recalled that this same argument w’as 
used by Wallace as a reason for rejecting the applica- 
tion of the theory of sexual selection to butterflies 
(“ Darwinism ”, p. 296) : ‘‘In butterflies the weeding 
out by natural selection takes place to an enormous 
extent in the egg, larva, and pupa states ; and per- 
haps not more than one in a hundred of the eggs laid 
produces a perfect insect which lives to breed. Here^ 
then, the impotence of female selection, if it exists,, 
must be complete.” Wallace, however, did not 
api^ly this argument to a second ease to which evi- 
dently it is equally applicable, for he has no hesitation 
in advocating the development of 2 ^'^otective colora- 
tion by the natural selection of adult butterflies 
{ibid., p. 207). 

I believe the most useful step in examining the 
nature of this fallacy is to realise that, when mortality 
is heavy, immature forms of different ages are not of 
equal value, in the x^urely objective sense that they 
will not be equally rexoresented in the ancestry of 
future generations. Knowing the rates of death and 
reproduction at all ages, it is possible to calculate tile 
reproductive value, in this sense, at each age, and the 
course of this function for ages prior to the commence- 
ment of reproduction, is, in a stationary poxiulati on,, 
easily seen to be inversely proportional to the number 
living at each age. If, therefore, starting from the 
seed, we have three stages of development, A, B, and 
C, to which 1 in 10, 1 in 100, and 1 in 1000 seeds actu- 
ally attain, single individuals at these stages will be 
worth, in respect of their x^i’obable contribution tO' 
future generations, just 10, 100, and 1000 times re- 
spectively as much as the newly shed seed is worth. 
The selective elimination of certain individuals at 
stage <7 is for this reason as effective in modifying the 
genetic constitution of the species as the selective- 
elimination of 10 times as many individuals at stage- 
B, or of 100 times as many at stage A, or of 1000 seeds 
in their initial condition. 
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The concept of reproductive value seems to pro- 
vide a powerful method of resolving many of the 
paradoxes which have arisen in Darwinian discussions, 
it is easy by its means to show in what circumstances, 
and for what reasons, such widespread assumptions 
€is that the death-rate is a more important selective 
agency than the birth-rate ; or that selection is most 
intense at times when the death-rate is highest may 
be in fact very far from true. The prospect of deter- 
mining the vital statistics of wild populations, with 
sufficient accuracy to establish the relative values of 
different stages of development, is one of the most 
attractive features of the quantitative method in 
these fields. R. A. Fisher. 

Rothamsted Experimental Station, 

Harpenden, Herts, 

June 2. 


The intei^esting and valuable letter of Prof. Salisbury 
on the subject of “ Mortality amongst Plants and its 
Bearing on Natural Selection ”, which appeared in 
Nature of May 31, cannot be allowed to pass with- 
out comment, as the issues which it raises are 
fundamental. Prof. Salisbury finds that amongst 
plants it is in the seedling stage that the unfit are 
eliminated and that there is no evidence that little 
peculiarities of form which are manifested only in the 
adult condition have any bearing on survival at all. 
What determines the survival of a seedling is its 
vigour of growth, not peculiarities of its morphology. 
Prof. Salisbury does not touch on the causes of these 
differences in vigour, and doubtless in every particular 
case a special investigation would be required to 
determine them. 

My purpose in writing this letter is to direct atten- 
tion to the fact that similar differences in vigour 
are to be seen in the eggs of animals and that some 
light has been thrown on the causes of these differ- 
ences. 

In a recent paper General Physiology of Develop- 
ment of Simple Ascidians ”, PM. Trans. Roy. Soc., 
Series B, vol. 218, 1930), Mr. N. J. Berriil, lecturer 
in comparative physiology in McGill University, 
describes inter alia his investigations into the causes of 
the differences of vigour among ascidian tadpoles. 
He finds that these are referable to the length of time 
that the eggs remain in the oviduct and the toxicity 
of the oveducal fluid. 

Thus natural selection only weeds out the feeble 
and diseased and by no stretch of the imagination 
can be regarded as capable of giving rise to anything 
mew. , 

In conclusion, I may mention a typical experience 
which we ourselves have experienced in the zoological 
laboratory of the Imperial College of Science this year. 
On two occasions we have had sent to us from Ply- 
mouth living Echinus miliaris. On both occasions 
the animals arrived alive, and males with active sperm 
and females with ripe eggs w^ere found among them. 
On the second occasion we received the specimens 
within fifteen hours of their leaving Plymouth, and 
from them we have raised three vigorous cultures of 
exceptionally healthy larvse. On the first occasion, 
however, through an error on the part of the G.WH. 
officials, thirty -six hours elapsed before the specimens 
reached us. The eggs, though apparently normal, 
reacted feebly to fertilisation and admitted numerous 
spermatozoa, with the result that the vast majority had 
cytolysed by next morning. A few apparently normal 
larvae were produced, but these all died off in about a 
week for no obvious reason but feebleness of con- 
stitution. E. W. MacBride. 

43 Elm Park Gardens, 

Chelsea, London, S.W., June 6. 
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The Thermo-Electric Properties of Ferromagnetics* 

It has long been known that there are peculiarities in 
the thermo-electric power curves of the ferromagnetic 
metals. Fairly recently Dorfrnan, J aanus, and Kikoin 
(Zeits. fur Phys., 54, 277 j 1929) have measured care- 
fully the thermo-electric power of nickel , against 
platinum over a range of temperatures, in the neigh- 
bourhood of the Curie point of nickel. The variation 
is such as to indicate a fai,rly sudden change in the. 
‘specific heat of electricity ’ for nickel at the Curie 
point. The magnitude of the change in the specific 
heat per electron, AG^, is of the same order as the 
change in the specific heat per atom, A(7a, determined 
in the usual way. From this point it was concluded 
that the magnetic ‘ carriers ’ could be identified with 
the conduction electrons, although this does not fit in 
with other evidence. 

For some time I have suspected that the sign of 
AGg was given incorrectly, but the trickiness of signs 
is such that I have felt doubtful about my own con- 
clusions. I have, however, recently had a letter from 
Dr. Dorfrnan (dated May 16) in which he tells me that 
a mistake was mad© in his paper. The magnitude of 
AG^ was given correctly, but the signs of AGa and 
AOg are opposite. This renders the previous con- 
clusions untenable. So far as I know no explanation 
has been given of the modified result, of which I would 
like to suggest a tentative interpretation. 

For approximate purposes, the specific heat of elec- 
tricity per electron, G^, may be defined sLs the change 
in specific heat of the metal due to the addition of one 
electron. The suggestion I wish to put forward is that 
the relation of the change in G^ in passing through the 
Curie point to the change in the atomic heat, Gas 
depends on the number of electrons required per atom 
to convert the substance from a ferromagnetic to a 
non-ferromagnetic state, in which there is no additional 
‘ magnetic ’ siiecific heat. If one electron per atom is 
required, AG^ should be equal and opposite to AC a* 
More generally, if n electrons are necessary, the rela- 
tion would be 

nAGe=-AGa^ 

Dorfman’s results give for n the value 0-78 for nickel. 
If the nickel atoms were converted into copper-like 
ions, the assembly would be non-ferromagnetic. The 
result suggests, in agreement with other evidence, that 
less than one electron per atom is required to produce 
a non-ferromagnetic state. Moreover, if this inter- 
pretation is on the right lines, it indicates that the 
ferromagnetic properties of nickel are to be traced to 
a deficiency of electrons from complete groups rather 
than to an excess of electrons. 

This brief outline will probably be sufficient to indi- 
cate the general nature of the suggested interpretation 
of Dorfman’s experimental results. 

' ' .Edmund .C. Stoner.. 

Physics Department, 

University of Leeds, 

May 26. ’ 


Multiple Spermatozoa and the Chromosome 
Hypothesis of Heredity, 

In 1928 I published (An?ials of the Natal Museum, 
vol. 6, pt. 1) a short account of some observations 
indicating the production of more than one spermato- 
zoon from a spermatid in the case of two Natal 
spiders, AEvarcM natalensis Saitis leighi. The 
conclusions then arrived at have now been confirmed 
by a more detailed examination of the spermiogenesis 
of an unnamed species of Emrc/m. 

The facts would seem to have considerable interest 
1 in their bearing on the hypothesis that hereditary 

\.. 2c'.2 
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elmracters are transmi,tted by specific particles, of 
ei^roniatiii incorporated in the chromosomes at 
fiefiiilte sites. ^ ■ 

Very l'>riefly to sornmarise the observations/ we 
have, in the accompanying figure, I, lobule of spenna- 
tids ; 2, nuclei enlarge into spindle-shaped bodies ; 
3, s]hndles elongate into weakly basophil cords with 
sinu{->iis outlines and showing the vanishing karyo- 
some ; 4, spei'matic cords or straps become vacuo- 
lated in a longitudinal line and ultimately divide into 
two ; 5, the members of each pair of cords condense 
into threads of intensely basophil chromatin ; 6, a 



pair of threads se]>arating from each other and be- 
coming spirally curved ; 7, shrinkage of spermato- 
zoon ; 8, 9, formation of capsule. Thus, a lobule 
produces about twice as many spermatozoa as 
spermatids. 

The longitutlinal splitting of the cords is far from 
being a regular process ; sometimes it is not in the 
mid-axis, and one member of the pair (5) is thin (a) 
and the other thick (b), while at other times the two 
members may be more or less similar to each other 
(e, d). In this conne.xion it must be added that in the 
genus Saitls there is a strong evidence that three, 
or even more, spermatic threads may arise from a 
single spermatic strap. All the chromatin threads, 
whether relatively thick or thin, appear to form 
perfectly normal spermatozoa. 

Fi'om the very exacting natui*e of the chromosome 
hypothesis, with the enigmatical genes arranged in 
serial ordei' along the chromosomes, it would seem to 
be essential that the spermatic cords should split with 
mathematical accuracy into identical halves, but the 
processes outlined above are altogether inconsistent 
with any great precision in the subdivision of the 
chromatin substance in the foimation of the spermato- 
zoa. . . 

A detailed account of the observations will be 
published shortly, and in the meantime, granting 
their validity, it would be very interesting to hear 
how^ it is proposed to reconcile them with the current 
chromosome hypothesis of heredity. 

Ebistbst Warben. 
Natal Museum, Pietermaritzburg. 


Silicon Transformer Steel Residue. 

In his book ‘‘ Applied X-Rays” Dr. G. L. Clark 
publishes some very interesting photographs showing 
the connexion between the magnetic hysteresis loss 
and the grain size of 4 per cent silicon steels. He 
takes the grain size to be inversely proportional to the 
number of spots produced under given conditions on 
a Laue photograph, and quotes a formula connecting 
this number with the magnetic hysteresis loss of the 
steel. The fewer the Laue spots, the less is the 
hysteresis loss. 

Dr. G. Shearer, Mr. C. Wainwright, and myself 
some time ago obtained Laue photographs of samples 
of 4 per cent silicon transformer steels of different 
hysteresis loss which showed little difference in the 
number of diffraction spots, and what difference was 
to be observed tended to be contradictory to the 
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above generalisation. Further, no appreciable trace 
of orientation, which might have accounted for the 
anomaly, was found. 

Whilst the grain size must always be large for a 
steel of small hysteresis loss, it would appear that for 
closer comparison of magnetic value the straight- 
forward interpretation of the Laue photographs can 
be misleading, and that other factors must be involved. 
Such a factor is suggested by the following pre- 
liminary accomit of an observation made in the coiii^se 
of a recent X-ray study of steel residues, obtained by 
the method of Arnold and Read, in which the iron is 
removed by electrolytic dissolution. The residues of 
six samples of silicon transformer steels, which, exam- 
ined by the Clark method, gave anomalous indica- 
tions of hysteresis loss, were investigated. Three of 
these steels were good in that their hysteresis losses, 
measured at a maximum flux density of 10,000 lines 
per sq. cm. were only IT 9, IT 6, and 1 T9 watts per 
Idlogram respectively. The other three were relativel^^ 
bad with hysteresis losses of 1*78, 1*90, and 2*28 watts 
per kilogram respectively. It was found that the 
residues of the bad steels gave a spectrum which was 
purely that of cementite, FCgC. On the other hand, 
two of the good steel residues were amorphous, show- 
ing no diffraction pattern whatsoever, and the third 
gave only a few weak lines of some substance which 
was not cementite. 

It is suggested, then, that a difference like this will 
correspond to a difference in the value of the steel. 
I have ali’eady shown that the state of subdivision of 
the carbide residues of steels is generally the same as 
the state of subdivision of the carbides when in the 
steel itself, so that the differences in aggregation of 
the particles observed by means of the X-ray photo- 
graphs of the silicon steel residues will correspond to 
similar differences among the carbides whilst in the 
steel. It is hoped soon to pursue the matter further. 

W. A. Wood. 

Physics Department, 

National Physical Laboratory, 

Teddington, May 29. 


Transmission of Potato Leaf-Roll. 

In the course of experiments on potato leaf -roll in 
jDrogress at this College, proof has been found that 
Myzus circumflextis (Buckton) is an efficient trans- 
mitter of this disease. There is also some evidence 
that another aphis, Macrosiphum gei (Koch), can 
transmit leaf -roll feebly, but a definite opinion must 
await the completion of notes on the appearance of 
the progeny of infested plants. 

Myzvs circumflexus, with us, has proved to be almost 
as reliable a transmitter as Myzus persicm (Sulz), but 
there is a curious lag in the development of symptoms 
when the former aphis is used, so that plants infected 
with leaf-i'oll by means of M, circumflexus will still be 
in the ‘ primary ’ stage when those infected by 
persicm show rolling in lower as well as upper leaves. 
Apart from the difference in the rate at which 
symptoms develop in infected plants, there is little to 
choose between the two species in their efficiency as 
transmitters. 

The discovery is of interest in several directions. It 
corrects the growing tendency amongst plant- virus 
workers to regard the relation of M, persicm to leaf- 
roll transmission as specific and unique. At the same 
time, the difference in the response of a plant accord- 
ing to the species of aphis by which the inoculum is 
carried will tend to concentrate attention on the pre- 
cise rdle played by the insect in virus transmission. 
I have been unable to find any record of the occur- 
rence of M. circumflexus on field potatoes in this 
country, so that, even if it does occasionally visit the 
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potato crop it is unlikely to be of much importance as 
a field transmitter of virus diseases in most seasons and 
most localities. On the other hand, it has been re- 
corded on B-ordeuni^ Amna^ and Trifolium pratense 
under field conditions, and this fact should be taken 
into account by workers who are attempting to main- 
tain healthy stocks of potatoes in the field by isolating 
them in cereal crops or by intervening meadow land. 
Theobald found it in great abundance out of doors in 
May, and quotes Laing as saying that the species breeds 
quite readily outdoor in mid-summer. Under glass- 
house conditions it feeds voraciously on potato — 
whether sprouts, stem or leaves, and, with us, it has 
proved more prolific than either ikf . persicce or Macro- 
siphum gei on potato. 

Those facts and the ease with which the apterous 
viviparous female can be distinguished from other 
potato -feeding aijhides make it a valuable species with 
which to work on virus transmission. Most of my 
work with aphis vectors has been carried out during 
the winter and spring months, and it is conceivable 
that summer generations of some species of aphides 
might vary in the efficiency with which they will 
transmit virus diseases. May not this be a partial 
explanation of the negative results recorded by some 
workers when using species other than 31. persicce ? 

T. Whitehead. 

University College of North Wales, 

Bangor, June 16. 


A Relation between the Continuous and the 
Many- Lined Spectra of Hydrogen. 

Recent investigations on the continuous and the 
many-lined spectra of hydrogen seem to show that 
there is some relation between the origin of the con- 
tinuous spectrum and the electronic states of the term 
systems of the spectra of the hydrogen molecule. We 
have often observed in our experiments that although 
the intensity of the continuous spectrum seems quite 
independent of the intensity of the atomic lines, 
certain band groups of the many-lined spectrum in the 
whole region of the visible are often strong when the 
continuous spectrum is intense. In an ordinary dis- 
charge tube, for example, this continuous spectrum is 
produced with strong intensity at high pressure 
(5-8 cm. of mercury), and is accompanied by the band 
groups of the triplet system of the hydrogen molecule 
in greater intensity than the other many - lined 
spectrum. According to our observations, most of 
them are classified as the transitions 2 - 3 ^11, 

(Fulcher bands) and 2 - 4 ^il. 

According to the interpretation of J. G. Winans and 
R. C. G. Stueckelberg (Proc. Nat. Acc(d. 14, 867 ; 
1928), this continuous spectrum originates in the 
transition from any one of the excited triplet levels to 
the unquantised ground state (1 ^S) of this system. 
Thus the above experimental fact suggests one relation 
between the continuous spectrum and the many-lined 
spectrum of hydrogen and seems to favour the view of 
Winans and Stueckelberg. After further experiments 
the results will be published elsewhere in detail. 

Y. Hxjkumoto. 

The Physical Institute, 

Imperial University, Sendai, 

Japan, May 3. 


Siliceous Shells of Protozoa. 

It is of course well known that some Protozoa (as 
Radiolaria and Heliozoa) have the hard parts siliceous, 
while others (as Foraminifera) have them calcareous. 
Sponges show analogous groups. In 191 1,^ when dis- 
cussing the freshwater genus Quadrulella (Rhizopoda), 
I remarked : “In his recently published (1911) paper 
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on the Rhizopods of the British Antarctic Expedition, 
Penard calls attentign to the curious fact that while 
the square plates of Q. symmetrica Atb siliceous, those 
of Q. irregularis (Archer) are calcareous, and wdll 
dissolve in hot concentrated siilphuric acid . He there- 
fore inclines to agree wfith Awerinzew that the two 
animals are really generically distinct, and represent 
a case of convergent evolution.” There has just been 
published a very interesting paper by Heron- All en and 
Earland ^ in which they describe a new'' genus (31 i Ham- 
mina) of Foraminifera wfith a siliceous test, re])resented 
by five species in the Antarctic. But, in 1914, Chap- 
man dealt with one of these species, calling it a new 
variety arenacea of the nortliern MilioUna oMonga 
(Montagu). The new form is said to be a siliceous 
‘ isornorph ’ of the porcellanous 31. oblonga. The 
cpiestion naturally arises, wkether in such cases we 
do have ‘convergent evolution’, as I postulated in 
1911, or divergent evolution, the form of the shell 
being ancestral, the material of it changed. Heroii- 
Allen and Earland are a little ambiguous about the 
type species of their new genus. I now formally 
designate as such 31iMcimmm(i arenacea (Chapman), 
which they, for no apparent reason, call 31. oblonga 
(Chapman). T. B. A. Cogkebell. 

University of Colorado, 

Boulder, Colorado, May 17. 

^ University of Colorado, 8, No. 4, p. 240. 

® Jour. Royal Microscopical Society, March 1930, p. 38 et seq. 


Slug or Horned Viper ? 


The earliest example of the animal which is shown 
in Prof. T. D. A. Cockerell’s letter in Nattjke of 
May 17 proves that it is a snake and not a slug. 



Fic. 1. 


The chronological evidence is of importance, for Prof. 
Cockerell’s example dates only to about 1400 b.g., 
while the ivory carving is predynastic, that is, before 
3000 B.G. ' M. A. Murbay, 

University College, 

Gower Street, London, W.C.L 


The Diffraction of X-rays by Vitreous Solids 
and its Bearing on their Constitution. 

I was interested to see the statement, by Messrs; 
J. T. Randall, H. P. Rooksby, and B. S. Cooper on 
the above subject in Nature of Mar. 22,. p. 458, that 
silica glass corresponds to either cristobalite or 
tridymite crystallites of average size 1*5 - 2-0 x 10"^ cm, 
This confirms the theory of the formation of glass I 
published in the Transactions of the Society of Glass 
Technology in 1919 (vol. 3, p. 282). I pointed out then 
that glass is not a super cooled liquid, such as phenol, 
which becomes solid on the addition of a small crystal 
of that substance, but is a solid colloid consisting of 
amicroscopic crystals, the formation of which is due 
to the high viscosity and degree of aggregation of the 
components in the fused state. 

S. C. Bbadeobd. 

The Science Museum, 

South Kensington, 

London, S.W.7, May 15. 
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The 1851. Exhibition Commissioners and their Work.* 


The 'Sixties, 'Sevekties, axd 'Eiohties/ 

I N the 'sixties, ’seventies, and ’eighties the Com- 
missioners were occupied in promoting the use- 
fulness of the ' Main Square ’ of the ground they had 
reserved for purposes concerned with science and 
art, ■ Some, of these may be noted as representing 
the breadth of view with which they regarded the 
trust committed to them. 

The Exhibition of 1862, proposed and carried 
through by the Eoyal Society of Arts, occupied 
part of that southern section of the ground wdiicli 
was bought in 1867 by tbe Government and on 
which the Natural History Museum was built for 
the Trustees of the British Museum. To the north 
of that area the central portion of the ground was 
let to the Horticultural Society for a period of years. 
After that Society’s occupation the galleries which 
the Commissioners had erected along the east and 
west sides were leased to the Government : that in 
the east, in 1870, for the India Museum — and that 
on the west, in 1882, for the Science Collections. 
From 1862 to 1871 the Commissioners co-operated 
with the public in providing a representative 
memorial to the Prince Consort in a Hall forming 
a central point of union where men of Science and 
Art could meet . . — the Albert Hall. The Hall 

did not, in fact, establish itself to this effect. What 
we see to-day in part— and soon shall see in still 
larger part — is rather the fulfilment of the wish ex- 
pressed at the time by Her Majesty Queen Vic- 
toria : That the establishments then already placed 
upon the Estate^ as well as those that might be 
expected to come there, should be considered as a 
whole . . . forming the most lasting and worthy 
memorial of the Prince's untiring and unselfish exer- 
tions for the general good". 

In the period during which the Commissioners 
had unoccupied ground within their ‘ Main Square ’ 
they afforded facilities for many temporary meas- 
ures for extending knowledge and for cultivating a 
desire for it. To cite a series of international exhibi- 
tions, there were : 1883, The Fisheries Exhibition; 
1884, the Health Exhibition ; 1885, the Inventions 
Exhibition, wFich included the permanent Science 
Collections mentioned above ; 1886, The Colonial 
and Indian Exhibition, which included the perma- 
nent India Collections. 

Of loan collections the most pregnant was the 
1876 '' Loan Collection of Scientific Instruments 
and Apparatus ”, which was opened by Queen Vic- 
toria. In 1882 they leased the Western Galleries to 
the Government for the Science Collections, con- 
sisting at first mainly of objects placed in that Loan 
Collection and either given for the permanent col- 
lection or left as long-term loans. This collection 
was reinforced in 1883 by the addition of the Patent 
Museum collections. The combination thus effected 
formed the nucleus of the Science Museum of to-day. 

In 1879 the Commissioners had leased the Eastern 
Galleries to the Government for the India Collec- 
tions. 

* Continued from p. 932. 

No. 3165, VoL. 125] 


.In this period the Commissioners had granted 
long leases at nominal rents for institutions that 
they considered pertinent to their aims. To 
mention some of these : 1872, The Albert Hall ; 
1879, The City and Guilds Institute ; 1882, The 
E/oyal College of Music ; The Imperial Institute, 
opened by H.M. Queen Victoria in 1893. In 1876 
they had" offered to the Government to provide 
a site and £100,000 towards the cost of buildings 
connected with science and arts, and in particular 
for a Museum of Science. This offer was declined 
in 1879. In 1888 they submitted a further offer 
in this sense and they pointed out that progressive 
appropriations of sites on their estate increased the 
urgency of the Science Museum question. In 1890 
the Government accepted this offer. 

' Taking Stock ’ as at the end oe 
THE ’Eighties. 

Let us take stock — moral and material — as at 
1889. To the credit side w^e must place not merely 
the great achievements which are indicated in the 
foregoing paragraphs, but also — what the Com- 
missioners themselves had kept constantly in view 
— ^the influence these had had, at long or short 
intervals, upon the development of public opinion 
and of official activity. The record of early results 
of this influence need not be detailed ; it springs to 
the mind as one thinks of the several points of 
departure. .From the remarkable intellectual and 
industrial success of the great adventure for which 
the original members of the Commission were 
recruited, Britain at home and abroad reaped a 
wonderful widening of vision as to its own powers 
and possibilities, together with a keen realisation of 
the activities and methods of its foreign neighbours. 
From the material success of the Exhibition, the 
Commissioners garnered money which they devoted 
to the promotion of aims in direct furtherance of the 
aims of the Exhibition itself. They found them- 
selves, as it w-ere, in a position with a wide outlook 
over a half -developed area. They determined to 
I stabilise their position so that it could be held and 
used as a centre of influence for generations to come. 
They watched for good openings in the wide stretch 
of the interests of science, the arts, and the industries. 
Their material resources were but trifling in propor- 
tion to the possibilities of their indirect action. 
They could do effective work only by pointing to 
fertile areas for public activity, by illustrating 
methods of improvement, and by tempting the 
strong to put their hacks into the work. They 
themselves could, to some extent, explore, but only 
in a very small way could they act as pioneers. 
They could point to illustrations of fertility wffiich 
their exploration had disclosed or their pioneer 
work had proved. They must leave to others its 
development. 

In their Sixth Eeport (1878) the Commissioners 
recall that their surplus ” (1852) was £186,000, 
and they show that between 1852 and 1878 they had 
contributed to public purposes sites, buildings, etc., 
to the value of nearly half a million. They state 
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that the land in their possession or soon to fall in, 
would, if cleared, possess a market value as building 
land exceeding a million sterling. At the same 
time, how^ever, they had considerable liabilities. 
To buy out the interest of the Government in the 
land purchased jointly, the Commissioners had to 
supplement their available funds by borrowing, in 
1859, £120,000 at 4 per cent; then in 1860 they 
borrowed £50,000 in connexion with the develop- 
ment of the '' Main Square This debt was 
reduced or increased at intervals as the development 
of the estate proceeded and as the financial results 
of their temporary activities varied. In 1878 it w’-as 
£155,000; in 1889, £134,000. (By 1891 it was 
reduced to £24,000.) 

Aims Cabbie d Fobwabd pbom the 
, ’Eighties to the ’Nineties . 

gome items in the earlier records of the Com- 
missioners bear directly on their activities in their 
second forty years. Thus, in June 1876, they 
received a memorial from the president and fellowB 
of the Boyal Society urging the establishment of a 
Museum of Science. The Commissioners them- 
selves had submitted to the Treasury in the same 
month an offer of substantial co-operation in this 
project ; but no effective progress ensued. As 
mentioned above, this offer had been declined in 
1879. 

Next the Commissioners were assailed by the cry 
^ Divide ’ — divide the possessions committed to 
their trust. In July 1877 they received a deputa- 
tion of municipal representatives from provincial 
boroughs in England and Wales urging the realisa- 
tion of the funds of the Commission to as great an 
extent as possible and the distribution of the 
proceeds of this realisation in grants to provincial 
museums . Mr . J oseph Chamberlain introduced the 
deputation and the Prince of Wales (afterwards 
King Edward), chairman of the Commission, asked 
Lord Granville to reply. It was a reasoned reply- — 
in the negative. Towards the end of that reply it 
was stated that the Commissioners aimed rather at 
establishing scholarships. (This interesting, and 
critical, interview is reported in detail in Appendix 
‘ S ’ of the Commissioners’ Sixth Eeport, 1878, and 
the subject is fully discussed in that Report.) 

The establishment of scholarships then forecast 
was held over until the Commissioners could make a 
sufficient reduction in their mortgage debt to set 
free an adequate surplus of income. In 1889 they 
reported that they were in a position to allot for 
scholarships an annual sum '' not less than £5000 

1891-1980, 

Science Research Scholarships. — The Commis- 
sioners established their scheme of science scholar- 
ships in 1891. It had been prepared with great 
care, and it soon proved itself well and wisely 
conceived. This scheme has been outlined in the 
opening section of these notes. 

In certain other fields the Commissioners have 
endeavoured, by such schemes as they could afford, 
to meet particular difficulties of the time. They 
thus initiated : 
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Industrial Bursaries in 1911, to enable well- 
qualified university students of limited means to 
enter employment in industries vhich, at the 
outset, wmiild entail costs greater than their means 
could meet. The Commissioners award these 
bursaries by selection based on the reports of the 
university or college authorities as to the qualifica- 
tions of the men they recommend. 

Post-Graduate Naval Architecture Scholarship in 
1911, similarly awarded on the recommendation of 
the Institution of Naval Architects. 

Art Scholarships, 1912 — the Rome Scholarships 
— administered by the British School at Rome, 
These are awarded by competition in London, and 
are tenable for three years in the School at Rome. 
Three are offered at each annual competition ; each 
scholarship is of value £250 per annum, and is 
tenable for three years at the School at Pwome. To 
provide suitable conditions in Rome for the studies 
and practice of their scholars, the Commissioners 
have co-operated with others in the provision and 
maintenance of the British School at Rome. 

Tliroughout this period, successive develop- 
ments in science, art, and industries led to expan- 
sion of the field, intermediate between education 
and practice, in which the Commissioners found it to 
be their opportunity, and indeed their duty, for the 
time being, to supplement other restricted resources 
or facilities available. To-day, four-fifths of their 
ordinary income, wLich is limited, is devoted to 
such purposes. 

A / Locality’ and its Buildings. 

Yes, Locality again. Their own baby born 
nearly eighty years ago—'' Vision ” his father : his 
mother ' Surplus ’. His foster parents — as usual 
in these days— an incorporated body, would fain 
see him functioning to the full of his inherited 
ability. The public he was born to serve, proved 
tardy in recognising his inherent powers to serve 
them. Generations of trustees have tended, 
watched, and worked for his development. For 
this they required understanding and help alike 
from the State and from the public. In the open- 
ing years of the present century these came in with 
good effect. To-day the omens are good, and it is 
not too much to look for great progress in the course 
of the ^thirties. 

Development AETEB 1890. 

In 1891 the Commissioners had sold to the 
Government — at much less than its value, but " for 
purposes of Science and Art” — a key section of 
their "Main Square”. The opening century 
found this eligible site in much the same condition 
as did 1891 ; but soon the Government had put in 
hand a building to accommodate the Physics and 
Chemistry Departments of the Royal College of 
Science, the Science Library, and twm galleries for 
the Science Museum. In 1905 the Government 
appointed a Committee— wdtli an experienced and 
energetic member of the Puoyal Commission as its 
first Chairman — to consider the Royal College of 
Science and Royal School of Mines, present and 
future, as to staff, buildings, and equipment. 
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The oiitcoiiie of this — made possible by liberal 
snp])Oft from generous donors and from private 
funds for buildings and from the Commissioners as 
to sites—was the Imperial College of Science and 
Techiiology. The new College was constituted by 
incorporating in this single institution the Royal 
C.VjlIege of Science, the Ro^^al School of Mines, both 
Goveriiiiieiit institutions, and the Central Technical 
College, The last named had been established by 
. 'the Clty.aiKlGuilds of London : H.M. King Edward 
VIT. laid its foundation stone in 1909. 

The terms of the charter of tlie Imperial College 
showed that it was conceived as an institution with 
such freedom of action as would enable it to react 
quickly to developments of outlook, alike in science, 
in industry, and in methods of training. The Com- 
missioners welcomed the new college as one that 
would be in a strong position to promote the 
organisation of advanced education and research 
in science as applied to industry, and the}^ devoted 
to its use the unoccupied sites on the south side of 
Prince Consort Road. This allocation of sites did 
not interfere with any institution already on the 
area. 

Bitilbings. 

The erection of the first block of the new build- 
ing for the Science Museum was in progress in 1914, 
but was then interrupted. It was resumed after 
the War, and the new building W’as opened by 
H.M. King George V. in 1928. 

Operations have now begun for the erection of 
the new Museum of Practical Geology and head- 
quarters of the Geological Survey. This building 
will be contiguous to that of the Museum of Natural 
History and to that of the Science Museum. Its 
completion will bring the Geological Survey and 
Museum close to the Royal School of Mines, which 
w'as first opened under its wdng in Jermyn Street 
in 1851. 

On the Prince Consort Road section of the 
''Main Square” there now’' stands— at the east 
end, the Goldsmiths’ Company’s extension of the 
City and Guilds’ Engineering College, and, con- 
tinuous with that, the block devoted to geology 
and specialised sections of the Royal School of 
Mines. This combined block of buildings was 
opened by H.R.H. the Duke of York in 1926. Then 
to the W'Cst — beyond the Royal College of Music — 
there now^ stands the first part of the Chemical 
Technology Department of the Imperial College. 
On the north side of the road, and facing this last, 
is the Students’ Union and the Botany Department 
of the College. On the southern transverse road 
of the " Main Square ” — Imperial Institute Road— 
the central feature of the north side is the Imperial 
Institute itself . The eastern part of that building 
is occupied by the headquarters services of the 
University of 'London . Facing this , on the south 
side of the road, is that block of the Imperial 
College which houses the Physical and Chemical 
Departments and, in the centre, the Science 
Library, in connection with the Science Museum. 

The central part of the northern portion of the 
" Main Square ” is largely occupied by buildings 
of a temporary nature, but the main lines of 
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utilisation, as a whole, are now_ determined by 
the permanent buildings in being or in course of 
erection. 

The Victoria and Albert Museum, the Natural 
History Museum, the central block of the Imperial 
College, the first section of the new Science Museum, 
were all built by the Government on land bought, 
on favourable terms, from the €/ommissioners. 
The new Geological Museum is in course of erection 
on the same section of the ground. 

It ought to be noted that the methods of con- 
struction used in the buildings of recent years 
make it relatively easy to transform interiors so 
as to meet changes of requirements as ' times 
change. 

SUMMAKY. 

Let there be no misunderstanding. While every 
forward step referred to in these notes has had a 
definite relation to the aims the Commissioners 
maintained through the decades, their expenditure 
in promotiiig the realisation of these aims has been 
but trifling in proportion to the costs of converting 
aims into practice. Their influence has been 
essentially in the direction of initiation, of nursing, 
of demonstration on a small scale, and of affording 
to others an opportunity of trying out this or that 
idea. For causes in which they firmly believed, 
they have not failed to continue their assistance 
through many years wLen other support failed to 
materialise. Again, when a scheme seemed to 
have done ail it could at the time, they discon- 
tinued demonstration and w^aited and watched. 

Their primary and their large aim was the de- 
velopment of ' system ’ — ' system ’ in the sense in 
which the}’’ used the word after their first Report — 
the sense in which it is used in these notes. The 
development and natural application of ' system ’ 
in this sense has been carried on and is being carried 
on by the State — -not by the Commissioners. In all 
major causes none but the State could carry it out. 

The speech from the Throne at the opening of 
Parliament, 1852-53, contained the following 
passage : 

" The advancement of the Fine Arts and of 
Practical Science will be readily recognised by you 
as worthy of the attention of a great and en- 
lightened nation. I have directed that a compre- 
hensive scheme shall be laid before you, having in 
I view" the promotion of these objects, "towards which 
I invite your aid and co-operation.” 

Following on this, the question of extending " a 
system of encouragement to local institutions for 
Practical Science ” was taken up by the Govern- 
ment. The Department of Science and Art w^as 
established in 1853 and the administration of 
Schools of Design, which had been established 
previously, was transferred from the Board of 
Trade to that Department. Under the Depart- 
ment of Science and Art and, from 1903, under the 
Board of Education, which absorbed it and could 
administer its services on a broader basis and with 
a greater measure of central tod local assistance, 
art, science, and technology became essential ele- 
ments in national administration. Government 
departments and local authorities, the University 


Jim3 28 , 1930 ] 


NATURE 


979 „ 


Grants Committee, and the Universities have co- 
operated ill promoting a full development of 
t system From time to time the Commissioners 
have provided aids for able students at critical 
points, and they have already found it possible to 
move upward one of their scaling ladders. 

The Eo^^al Commission has been, in its years, 
prospector, promoter, patron— patron in the cen- 
turies-old sense of extending wise guidance and 
limited assistance to persons or projects that 
appeared capable of furthering science or the arts, 
or of stimulating inventions or industries. In the 
nature of things the ideas of the Commissioners 
have occasionally been too much in advance of the 


Progressive 

A n unusual and interesting example of successful 
^ co-operation between industry and agricul- 
ture is portrayed in the jubilee volume issued to 
commemorate fifty years’ work of the Blanchisserie 
et Teinturerie de Thaon,* in the Vosges. After 
the annexation of Alsace and Lorraine, France 
found herself bereft of several of her most im- 
portant bleaching establishments, and in 1872 a 
society was formed to establish the industry at 
Thaon in the Vosges, M. Armand Lederlin being 
installed as the first director. The difficulties to 
be overcome were great, as the selection of the site 
had to be largely determined by the presence of 
abundant water free from chalk and iron, so essen- 
tial for bleaching purposes. This was the first 
industry to be established in a purely agricultural 
area, and, from the beginning, it has also been the 
centre of agricultural demonstrations seeking to 
aid the peasants and workmen to get the best 
results from their land. The success of the venture 
was primarily due to M. Armand Lederlin, an 
impassioned agriculturist and a great industrial 
worker, whose work was carried on by his son, 
M. Paul Lederlin, who succeeded him as director 
in 1909. Their endeavours have raised the status 
of' a little country village, numbering only 555 
inhabitants in 1870, to an important township of 
8000 people, prosperous in industry and also in 
agriculture. 

After 1903 many other allied establishments 
were acquired, until at the present time about ten 
thousand workpeople are employed, dealing with 
some two million metres of material per day of 
eight hours. The Thaon Blanchisserie is probably 
the most powerful firm in Europe for the treatment 
of textiles. Throughout its history a very close 
association has been maintained between the heads 
of the firm and local social and municipal life. 
Housing problems, questions of public hygiene, 
the moral and intellectual development of the 
personnel, libraries, insurance, and organisations to 
reduce the cost of living, represent but a few of the 
activities which are supported and encouraged by 
the Blanchisserie. 

* Hoffmann, P., et Deboffe, J. (1930?). Cinquante ans de travaux 
siir ragricnltiire et siir ^horticulture, 1877-1927. (Paris: JT.-B. 
Bailliere et Fils.) 
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time to secure effective response. Yet, when 
prospects improved and the idea still seemed good, 
it was tabled again with any modification that 
seemed desirable. 

It, has been, so with the realisation of all that was 
implied in their; ai.m~a Locality — the establish- 
ment of varied central institutions in the area 
pegged out nearly eighty years ago. The realisa- 
tion of this part of their aim has been slow, and 
time has altered the conditions — alike as to pur- 
poses and as to methods. The substantial ele- 
ments are taking shape, but it is fully realised that 
they must retain elasticity. 

F. G. OOILVIE. 


Agriculture. 

I Before the foundation of the firm, the chief 
industries of the district were cattle -raising and 
potato-growing, a little oats and rye also being 
cultivated. M. A. Lederlin was inspired by the 
work of the Rothamsted and Woburn Experi- 
mental Stations in England, and of M. George 
Ville in France, to strive to introdxice the new 
ideas of the utilisation of chemical fertilisers for 
the improvement of crops, with the view of in- 
creasing the prosperity of the district. His aims 
and interests were primarily local, being intended 
to determine what varieties of agricultural plants 
were most suited to the district, but the results 
ultimately attained wider significance as the scope 
of the experiments extended. The jubilee report 
recently issued is intended to prevent the results 
of the earlier experimental work from falling into 
oblivion, and generous support from the Blan- 
chisserie has facilitated the reproduction of many 
tables and photographs. 

From 1879 until 1919 continuous agricultural 
experiments, carefully laid out, were carried on 
by M. Armand Lederlin, and when he gave up the 
w^ork by reason of age his son proceeded to carry 
on another series of somewhat different scope. The 
aim is still to be useful to the Department of the 
Vosges, and the produce of the plots is sold to the 
personnel at prices often below the cost of produc- 
tion. The chief immediate aim is now to improve 
cattle and crops by numerous experiments on 
selection and acclimatisation. In connexion with 
the experimental farm, potatoes are the most 
important crop, for they are well suited to the soil 
and are also the source of the starch of which so 
much is xised in the industry, the whole production 
of 2000 tons of potato starch per annum being 
absorbed by Thaon and its daughter estabhsh- 
ments. 

Unsuccessful attempts have been made to es- 
tablish another potato, Solamim commersoni, which 
provides edible aerial parts suitable for cattle food, 
and comes up year after year without replanting, 
from portions of the root left in the soil. There 
is also a model dairy farm, with land specially 
cultivated for cattle food, a horticultural society 
with a very high standard of production, nurseries 
for raising conifers and deciduous* trees for street 
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planting, and apiai’ies to entourage local beekeeping, 
while laboratories have been equipped to deal with 
the various chemical ' and bioiogical problems 
associated %¥itli plant. growth. 

The latter part of the' report gives a' detailed, 
account of .the results of the experiments. .An 
interesting ..feature is, .the.' agronomic, soil map of 
Thaon, showing the areas lacking in certain essen- 
tial plant nutrients, with some land containing too 
much nitrogen. In this coiinexion is given a de- 
tailed table of the necessary manuring for various 
crops in different parts of the Thaon area. Thirty- 
seven per cent of the w^hole area is in woods and 
forests, the rest being chiefly potatoes, with some 
■\vh eat , oats, beetroot , and carrots . The experiments 
on these crops embrace tests on variety, adapta- 
tion and acclimatisation, transmission of disease 
by seed, problems of selection and the degenera- 
tion of species, as wtI! as the effect of manurial 
treatments. In the latter connexion the action of 
disinfectants and accessory elements, such as 
sulphur and manganese, is receiving attention. 


I ■ The problem of weed eradication has been dealt 
I wdth experimentally in this district, as charlock is 
I a very serious menace to the crops.. Many sprays 
j have*been tried out, the results varying as usual 
wflth the w^eather, but excellent results and in- 
creased crops are claimed from the use of sulphuric 
acid, as much as thirty-five per cent increase over 
the control being obtained. Special systems of 
crop rotation are also suggested to mitigate the pest. 

The value of the agricultural section of the report 
would have been much enhanced if the conclusions 
from the many years’ experiments had been col- 
lected and summarised, as i 5 is generally necessary 
to go laboriously through the w^ork of several 
years to gain information on any special point of 
interest. Apart from this, the authors are to be 
congratulated on the production of a volume 
setting forth so clearly the working out of a socio- 
logical problem which offered special and unusual 
difficulties that have been successfully overcome 
by MM. Armand and Paul Lederlin, with the co- 
operation of their staff. W. E. B. 


Obituary. 


Prof. G. N. Stewart. 

I^EWS has been cabled from Cleveland, Ohio, of 
the death of George Neil Stew^art, the well- 
known physiologist. Bom in 1860 in London, 
Ontario, whither his parents had temporarily 
migrated f rom Lybster, Caithness, Stew^art, while yet 
a child, iras brought back to Great Britain. He 
entered the University of Edinburgh in 1879 and 
graduated M.A. four years later with honours in 
mathematics, having meamvhile acted as assistant 
to Tait , the professor of physics . During the session 
1883-84 he w’as Mackay Smith Scholar and in 1887 
received the degree of D.Sc. But physics did not 
hold Ste^vart for long. He turned his attention to 
medicine and graduated M.D. in 1891, receiving a 
gold medal for his thesis. Then followed a year’s 
post-graduate study in Berlin, after wffiich Stewart 
w- as appointed senior demonstrator of physiology at 
Victoria College, Manchester. In 1889 he became 
George Henry Lew’-es student in physiology at 
Cambridge, a position which he held until 1893, 
meanwffiile acting as examiner in physiology in the 
University of Aberdeen and taking the then recently 
established Diploma in Public Health of Cambridge. 
Several months during 1892 w^ere also spent in the 
physiological laboratory in Strasbourg. 

Migrating in 1893 to the United States, Stewart 
spent some months as a voluntary research worker 
with Prof. Bowxiitch at Harvard University, wffio 
then nominated him for the chair of physiology at 
the Medical School of the Western Deserve Uni- 
versity, Cleveland, Ohio, which was one of the first 
of the medical schools w^est of the Alleghany 
mountains to abandon the proprietory system, 
establishing in its place a full-time staff in the 
laboratory subjects. During the next nine years, 
Stew’^art found in Cleveland every opportunity to 
develop his subject both in teaching and research, 
the first evidence of his success being the pubhca- 
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tion in 1895 of '' A Manual of Physiology with 
Practical Exercises ” . It can truthfully be said that 
his admirable book marked an epoch in the teaching 
of physiology, for it succeeded in showing how 
formal exposition could be interwoven with practical 
w^ork. The student of medicine under Stewart 
learned his physiology by doing experiments which 
were carefully chosen and planned so as to form the 
basis for the more or less informal lectures which 
w^ere grouped around them. Many of the practical 
courses in experimental physiology in the American 
schools are patterned on those outlined in Stewart’s 
book, which passed through eight editions, of which 
I the last appeared in 1918. It was largely through 
Stewwt’s influence that Western Reserve Medical 
School was among the first to follow the example of 
Johns Hopkins in raising its entrance requirements 
to three years in an academic college, thus making a 
combined arts and medicine course of seven years’ 
duration. This scheme in a somewhat modified 
form has since been adopted by the majority of 
medical schools in America. 

In 1903, Stew^art was called to the University of 
Chicago to succeed Jacques Loeb in the chair of 
physiology, but here he stayed for only four years, 
being enticed back to Cleveland to organise and 
direct the department of experimental medicine 
which was established in memory of H. K. Cushing, 
whose son, Harvey Cushing, is the w'ell-knowm 
professor of surgery in Harvard. In this position 
Stew^art found full scope for his untiring and pains- 
taking research w^ork in various fields of experi- 
mental medicine, the results of wffiich have appeared 
from time to time in numerous papers, published 
mainly in the American Jottrnal of Physiology, the 
Journal of Pharmacology and Experimental Thera- 
peutics, and the Journal of Experimental Medicme, 
-These papers along wdth those of his associates 
have been issued in eight volumes (1911--1926) of 
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Collected Papers from the H. K. Cushing Labora- 
toiy for Experimental Medicine, Western Reserve 
University”. In 1920, Stewart was honoured by 
receiving the LL.D. of his Alma Mater. 

It would occupy too much space to give here an 
account of the many problems to the solution of 
which Stewart and his pupils have made valuable 
contributions. His earliest work, influenced by his 
training in physics, concerned the electro -physiology 
of nerve and the application of Talbot’s law. Then 
followed researches on the nerves of the heart and 
the circulation time, the latter being really pioneer 
work. Attracted by the development of knowledge 
concerning the physical chemistry of solutions, 
Stewart then conducted numerous investigations 
bearing on the mechanism of the action of haemo- 
lytic and agglutinative agents and the problem 
of permeability of animal cells. The results of 
these researches were published in a monograph 
in 1909 (“ The Mechanism of Haemolysis with 
Special Reference to the Relations of Electrolytes 
toCeUs”). 

Desiring to contribute to clinical medicine some- 
thing which might be of assistance in the precise 
diagnosis of circulatory disturbances, Stewart 
elaborated (between 1910 and 1915) an ingenious 
calorimetric method for measurement of the rate of 
blood flow through the hands and feet, and with 
this he made numerous observations on hospital 
patients. About 1918 were started researches on 
the functions of the adrenal glands, which occupied 
his attention until his death. 

Stewart was induced to enter this field because 
of the extravagant claims which were then being 
made concerning the relationship of the internal 
secretion of the adrenals to arteriosclerosis, diabetes, 
and various other diseases and conditions of the 
body. With great experimental ingenuity and 
meticulous care, Stewart, with the assistance of 
Rogoff, proceeded to investigate the conditions in 
animals under which increased secretion of epi- 
nephrine occurs. This work led him to conclude that 
epinephrine does not represent an internal secretion 
in the ordinary sense, but is rather of the nature of 
a metabolic by-product, and that variations in its 
secretion into the blood are not of the physiological 
significance which others have assigned to them. 
He denied, for example, that conditions of emotion, 
fright and fear in animals, are associated with 
significant variations in the internal secretion of this 
substance. As the wnrk proceeded, it became more 
and more evident that it is the cortex rather than 
the medulla of the adrenal gland that is of real 
physiological significance. Whereas all of the 
medullary tissue could be destroyed without sig- 
nificantly affecting the well-being or the behaviour 
of the animal, destruction of the cortex as well led 
ultimately to death, although not until after a much 
longer period than had hitherto been supposed. 
Convinced that the cortex must produce an internal 
secretion which is essential to life, its deficiency 
being the cause of the symptom-complex known as 
Addison’s disease, Stewart during the past few 
years sought for methods by which extracts could 
be prepared that would prolong the lives of adrenal- 
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ectomised animals and , prove of value in the 
treatment of adrenal disease in man. 

By those wfiio.kiiew him intimately, Stewart w’^as 
greatly admired both' as a scientific wnrker and as^ 
a man of broad sympathies and deep culture. His 
quick wit, his remarkable memory, and his eloquence 
made him a most interesting lecturer and a notable 
figure in society meetings. Although domiciled for 
more than, thirty -five years in the United States, he 
remained a British citizen, and during the earlier 
years of the War spent several months in England 
and in France seeking for an opportunity to do 
service for the allies. 

Stew-art leaves behind him a widow and four 
children, w^ho may rest assured that their grief is 
shared by the man}^ who were fortunate enough to 
have him for a friend. J. J. R. Maclbod . 


Mr. a. F. R. Wollaston. 

Alexander Frederick E/Ichmond Wollaston, 
who died in his rooms at Bang’s College, Cambridge, 
on June 4, shot by one of his pupils in a moment 
of insanity, was the son of George Hyde Wollaston, 
for many years a master at Clifton College. He 
came of distinguished parentage. Through his 
mother he had kinship as grandson and nephew 
wdth the artists George and W. B. Richmond : 
from her he inherited a love of good music and 
I)ainting and literature, and unerring taste. On 
his father’s side, the name and family has been 
famous for two centuries and more, as the “ Dic- 
tionary of National Biography ” shows. Chief in 
the list there given are the brothers Francis and 
William Hyde Wollaston ; the former was his 
direct ancestor. 

Wollaston was born in 1875, and went from 
Clifton to Cambridge and the London Hospital, 
where he qualified in 1903. Many friendships -were 
formed in his university days, among them one 
which decided the course of his life. Alfred Newton, 
professor of zoology, Wollaston’s senior by some 
forty-five years, recognised his exceptional gifts 
and encouraged him to become a naturalist- 
explorer. All the activities of his student years 
combined to fit him for this. Besides his medical 
qualifications he had acquired experience as a 
traveller and mountaineer, and a wide range of 
knowledge of living creatures and plants. As a 
field naturalist he was in the first rani?: ; and he 
possessed a tall spare frame capable of great 
endurance. 

Wollaston’s reputation among geographers and 
naturalists was established by the two expeditions, 
organised by the British Museum and the British 
Ornithologists’ Union respectively, to Ruwenzori 
and to New Guinea, and by bis delightfully written 
narratives of them.^ On Ruwenzori he twice 
climbed peaks (one of which now bears his name) 
which he supposed with good reason to be the 
highest of the range. When the expedition came 
to an end, he and Carruthers made their way south- 
ward to Lake Tanganyika, thence westward to the 
upper waters of the Congo, and voyaged down the 
river to its mouth. A curious common feature of 
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tke ;two. expeciitioiis was the discovery, in each of 
'a race of pj^giiiies. The results of the Kew- Guinea 
'expedition w^ere disappointing, through no fault 
' of the explorc^rs. , Wollaston returned . there in 
1012 with a party led by himself ; the- outbreak of 
the War frustrated his plans for a third expedition, 
and our hopes for a new book of travel from his 
pen. His ‘‘ Life of Alfred Newton at which he 
had laboured for several years, could not be pub- 
lished until 1921, and was then reduced to half its 
intended size. 

For his w^ork in the War — in the northern patrol, 
iinder Smuts in East Africa, on a monitor, and on 
the Murman Coast— -Wollaston received the Dis- 
tinguished oService Cross. In 1920 Kings College 
elected him a fellow, and for a time Cambridge 
w^as his home. But two more journeys lay before 
him. He went as medical officer and naturalist 
on the first Everest expedition ; and in 1923 he 
married, and set out with his wife to an almost 
unknown mountain range in Colombia. Quiet 
years folIoAved. He served on the council and 
later became honorary secretary of the Hoyal 
Geographical Society ; he had been the recipient 
of the Society’s Gill memorial medal and the 
Patron's gold medal in 1914 and 1925. At the 
time of his death he had been tutor of King’s 
College, Cambridge, for eighteen months. 

It is difficult to imagine a man wdth greater power 
of inspiring affection and confidenee than Wollas- 
ton; he w-as so completely honest, sensible, and 
straightforw^ard. His wanderings w’ere over ; they 
had brought him fame and honour ; their dangers 


had passed by him unharmed . Blessed in his home- 
life and with friends innumerable, all the signs fore- 
told for him many vears of peaceful happiness. 

H. W. R. 

* “ From liiiweiizori to the Congo, a Naturalist’s Journey across. 
Africa”, and ” Pygmies and Papuans, the Stone Age to-day in niitch 
New Guinea It is not out of place here to refer to the admirable 
appreciation of Wollaston in Henry Newbolt’s "Book of the Long 
Trail”. 


Wn regret to announce the folio wung deaths : 

Prof. W. H. Bristol, formerly professor of mathe- 
matics at the Stevens Institute of Technology, Hoboken,., 
and inventor of numerous recording instruments for 
pressure, temperature, and electricity, as well as of 
devices for sound amplifying, and talking motion 
picture apparatus, aged seventy years. 

Dr. Allerton S. Cushman, founder and director of 
the Institute of Industrial Research in Washington, 
and author of papers on corrosion and other chemical 
subjects, on May 1, aged sixty- two years. 

Dr, George Dimmock, of Springfield, Mass., known 
for his contributions to entomology, on May 1 7, aged 
seventy -eight years. 

Dr. J. Arthur Harris, head of the Department 
of Botany of the University of Minnesota, whose 
interests lay in ecology and biometry, on April 24, 
aged forty-nine years. 

Dr. Charles F. McKenna, president in 1910 of the 
American Society of Chemical Engineers, on April 25, 
aged sixty-eight years. 

Dr. Thomas E. McKinney, from 1908 until 1928 
professor of mathematics in the University of South. 
Dakota, known for work on continued fractions and 
the theory of equations, on April 14, aged sixty-five 
years. 


News ai 

On June 19, Dr, and Mrs. Robert Mond entertained 
a large number of distinguished guests at a dinner held 
at the Savoy in honour of Sir W. M, Flinders Petrie, 
who this season has completed his fiftieth year of 
exploration and research, in Egyptian archaeology. 
Addresses and messages of congratulation and good 
will were received from the British Academy and 
other scientific and. learned bodies. It is no exaggera- 
tion to say, however, that outside the immediate circle 
present on this occasion, the whole world of those who 
are interested in humane studies now offers its tribute 
of veneration to a great scholar and research worker. 
To the historian of the future, Sir Flinders Petrie 
will not merely rank with the one or two great and 
familiar names in Egyptology ,* he will stand out as 
the first to set the study of Egyptian archseology 
upon a scientific basis — one whose work has served 
not only as a model and guide for all subsequent 
research, but also has made ancient Egyptian culture 
live in the eyes of a modern generation. The system 
of sequence dating which he elaborated as a classifica- 
tion and a means of assigning to their proper horizon 
the material objects of Egyptian culture from pre- 
dynastic times to the close of its existence as a separ- 
ate entity in the ancient world, equally with the order 
and method he exemplified in his own excavations 
and inculcated and demanded in the work of others, ’ 
have laid archaeological studies under a debt to him 
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which it is difficult to estimate. By maintaining 
steadfastly the point of view of the anthropologist he 
has kept Egyptology in relation with wider studies 
and saved it from the aridity of the specialist outlook 
with which it was threatened. 

In 1875, as a young man of twenty-two, Sir Flinders 
Petrie began the study of the ancient monuments of 
Britain, and by 1880 he had published his “ Inductive 
Metrology ” and Stonehenge From 1880 onward 
he visited Egypt annually, publishing the reports on 
Ms excavations with minutely conscientious docu- 
mentation and after the minimum of delay consistent 
with careful preparation. His discoveries range from 
predynastic graves to the Greek settlements of Nauk- 
ratis and Daphnse — Koptos, Naqada, Abydos Lahun, 
and many more, a lengthy list now landmarks in 
Egyptian archaeology. Egyptian literature, art, social 
life, technical methods and appliances, magic and 
religion, in fact all sides of Egyptian life and cultiire, 
have been reviewed by his pen, and finally the results 
of his work were gathered together in Ms monumental 
history of Egypt. As workers in other fields well know, 
his interest in 'the problems of and methods of general 
archasology has been kept keenly alive. Further, 
it is not only by his own researches that Sir Flinders 
Petrie has served archaeology. At home as Edwards 
professor of Egyptology at University College, London 
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— a post which he accepted in 1892— and in the field 
by practical instmction and supervision he influenced 
and moulded generations of research workers. In 
1894 he founded the Egyptian Research Account, 
which became the British School of Archaeology in 
Egypt in 1905. Through this organisation his ex- 
cavations in Egypt continued until a few years ago, 
when local circumstances made it advisable that the 
field of operations should be removed to Palestine. 
In the organisation and administration of his research 
Sir Flinders has been loyally assisted since his mar- 
riage in 1897 by Lady Petrie. He received the honour 
of knighthood in 1923, and his work was further com- 
memorated by the foundation of the Petrie gold medal, 
which is awarded for outstanding achievement in the 
study of genei’al archaeology. 

In the last issue of the Royal Naval Engineering 
College Magazine is a short account of the history of 
the College, which was first opened on July 1, 1880, 
fifty years ago, and in which to-day all midshipmen 
and sub -lieutenants for the engineering branch of the 
Royal Navy receive their training. For a long time 
the training of ‘engineer boys’ and ‘engineer 
students ’ for the navy was much on the same lines 
as that of dockyard apprentices, but owing to the 
recommendations of the Cooper Key Committee of 
1875, H.M.S. Marlborough was allocated for a training 
school at Portsmouth in 1878, and two years later 
Keyham College came into existence. For some time 
the two establishments ran side by side, but from 1888 
onwards all engineering education has been carried 
out at Keyham. The valuable character of the 
training given in the Marlborough and at Keyham was 
fully demonstrated during the War, out of which the 
engineering branch came with a fine record. Nearly 
all the senior engineer officers in the fleet and at the 
Admiralty and dockyards had passed through one or 
the other, in which there has always been a sound 
combination of instruction in both theory and prac- 
tice. With the reorganisation of naval education by 
Lord Selborne and Lord Fisher, entries to Keyham 
ceased in 1905, and since then the College has seen 
many changes. Eight years ago, however, all mid- 
shipmen for engineering duties w^ere sent there, and 
to-day there are some 180 midshipmen and sub- 
lieutenants in residence. As in former days, the 
instruction is given partly by naval engineei’s and 
partly by civilian instructors, and to these have been 
added a number of naval instructors. The course 
extends over four years, and the College is fully main- 
taining and adding to the prestige it enjoyed under 
the old regime. 

“ L ’Affaire Glozel ” slowly draws to an inevitable 
but undignified conclusion. By the irony of circum- 
stance the solution is reached not by the reasoned 
arguments of the scientific archaeologist, but by the 
empirical methods of the police bureau. The libel 
action brought by the Fradins, father and son, against 
those who had impugned the authenticity of the finds 
they had ‘ discovered ’ and exploited, it was obvious, 
would leave the main issue mitouched, and might 
even have strengthened their position, already well 
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established with the general public. It, therefore 
seemed to the opponents of Glozel that the most 
effective counter was the institution of a criminal 
prosecution by the Soci^te prehistorique de France 
on a charge of obtaining money from the public by 
exhibiting modern objects as antiques. The exhibits 
were seized by public authority and examined by M. 
Bayle of the Service dTdentite j udiciaire. This officer 
found evidence of modern fabrication and affirmed 
inter alia that the bricks had not even been baked and 
contained substances of modern origin such as strands 
of cotton coloured by aniline dye, and pieces of moss 
and grass still retaining chlorophyH, etc. The 
assassination of M. Bayle has delayed the presenta- 
tion of the report, which, however, is imminent and 
will, it is anticipated, be followed by the punishment 
of the cul]3rit. The whole story is set forth with no 
little humour and some pungent comments on certain 
individuals in Antiquity for June by M. Vayson de 
Pradennes, whose intervention in the controversy in 
1927, it will be remembered, was crucial. His article 
is an instructive document, not merely as a detailed 
survey of the course of events in the Glozel fraud, but 
in its bearing upon certain aspects of the forgery of 
antiquities in general. 

Although the topical character of the article on 
Glozel and its bearing upon a sensational series of 
events gives this feature of the June number of 
Antiquity a special attraction at the moment, the 
remaining contributions do not fall below it in their 
level of interest. Prof. Eilert Eckwall writes on the 
early names of Britain, with no suggestion, however, 
that as yet any name earlier than of Celtic origin is 
known. Mr. Eslyn. Evans carries further the investi- 
gation of the invasion of Britain at the later stage of 
the Bronze age by a wave of Celtic -speaking peoples, 
of which a suggestion w^as first put forward by Mr. 
Crawford. He here examines the origin and distribu- 
tion of certain type-specimens of late Bronze age 
cultures. Dr. Cecil Curwen follows up an earlier 
communication on prehistoric agriculture by a paper 
on flint sickles, in which he discusses the interesting 
problem of the polish on the cutting edge of the flint 
teeth. The earth-works on Butser Hill, near Peters- 
field in Hampshire, are discussed at some length with 
the assistance of air photographs by Mr. Stuart 
Piggott, who argues that the earliest settlement is to 
be dated at about 2000 b.c. “ Notes and News 
from various contributors, include a note by Mr. M. G. 
Burkitt on a polished stone axe associated -with kitchen 
midden material from South Africa. He points out 
that very few polished axes have been found in South 
Africa, and that this is the first time an association 
with a definite culture has been demonstrated. He 
also directs attention to the discovery by Prof. 
Drennan of a skull and femur of Australoid type in a 
sand quarry at Gape Flats, near Cape Towm. 

M. Albert Thomas, in his report as Director of the 
International Labour Office, refers to the relations be- 
. tween the Soviet Union and the international institu- 
tions of the League of Nations. Before 1929 there 
appeared to be a possibility of definite collaboration in 
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scientific investigatioiij. but in that yea, r a decided 
change todiv jilace. An offensive a, gainst ‘ botirgeois 
seiencfi ’ lias been developed in Russia, which has taken 
various forms. Scientific 'institutions have been re- 
organiseci on j\rarxian lines or have been abolished. 
IJ^on-coniimmist specialists and technicians have been 
deprived of their posts, and numerous congresses have, 
been organised to frame new sciences based on Marxian 
prinei|:)ies. M. Thomas comments that collaboration 
has been rejected even in the scientific field between 
Soviet institutions and the international institutions 
of the ‘bourgeois and capitalist ’ countries, because 
this would involve the separation of science from 
politics and a distinction between the examination of 
the actual situation and Marxian analysis. 

At the meeting of the Royal Statistical Society on 
June 17, the retiring president, Mr. A. W. Flux, de- 
livered an address on a comparison between the food 
supply of the United Kingdom in the five years ending 
1928 and in the five years ending 1913. For the earlier 
period, the results of the investigations of the Food 
(War) Committee of the Royal Society were available, 
and for purposes of comparison Mr. Flux applied a 
similar procedure to the five years ending 1928. The 
examination of the results of the two sets of data 
showed that no large change in the effective supply of 
food has occurred, having regard to the numbers for 
whose maintenance the supplies sufficed. The num- 
ber of persons whose food supplies were the subject of 
the twm inquiries was substantially the same at the 
two dates, but the different age constitution of these 
numerically equal populations renders the needs of the 
post-War population greater than those of the pre- 
War population. The 45 J million of the pre-War 
population was computed to be the effective equiva- 
lent of 35 million adult men, while the equal post-War 
population was computed to foe equivalent to 36 
million adult men. The avallafoie supplies of food 
reduced to their energy equivalent gave 4000 calories 
per day per equivalent adult man. In the make-up 
of the food, fat had a somewhat larger importance in 
the later period than in the earlier, w'hile proteins and 
carbohydrates had a somewhat smaller importance. 
Dairy produce and vegetables, and, still more, fruit, 
showed important increases, while meat and cereals 
both decreased, tlie latter in greater proportion than 
the former. In the later period the energy value of 
the food was derived in tlie proi^ortion of forty per 
cent from home produce and sixty per cent from im- 
ported produce. 

The British Polar Exhibition wdll foe open at the 
Central Hall, Westminster, from July 2 to July 15. 
The exhibition, which is under the patronage of H.R.H. 
the Prince of Wales, is designed to illustrate the 
achievements of British polar explorers, especially 
those of recent times. Numerous exhibits have been 
lent by museums, learned societies, and j>rivate 
collectors. Among expeditions that will be repre- 
sented are those of Erebus and Terror, Alert, and Dis- 
covery to the north, and Southern Cross, Discovery, 
Scotia, Nimrod, and Aurora to the south. One section 
will be devoted to relics, ship-models, flags, paintings, 
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and photographs ; another to modern work wii,h 
apparatus and specimens, and a third will be occupied 
by firms supplying polar equipment. A lecture on 
north polar exploration will be given on July 2, and 
one on south polar exploration on July 10. The Scott 
film recently acquired for the nation has been lent by 
the trustees and will be showm most evenings and two 
afternoons. An authoritative polar handbook, with 
short articles on discovery, meteorology, geology, 
whaling, birds, diet, etc., and illustrated by maps, will 
be on sale. A number of recent books on polar work 
will also be on sale. The organisers are giving their 
services voluntarily. If, after costs are met, there is 
any surplus revenue, it will be given to institutes or 
societies engaged in geographical research. 

The report of about 150 newspaper representatives 
from various countries upon the sixth Achema, or 
Great International Exhibition of chemical apparatus, 
at JFrankfurt“On-Main, indicates the striking progress 
which has been made in developing commercial inter- 
national relationships since the first exhibition of its 
kind was held ten years ago in Hannover. The press 
delegates were addressed by Dr. Bretschneider, the 
organiser of the exhibition, who explained that the 
primary object of the Achema was to promote co- 
operation between chemists and engineers. The ex- 
hibitors this year include many foreign firms, and a 
prominent feature of this exhibition is the historical 
section, which includes a model of Liebig’s laboratory 
at Giessen in 1 842 and a selection of mamxsoripts and 
books. In on© section many optical and eleotricai 
measuring instruments are displayed and automatic 
devices for the analysis of gases and liquids, balances 
designed to record the weight of a dust particle, ultra- 
microscopes for the detection of molecular movements, 
and X-ray apparatus for the resolution of crystal 
structure. An attempt is made to demonstrate in 
striking fashion the great economies which can be 
effected by the adoption of standard sizes for the com- 
ponent parts of chemical apparatus. Another section 
is devoted to the artificial silk industry, the various 
machines used in all stages of its manufacture being 
displayed. In the other sections may be seen acid- 
proof blowers of earthenware, condensing plant con- 
structed of fused quartz, a material which until fairly 
recently was only used on the small scale, fire-proof 
building materials, rustless steel, and huge containers 
constructed of aluminium, nickel, and other metals. 
The press regards the exhibition as an ©vent of out- 
standing international importance, sine© it brings out 
the vast significance of the present state of develop- 
ment of chemical industry, which plays a leading part 
in modern civilisation. 

All workers in scientific and technical fields will 
welcome the new scheme initiated by the Gouneil of 
the Association of Special Libraries and Information 
Bureaux (26 Bedford Square, W.C.l.) to form a panel 
of expert translators. The scheme will bo doubly 
welcome by reason of the undertaking that the 
members of the panel will consist only of individuals or 
associations who have satisfied the Coimcil as to their 
abilities, not merely to translate literally, but also to 
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interpret the finer shades of differentiation in scientific 
and technical terminology. The difficulty of obtain- 
ijii:^ vSiieh experts has long been recognised. Faced by 
a sudden emergency necessitating expert translation, 
tlie would-be employer has generally been compelled 
to rely on the commercial translating bureaux, which 
are rarely provided with c[uite the right type of expert 
required ; or alternatively has placed the work in the 
hands of an individual cpialified in the subject con- 
cerned but not up to the standard in the particular 
language involved. It is scarcely conceivable, how- 
ever, that exactly the right type for each particular 
problem does not exist, and the only requirement for 
bringing the work and the worker together would 
appear to be an oiganisation on the lines proposed by 
This Association has done much towards 
rationalising the bibliographical realm, and this latest 
of its activities will meet an urgent and growing need. 

By the co-operation of the Biitish Post Office 
Telephones, the Canadian Marconi Company, and the 
Bell Telephone Company of Canada, Sir Ernest 
Rutherford, speaking from his home in Cambridge, 
was able to address the meeting of the Royal Society 
of Canada in Moyse Hall, McGill University, Montreal, 
on May 20. According to the Montreal Gazette for 
May 21, he congratulated the Society on the efficient 
manner in which it had encouraged the advance of 
learning in the Dominion since its foimdation in 1882, 
and its president, Dr. A. S. Eve, on his conspicuous 
services to McGill University, for which Sir Ernest 
expressed his warm feeling. The reception by loud 
speaker "was extremely powerful, in the early stages 
somewhat blurred but quite clear later. Sir Arthur 
Currie jokingly remarked to Sir Ernest that many of 
his old students present expected that his voice would 
be more mellowed by age and honours, while Sir 
Ernest repudiated Sir Arthur’s suggestion that he had 
not replied to his last letter. 

During the present week, June 21-28, the North- 
East Coast Institution of Engineers and Shipbuilders 
and the Institution of Engineers and. Shipbuilders in 
Scotland have been holding their joint summer meet- 
ing in Holland, the programme including visits to 
some of the most important shipyards at Flushing, 
x4msterdam, and Rotterdam. One of these is the 
Fijenoord Company, "which has been in existence since 
1823, and which recently completed the motor ship 
Baloeran of 16,000 tons, this being the largest passenger 
vessel ever built at Rotterdam. Nearly as old as the 
Fijenoord Company is the Werkspoor Comj>any of 
Amsterdam, a firm which in 1910 constructed the 
first reversible marine Diesel engine, and which up to 
the present time has constructed Werkspoor Diesel 
engines of a total of 365,400 i.h.p. The firm has also 
recently supplied large screw pumps for the Medem- 
blik and Den Oever ]-)ump, ing stations on the Zuyder 
Zee Reclamation Works. These works, a visit to 
wdiich was included in the programme, were described 
by Mr. J. W. Thierry in a paper to the British Associa- 
tion in 1928, and in Engineering for May 23 and June 
30 and succeeding issues he is giving further particu- 
lars of these important undertakings, which will 
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ultimately add more than half a acres of Icuid 

to Holland. Among other jJaces \'isited w-as tlie 
Nautical Technical Institution and 4Iuseum at 
Rotterdam, founded in 1916 by |>rivate subscri{:>tion 
for furthering the interests of shipbuilding and 
nautical science, but which is o}>erj to the pul) lie. 

For the latter part of the meeting, the headquarters 
of the Institutions w^as at Sclieveningeri, a seaside.’ 
towm on the coast, off wdiich took place the action 
betaveen the English under Monk and the Dutch 
under Tromp wdien the latter wars killed. Here on 
June 25, twm papers were read, one on the “ Interior- 
Architecture of Ships ”, by Prof. P. A. Hillhouse and 
Mr. A, M. Gardner, and the other on “ Transportation 
of Oil by Sea ”, by Mr. J. McGovern, the President- 
elect of the North-East Coast Institution. The wxnid 
production of petroleum, said Mr. McGovern, had 
increased from 70,000 tons in 1860 to 213 million 
tons in 1929, w’-hile the present fleet of oil tankei\s 
had a carrying capacity of approximately ten million 
tons, the ships forming about 1 1 per cent of the total 
wmrld tonnage. Though oil at first wars carried either 
in barrels or in w^ooden ships especially altered for 
the purpose, the prototype of the modern oil tanker 
was the Gluckamf, built by Messrs. Armstrong in 1885. 

* In this ship boiler riveting w^as adopted throughout. 
But the general design of oil -carry ing vessels followed 
that of the ordinary cargo ship until Sir Joseph 
Isherwmod introduced the longitudinal system of 
framing, which resulted in increased longitudinal, 
strength with a reduction in the weight of material.. 
His patent w^as takeu out in 1906 ; the Fwul' Paix‘ 
w^as bi.iilt on this system in 1908, and wsls the^ 
forerunner of the 943 oil-tank vessels built or ordered 
according to the Isherw'ood plans. In recent years,, 
owing to the carriage of benzine, or oil containing 
sulphur or acids, corrosion has increased, and unless, 
the metallurgist or chemist can produce more suit- 
able steel or protective coating it would appear that- 
the life of some tankers w’ould be limited to ten or 
fifteen years. 

The annual report and accounts for 1929 of the 
Ross Institute and Hospital for Tropical Diseases, 
Putney Heath, London, S.W.15, has been issued. 
The work of the Institute is review-ed, including re- 
search wmrk and malaria expeditions. The total re- 
ceipts from donations and subscriptions show an in- 
crease of £2500, and income over expenditure a surplus 
of £2467, but as the Institute has no endow^meiit fund,, 
the balance of £12,000 in hand must be regarded as a 
reserve against contingencies. 

A USEFUL little catalogue (No. 12) of second-hand 
books of botanical interest, including some rare 
herbals, has been issued by Mr. J, H. Knowles, 92 
Solon Road, S.W.2. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned — A full- 
time graduate science assistant master at the Ham- 
mersmith School of Building and Arts and. Crafts — 
The Education'^ Officer (T.l), County Hall, S.E.l 
(June 30). A senior mathematical master at Swiii- 
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don — The Priiici|>aij The College, Swindon, 

Wilt.s fTiiIy 1). Ai^sisiant lecturers in chemistry, 
liliy.^ics. botany, aiid pharmacy at Cardiff Technical 
(A^iicgo— The Priiiei])al, Technical College, Cardiff 
(July i). An a,-.sistaiu for metalwork and mechanical 
drawing at Darlington Technical College — The Chief 
Education Ofhcer, Education Office, Darlington 
(July 4). A lecturer in pliysics and electrical engin- 
eering at Handswurtli Technical College- — The Prin- 
cipal, Hands worth Technical College, Hands worth, 
Birmingham (July 4). Civilian education officers 
in the E.A.E, educational service, one with a degree 
in engineering and one with a degree in history — The 
Secretary, x4ir Ministry, Gwydyr House, Whitehall, 
S.W.l (Juljo o). A full-time teacher in engineering, 
a full-time teacher in physics, and a visiting teacher 
for engineering economics, at the West Ham Munieipal 
College — The Principal, Mimieipal College, Bom- 
ford Boad, West Ham, E.lo (July 5). An honours 
graduate to teach pure and applied mathematics 
at Loughborough College— The Registrar, Lough- 
borough College, Leicestershire (July 5). An assistant 
lecturer in education with special qualifications 
in the teaching of science subjects at the Uni- 
versity College of the South-west of England — ^The 
Registrar, University College, Exeter (July 7). A 
technical assistant to the adviser in agricultural 
economics at Armstrong College — The Registrar, 
Armstrong College, jSTewcastle -upon -Tyne (July 7). 
Ceologists on the Geological Survey of Great Britain 
— The Director, Cfeological Survey and Museum, 28 
Jermyn Street, S.W.l (July 9). An assistant lecturer 
in economics in the University of Birmingham — ^The 
Registrar, The University, Edgbaston, Birmingham 
(July 11). A lecturer of botany at the University 


[June 28, 1930 

College of Wa,les, xAberystwyth— The Financial Secre- 
tary, University College of 'Wales, Aberystwyth 
(July 14). xA demonstrator in mathematics at the 
Royal College of Science, South , Kensington^ — The 
Secretary, Imperial College of Science, South Kensing- 
ton, S.W.7 (July 14). An assistant lecturer in zoology 
in the University of Bristol— The Secretary, The Uni- 
versity, Bristol (July 14). An additional lecturer in 
engineering at Chesterfield Technical College — The 
Principal, Chesterfield Technical College, Chesterfield 
(July 15). Two botanists for cacao research at the 
Imperial College of Tropical Agriculture, Trinidad — 
The Secretary, Imperial College of Tropical Agri- 
culture, 14 Trinity Square, E.C.3 (Aug. 19). xA 
professor of hygiene in the Egyptian University, 
Cairo, and a lecturer in dental surgery— The Dean 
of the Faculty of Medicine, Egyptian University, 
Cairo (Sept. 20). xA headmaster of Christ’s Hospital, 
Horsham — The Clerk, Christ’s Hospital, 26 Great 
Tower Street, E.C.3. A whole-time lecturer in geo- 
graphy at St. Mary’s College, Strawberry Hill — The 
Princiijal, St. Mary’s College, Strawberry Hill, Middle- 
sex. Instructors in electrical engineering, advanced 
building construction, and practical mathematics 
at the Kingston-upon-Tharaes Technical College and 
School of Art- — The Principal, Technical College, 
Kingston-upon-Thames. A full-time assistant master 
for engineering at Erith Technical College — The 
Principal, Erith Technical College, Belvedere, Kent. 
Inspectors for the purposes of the Diseases of Animals 
Act, 1894-1925, under the Ministry of Agriculture 
and Fisheries — -The Secretary, Ministry of Agriculture 
and Fisheries, 10 Whitehall Place, S.W.l. A professor 
of natural philosophy in the University of Aberdeen — 
The Secretary, The University, Aberdeen. 


Our Astronomical Column. 


Remarkable Meteors.— Mr. W. F. Denning writes 
that on June 9, at about 0^ 35^ am, G.M.T., a large 
fireball was seen from many places in the north of 
England. It presented a white nucleus which looked 
nearly as large as the full moon and lit up the country. 
About twelve observations have been received, from 
which it appears that the fireball "was directed from 
the N.N,W, sky and was probably at a height from 
60 to 50 miles. The radiant was not far from the 
horizon, but the data are somewhat conflicting and 
exact deductions are scarcely possible. 

Fireball ofj unelS . — ^At 23^ 12™ p.m. G.M.T. a meteor 
equal Venus was observed by Mr. Kingman at Bristol. 
It passed from 26 U +21° to j05° -f 59° and was directed 
from a radiant in Scorpio near 237° -25°. 

An Eafly Perseid,— On Jime 15 at 23^ 22™ G.M.T. a 
first .magnitude meteor with, the very swift motion 
and bright streak characteristic of the Perseids was 
well observed. It shot from 359° -f 75° to 142° h- 74° 
and its direction conformed very nearly With the 
radiant point of the Perseids on the same night 
which is in the region dividing Pegasus and Lacerta 
at 342° +32°. 

On June 16 at 1.30 a.m. G.M.T., when scarce^ 
any stars were distinguishable in the misty sky, a fine 
meteor was noticed from Bristol as it ascended from 
the horizon in due w^est and sailing upwards dis- 
appeared when nearly reaching the zenith — velocity 
slow', duration 10 seconds. 
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Further accounts of these curious objects will be 
valuable for computing the real paths. 

Occultations of Stars by the Moon. — The April issue 
of the Journal of the Royal Astronomical Society of 
Canada contains an article on this subject by Prof. 
E. W. Browm. He notes that the campaign of 
observations of occultations which is now being 
vigorously carried on in many countries, dates .from 
a paper by Dr. R. T. A. Innes (1923), in which he 
showed the value of such observations for determining 
the errors of the lunar tables. Prof. Brown considers 
that since the introduction of the new lunar tables in 
1923, the chief residual errors in the moon’s position 
are due to irregularities in the earth’s rotation. He 
gives two diagrams of the moon’s residuals, one on 
a small scale from 1650 to 1930, the other on a larger 
scale from 1875 to 1928. In forming these he has 
omitted from his tabular places the “ great empirical 
term” with period of about 2|- centuries, as he con- 
siders that the cause of this, as"of the smaller fluctua- 
tions, lies in the earth’s rotation, not in the moon. 
A feature of the graphs is the abruptness of the sudden 
changes of direction. The dates of the more marked 
changes are 1780, 1898, 1917. Prof. Brown notes that 
these observations are eminently suited for amateurs. 
xA 3-inch telescope suffices, and a clock or watch suffici- 
ently good to give to the nearest second the interval 
between a wireless time-signal and the phenomenon. 
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Research Items. 


Harvard-Boston Expedition’s Excavations in the 
Sudan. — In Sudan Notes and Records, vol. 12, pt. 2, 
.Dr. G. A. Reisner reports on the excavations which 
%vere carried out in the seasons 1927-28 and 1928-29 
at tlie forts at Seinna and Uronarti as part of a larger 
plan to examine all tiie old forts extending from Semna 
to Haifa. It is known that these forts of Semna and 
Uronarti were built before or during the twelfth 
dynasty, when trade, which in earlier times had 
suffered much from hostile tribes, had become organ- 
ised and the country subdued by military expeditions. 
The northern Sudan was then occupied by officials 
who were little more than trading agents, transport 
was maintained mainly by water, and protected by 
fortified posts along the river. The desert tribes were 
a constant source of danger to the trading fleets. The 
excavations have served to throw light on the methods 
of navigation of the cataract and how traffic was con- 
trolled by land and water. The ramparts of the forts 
command a wide view, and signalling from fort to fort 
was i^ossible. They completely dominate both land 
and water routes. Each was built on a hill and the 
plan was drawn to suit the configuration. Inside the 
thick outer wall of crude brick ran a street and the 
space inside the street was divided into blocks by cross 
streets. Each block was divided by walls into separate 
apartments, providing temples, dwellings for the 
commandant and officers, barracks for the men, 
storehouses, etc. Judging from the quarters and the 
cemeteries, in which the burials include women and 
children as well as men, the garrisons must have been 
small, perhaps from 50 to 150 fighting strength. The 
forts were all occupied in the New Kingdom, and later, 
many of the important objects discovered belonging 
to this jDeriod. 

Inheritance in Man. — The Galton Lecture before 
the Eugenics Society is published in the Eugenics 
Revieio (vol. 22, No'. 1). In it Prof. S. J. Holmes 
discusses natural selection in man, and reaches the 
general conclusion that under modern conditions 
selection is more effective in eliminating the less 
endowed than is usually supposed. He gives reasons 
for thinking that the intelligence quotient is, on the 
average, the most important single factor in survival, 
and that ‘‘ the present economic order is much more 
deadly to people with dull minds The death-rate 
tends to be high in proportion as the occupation 
requires little intelligence or skill. On the other 
hand, selection against many physical defects has 
been largely eliminated. Racial differences in sus- 
ceptibility to disease exist. For example, negroes 
have a low death-rate, as compared with whites, from 
scarlet fever, erysipelas, diphtheria, measles, and skin 
diseases, but a high mortality from tuberculosis, 
pneumonia, and other respiratory diseases. From 
statistics of mortality rates. Prof. Holmes reaches the 
conclusion that the male is inherently the weaker sex, 
although a part of the higher male infant mortality is 
due to recessive sex-linked factors and a jiart to 
birth trauma. He finds that- the male death-rate 
during the first year is high owing to faults of organisa- 
tion, and that the male death -ratio from epidemic 
diseases is also high during this period. 

Measurement of Ultra-Violet Radiation.- — The 
simple method of measuring the biologically active 
ultra-violet rays of the sun introduced by A. Webster 
and Leonard Hill, and now used at many meterological 
stations, consists in the fading of a standard solution 
of acetone and methylene blue in a quartz tube. 
The degrees of fading are tested against a set of 


standard colour tubes, and each degree represents 
two to four times the dose of ultra-violet rays required 
to produce erythema of the white ' ski:n~"-two to four 
.because skins vary in sensitivity. The standard 
solution exposed to the sunlight in the presence of 
air fades somewhat in a tube of glass which excluders' 
the biologically active ultra - violet rays. There 
is, however, very little fading when air is excluded, 
and any error due to fading by long waved ultra- 
violet and visible rays can be excluded by exposing a 
control sample of the standard solution in a glass 
tube, and deducting the degree of fading of that 
from the degree of fading in a quartz tube. Dr. M. 
Bender, of the Institut fiir Strahlenforsehimg, Berlin, 
informs us that he has introduced a variation of 
method, namely, exposing a solution of acetone 
and determining the action of the ultra-violet rays 
on this by adding a standard solution of Fuohsin- 
Schwehlige-Saure and determining the depth of 
red -violet tint produced. He claims that this 
modification gives good agreement with cadmium 
cell determinations of the ultra - violet rays. A 
detailed account of his results will be published in 
Strahlentherapie. 

Life History of the Pismo Clam. — Mr. William C. 
Herrington gives an interesting account of the bio- 
nomics of Tivela stultorum (Mawe) with special refer- 
ence to its depletion. (“ The Pismo Clam, Further 
Studies of its Life History and Depletion.*’ Division 
1 of Fish and Game of California. Fish Bulletin, No. 18. 
Contribution No. 81 from the California State Fisheries 
Laboratory. ) This huge heavy-shelled bivalve at eight 
years old may weigh from one to four pormds. It is 
found in abundance on the open sandy beaches of 
California, but only where it is exposed to constant 
washing and pounding of the surf extending from the 
intertidal zone out into the surf for an imlaiovm dis- 
tance and in places forming a successful commercial 
fishing. Prof. F. W. Weymouth The Life History 
and Growth of the Pismo Clam ”, 1923, No. 7 of this 
publication) has already described fully its habits and 
appearance. The present paper is specially concerned 
with the extent and cause of depletion, effect of 
present protective methods, relation of dominant year 
classes to fluctuations in abimdance, age at sexual 
maturity, relation between size and number of eggs, 
growth rate and deviation from the normal in the 
growth of individual year classes. Spawning begins 
at the end of the second or third year. The eggs are 
very small and the average number in specimens from 
seven to ten years old is 75,000,000 per clam, the 
smallest producing the fewest eggs. The growth shows 
a distinct seasonal rhythm, rapid in summer and slow 
in winter. The large clams have been steadily dwind- 
ling in numbers in spite of the bag limit and the size 
limit. The growth rate does not appear to be affected 
by crowded conditions. There are great fluctuations 
in abundance, due principally to dominant year classes 
and the effects of the fishing. The greatest fall is in 
the tidal zone, especially in the Pismo-Oceano Beach, 
where so many visitors dig for clams and are the 
probable cause of the scarcity. Stricter protection of 
imdersized clams is advised and regulations which wfiil 
decrease the strain on the breeding stock, if the Pismo 
clam fishery is to be maintained, 

Chondrocranium of the Lizard.— The morphology 
of the chondrocranium of Lacerta agilis is known to 
most students of zoology from the reconstructions of 
Gaupp of 31 mm. and 47 mm. stages. De Beer 
{Quart. Jour, Micro. Sd., May 1930) has described 
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the cletaileil (le\-elopnient of the ehondrocranium from 
tlie first earrilage to appear, namely, MeekeFs cartil- 
age, u}> to neai‘l\^ the yoanger of Gaupp’s stages. The 
ernplo\iiieiit of van Wihje's victoria blue stainmg 
tecimicjue enables tlie cartilage to be differentiated 
from the |:)i‘o-earti]age and so makes the identification 
of the former more accurate than was possible by 
fjldei* methods. From his observations the author 
concludes that in, all living reptiles, excluding Ophidia 
\’i-hich are liiglily specialised, there is the same general 
form of a tropitrabic skull, witii a trabecula communis, 
an interorhital septum, and a planum supreseptale, 
an<l in all the posterior portion of the orbital cartilage 
is more or less reduced. Lacerta has certain affini- 
ties with such Chelonia m E77iys, Ch^'ysemys, and 
Ch v.Jjjfl ra . In addition, the lacertilian chondrocranium 
has sevei'ai points of similarity with that of Sphenodon 
and the crocodiles or, in other %vords, the Diapsida, 
which may lie taken as suggesting that the Lacertilia 
have been derived from this group. 

Colour Change in Fishes,- — Mr. Charles Haskins 
Townsemd, director of the New York Aquarium, has 
published a very interesting booklet entitled “ Records 
of Changes in Colour among Fishes” (New York 
Zoological Hoeiety, 1929). Besides copious notes 
made fj.*om tlie fishes in the aquarium, there are many 
l^eautiful iilustrations, both photographs and coloured 
drawings. The coloured plates are specially good, 
particularly those by Hashine Miirayama, whose 
sketches are wonderfully alive. The colour changes 
are^ usually instantaneous, as many as seven quite 
different guises being observed. Some of the changes 
are due to nncomfortable surroundings or sickness, 
but most of them are adaptations to surroundings ; 
sometimes a colour change may be attributed to anger 
or fear. The author has in previous works emphasised 
the fact that one colour description or drawing is not 
sufficient to identify a fish. The present work fully 
bears out this statement. 

Larvse of the Coleoptera. — In the Bulletin of Ento- 
mological Research for March 1930, pp. 57-72, will be 
found a useful paper by Mr. A. W. Rymer Roberts, 
consisting of a key to the larvse of all the chief families 
of the Coleoptera. It is now more than twenty-six 
years since MaeGillivray’s paper on the same subject 
appeared and, in the interval, a large amount of exact 
knowledge of the larvae of various genera and families 
has come to light. The foremost modern worker in 
this held, Dr. Adam G. Boving, has published a large 
amount of high-class research, and the results of his 
v^ork, and those of other entomologists, have been 
freely drawn upon by Mr. Roberts in order to make his 
paper as complete as possible. It is obviously beyond 
achievement at present to provide a complete key of 
this kind because, in a few families, the larvae are still 
unknown or too poorly described for inclusion. These 
necessary omissions, however, are so few that their 
effect on the value of Mr. Roberts’s paper is almost 
negligible. Users of his tables will hnd the termino- 
logy adopted relatively simple, and there is, further- 
more, an illustrated glossary of the terms employed. 
At the end of the paper the reader will find a guide to 
the more important literature on the subject up to and 
including the year 1929. The general classification 
followed is that used by Reitter in the “ Fauna Ger- 
manica”, which is a readily accessible work. 

Microscopic Examination of Coal. — Under this title 
Mr. Clarence Seyler gives a very clear, straight- 
forward account of methods of preparing microscopic 
sections of coal or of preparing polished, etched sur- 
faces for examination in reflected light. It is pub- 
lished as No. 16 , of the Physical and Chemical Survey 
of the National Coal Resources, by the Fuel Research 
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Division of the Department of Scientific and Industrial 
Research (London : tl.M.S.O. ). Mr. Seyler states that 
the tissues which are met with still in a more or less 
intact form in coal are either secondary xylerri or 
periderm, iisually fibrous tissue wfith the cells con- 
siderably elongated in the axial direction. Usually 
the pieces lie in the coal in a horizontal direction, so 
that the plant axis lies parallel to the bedding plane. 
A full description is given of the methods by which 
the investigator can elucidate the plant structure by 
sections in directions transverse, radial longitudinal,, 
and tangential longitudinal to the plant axis. No 
other method of preparation of material for micro- 
scopic examination is dealt with other than that of 
sections. Possibly, the new methods, using collodion 
or gelatine films, are not readily applicable to this, 
material, but it would seem probable, especially where 
plant spores are the main recognisable material in the 
coal, that maceration methods would give results of 
value. 

Chromosomes of Prunus . — In the genus Prunus the. 
n number of chromosomes is 8. Dr. Darlington ( J our. 
of Genetics, vol. 22, No. 1) has made a further study 
of the cytology of this genus, in which he finds that 
the various forms of plums and damsons examined 
were all hexaploid. In meiosis they usually form 
bivalent chromosomes, but occasional quadrivalents 
occur. The wfild P. spinosa is tetraploid and also 
forms occasional Cj[uadrivalents. It was found that 
in the hybrids of P. dornestica (6n), P. cerasifera {2n)f 
P. triflora (2n), P. persica (2n), and P. Amygdalus 
(2n), there is j)erfeet chromosome pairing in meiosis,, 
which is taken to indicate that the chromosomes in 
the haploid sets of these species are homologous each 
to each. P. domestica x cerasifera produces a tetra- 
pioid form which behaves like a true species, all the 
chromosomes pairing, but certain of the pairs also 
uniting to form quadrivalents. Various abnormalities- 
of meiosis in these hybrids are also described, and 
classified under four heads, including omission of one 
or both meiotie divisions, the division of binucleate 
IJollen mother-cells, and the double division of the 
chromosomes wdien they have failed to pair. From 
such conditions, P. avium, nana having 24 chromo- 
somes in its sporophyte may produce gametophytie 
nuclei with 96 chromosomes. It is pointed out that, 
from the pairing of chromosomes conclusions regard- 
ing their relationship cannot always be drawn, and a 
relation between pairing and ehiasma formation is 
suggested. 

Terrestrial Magnetic Surveys. — ^The “ Results of the 
Magnetic Observations made by the Ordnance Survey 
in England and Wales in 1928 ” (London : H.M.S.O., 
1^. net) gives complete data for D (declination), I 
(inclination), and H (horizontal force) for 30 stations, 
reduced to the epoch 1929-5 ; six of these stations 
were repeat stations, and for these the secular varia- 
tion is given. Preliminary declination results are 
given also for seventeen stations observed in 1929, 
fifteen being in the Scottish Lowflands, and two in 
the magnetically^ disturbed region near Melton Mow- 
bray ; three of the seventeen are repeat stations. The 
instruments used for D and H are a coil magneto- 
meter designed by Dr. F. E. Smith ; for I a dip 
circle is still used. The Sw^edish Hyairograpliie Ser- 
vice have issued a Magnetic General Chart of Sweden, 
1930 (Jordmagnetiska Publ. Nr. 7, Stockholm), giving, 
on three separate maps, isomagnet ic lines foi- D, I, 
and H. The observations on wdiich the maps are 
mainly based were made with a Carnegie Institution 
pattern of combined magnetometer and earth in- 
ductor, the field work being done in 1928 and 1929 ; 
the stations chosen are to be repeat stations ; at each 
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ui fheni, the local variation of vertical intensity is 
fested a variometer of the Ad. Schmidt j^attern. 

Physics in Fuel Research. — In November last. Dr. 
Cl H. Lander, Director of Fuel Research, addressed the 
Institute of Physics on “Physics in Relation to the 
Utilisation of Fuel ” and this lecture has just been 
published by the Institute. Perusal of the reprint 
confirms the view that one can scarcely take a step 
ill this, as in any industry, without involving some 
physical principle or process. They are here indicated 
at all stages from the mine to the chimney stack. To 
cite a modern example, it has been found that X-rays 
prove useful in investigating and controlling the 
cleaning of coal, while X-ray spectrometry is assisting 
ill distinguishing the different forms of carbon in coke, 
which influence its reactivity. x4il processes of coal 
cleaning utilise differences in the physical properties of 
coal and dirt. The utilisation of fuel is obviously 
' applied heat The combustion of solid fuel is 
essentially a problem of air supply, and especially with 
pulverised fuels it is a question of controlling the 
relative motion of a gas over a solid. Heat transfer 
involves the laws of radiation, conduction, and con- 
vection. The conditions in practice are usually baffling 
in complexity, but the application of physical methods 
of study is carrying, us further than the empirical 
methods of the past, 

f Band Spectrum of Chlorine. — An investigation of 
the absorption bands of chlorine, described by A. 
Elliott in the J une issue of the Proceedings of the Royal 
Society, is of interest in connexion with the nuclear 
properties of this element. Four bands assigned to 
the molecule CP^CF^, and two assigned to CP’^CP^ have 
been analysed, and it has been found, by means of in- 
tensity measurements, that the nuclear spin of the 
atom CP^ is 5/2 C|uantiun units,- and that the lighter 
molecule is about 1 *45 times as abundant as the 
heavier. The latter number is decidedly less than the 
value 1 *67 calculated from the direct measurements of 
the isotope ratio made by Dr, F, W. Aston, but whilst 
the discrepancy is possibly due to errors in the spectro- 
scopic work, it is apparently not quite certain that it 
is not real, and due to a greater absorption per mole- 
cule by the system CP^CP® than by CP'^CP^ 

Failure of Insulators due to Deposition of Sea Salt. 
— A new instrument called a ‘ klydonograph ’, which 
has been much used in the United States for the 
recording of lightning flashes and atmospheric j)heno- 
mena, has been found specially useful in connexion 
with overhead electric lines. It is very important to 
know the causes of the sudden surges of electricity 
which cause breakdo^vns in high pressure electric 
supply systems. The principle of the instrument is 
based primarily on the phenomenon known as Lichten- 
berg’s figures. Under electric stress, particles of 
certain kinds of powder, particularly sulphur, arrange 
themselves in a definite manner in the electric field. 
Later on, it was discovered that the emulsion of a 
photographic i>late w^as aflected in a similar way by 
electric stress. A voltage of 2000 across the electrodes 
is sufficient to give a record and by having a moving 
film a continuous record can be obtained. In a paper 
read by S. W. Melsom, A. X. Arman, and W. Bibby 
to the Institution of Electrical Engineers on April 10, 
interesting surge investigations on a 33-kilovolt line 
in South Wales which supplied a number of collieries 
and villages were made. They traced breakdowns to 
a salt deposit which occurred on the insulators of the 
line following dry south-westerly winds. The line was 
about twenty miles from the coast. With a dry wind 
the salt spray is taken up, dried in the air and carried 
for considerable distances as a fine powder. The salt 
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powder impinges on tiie iiisuiators and, hv tlio 

electric stress, adheres firmly to tljejii. So loi/g a.- 
the dry wind continues tlu?re is little danger of a 
flash-over, but when the humidity of the air becf>nies 
normal the insulator gets covered with liriiie, v'hicli is 
a good electric conductor at id leads to dangerous 
surges on the mains. It was instructive to find that 
the greater part of tlie surging oceuri'ed on that one 
of the three-phase conduetors which was nearest the 
sea. ■ . 

Electric Currents to the Ground.—A fresh estimate 
of the relative importance of the various agencies con- 
cerned in the transport of eieetricity between the 
ground and the air has been made "by Dr. T. W. 
Wormell in the J une number of the Proceedings of the 
Royal Society (pp. 585-589). The agents considered 
were four, the normal fine weather current and precipi- 
tation, which cause on the whole a downward move- 
ment of positive electricity, and lightning discharges 
and currents from points, the effect of winch is in the 
opposite sense. The iiiunbers given for tlie cha-rges 
brought to the ground by these in a year (with special 
reference to conditions near the Solar Physics Observa- 
tory at Cambridge) are respectively +60, +20, ~20, 
and - 100 couloml3S per square kilometre. These 
values are necessarily only approximate, but it seems 
very probable that the current carried by lightning 
and the point discharges together exceeds considerably 
the current carried down by rain, which is in the 
opposite direction, so that there is effectively a vertical 
upward ciurent through a cumulo-nimbus cloud froin 
the earth to the upper atmosphere. Dr. Wormell 
refers to tw-o other investigations which confiim this 
result, and remarks that they are in entire agreement 
with the theory of Prof. C. T. R. WTlson that the :fine- 
weather current into tlie ground over the whole earth 
is balanced by the currents maintained between the 
earth and the upper atmosphere by shower- clouds. 

Recombination of Atomic Hydrogen. — A preliminary 
report of some remarkable results obtained in con- 
nexion with the recombination of hydrogen atoms to 
form moieeules has been published by F. J. Havlicek 
in Die Naturwissenschaften for May 30; The reaction 
was studied in gas at atmospheric pressure, and it was 
found that the concentration of atomic hydrogen fell 
off exponentially with time. The time taken for the 
concentration to fall to a definite fraction of its initial 
value being thus independent of the initial concentra- 
tion, it was concluded that the reaction was mono- 
molecular, Bj result checked by the law governing the 
dependence of the decay constant upon temperature 
in the range between about 50'^ C. and 500° C. Details 
of the experiments are not given, but must be awaited 
with the greatest interest, as it is somewhat difficult 
to reconcile these facts, if substantiated, with the 
ordinary ideas of recombination taking place as the 
direct result of collisions. 

Analysis of Silicates. — We have received from the 
Society of Glass Technology, Darnall Road, Sheffield, 
a copy of a brochure entitled “ The Analysis of 
Glasses, Refractory Materials, and Silicate Slags ” 
just published by the Society. It contains eight 
papers or abstracts, some having been read to the 
Society during 1927 and 1928, with the discussions, 
and in one case the paper has been modified in the 
light of later investigations. There is also an index. 
The details given are sufficient for the guidance of 
any competent chemist, and the critical comments 
provide a review of the limitations and difficulties of 
the methods described. The book, which is edited 
by Prof . W. B. S. Turner, is a useful contribution to 
the analytical chemistry of silicates. 
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Physics and Chemistry in the 

Physics. 

T he editors (Haim that the physics programme is 
DTie r>t‘ the most. eom})rehensive and authorita- 
tive of the (iifiereut divisions of the “ Eneyclop£edia 
Britamiiea Anyone wishing to use the work in 
tiie study of this branch of knowledge, after reading the 
article Science ”, %vhich surveys the whole world of 
scientific achievement, would foe well advised to refer 
to '' Physics, Articles on ”, for the main sufodivisions 
and S(?].)arate headings. Sir Oliver Lodge, in the main 
article Phy>sies ”, discusses the history and develop - 
niont of tiio s<a(nice which, by its derivation, means 
a, study of Xature so far as it can be reduced by 
caieulation and experiment to a few simple, or at least 
fundamental, laws. It was hoped at one time that 
the mechanical laws of Galileo and Newton would be 
all-inclusive. Efforts to apply them not onty to matter 
but also to the ether, and even to life and mind, and 
thus to find a basis for a materialistic philosophy, 
have proved unsuccessful. So long as we are dealing 
with massive liodies or with great groups of particles, 
the Newtonian laws of dynamics are sufficient, and 
they reigned supreme till verj^ near the end of the 
nineteenth century, IModern physics may perhaps 
be said to date from 1895, the year Ox Rontgen’s 
discovery of X-rays. This discovery not only pro- 
vided the physicist with a new tool ; it illustrated 
the idea put forward by Lorentz and Zeeman, and 
also by Larinor, that electric charges were the agents 
responsible for the generation of radiation. 

Prof. Millikan, who writes on the “ Electron ” 
with, autliority, insists that one of the most important 
genera lisatimis of all time is that of the electrical 
constitution of matter, for this conception underlies 
practically the w’hole of twentieth century physics. 
The growth of this idea was gradual, and illustrates 
the fact that, for tlie most part, the progress of 
science takes place by a process of infinitesimal 
accretion. In 1891, Johnston Stoney introduced the 
word ‘ electroji ’ to designate a definite elementary 
quantity of electricity demanded by Faraday’s laws 
of electrolysis — “ Finally nature j)rosents us with a 
single definite quantity of electricity which is inde- 
pendent of the xiarticular bodies acted on ”. Stoney 
implies that every atom must contain at least two 
electrons, one positive and one negative, because 
otherwise it would be impossible for the atom as a 
whole to be electrically neutral. In 1897, J. J. Thom- 
son showed that the mass of the particles constituting 
the cathode rays was of the order of a thousandth of 
tlie mass of the hydrogen atom. Later experiments 
have shown that the positive electron, while it has a 
charge of equal amount but opposite sign to the 
negative, is always associated wfith a mass about 
1845 times greater. “ The positive electron is some- 
times called the proton, and the word electron, when 
used without any qualifying adjective is usually 
understood to refer to the negative electron, but it 
is important to remember that historically, deriva- 
tively, and logically the word electron means, as 
indicated above, the unit charge, and carries no 
implication as to mass ”. 

The oil drop experiments of Millikan prove that all 
electrical charges are built iip out of a de.finxte num- 
ber of discrete elements or particles all exactly alike, 
the value of the electron charge being c =4-774 x 
absolute electrostatic units (the value quoted as 
'' the latest determination ” in the article “ Physical 
Units ” is quite out of date). 

The dissection of the atom into electric charges is 
discussed by Prof. Niels Bohr (“ Atom ”), w^ho gives 
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“Encyclopaedia Britannica 

an account of his own most important theoretical 
wmrk on the building up of groups of electrons round 
a massive positive nucleus to form a neutral and 
stable system. He adds an interesting account of 
recent progress, dealing with the remarkable develop- 
ments since 1925 associa, ted with the exact quanti- 
tative treatment of the new quantum methods. A 
more detailed account of the “ Quantum Theory ” is 
given by Prof. W. Wilson, who contributes an article 
of exceptional lucidity. His description of the new 
wave mechanics and matrix mechanics is one of the 
best summaries with which we are acquainted. 

The third great advance of the present century, 
supplementing and consolidating the electron theory 
and the quantum theory, is the theory of “ Relativity”, 
This is treated in his usual able manner by Sir James 
Jeans, •who also wHtes on the “ Kinetic Theory of 
Matter ”. The general nature of the principle of 
relativity is first described. “ Just as Tycho’s eight 
minutes of arc, in the hands of Kepler and Newton, 
revolutionised medieval conceptions of the mechanism 
of the universe, so Leverrier’s 43 seconds of arc, in the 
hands of Einstein, has revolutionised our nineteenth- 
century conceptions, not only of purely astronomical 
mechanism, but also of the nature of time and S|)ace 
and of the fundamental ideas of science. The history 
of this revolution is in effect the history of the theory 
of relativity. It falls naturally into three chapters, 
a first narrating the building of the earlier physical 
theory of relativity, a second dealing with the 
extension of that theory to gravitation, and a third, 
which is still in process of being written, attempting 
to include electro -magnetism in the physical system 
presented by the existing theory of relativity 

Mr. Bertrand Russell discusses the philosophical 
consequences of relativity, and Prof. Einstein gives 
an important if somewhat difficult account of 

Space-time ”, wliich is followed by a short descrip- 
tion by Prof. Eddington of recent atteinj^ts to absorb 
the electro -magnetic field, and so pi'ovide a single 
background to all material activity — one unified field. 

A few of the more interesting articles on physics 
may here be mentioned. Prof. Andrade, who is the 
associate editor for physios, contributes articles on 
the atomic “Nucleus”, on “Radiation”, “Ravs”, 
on “Vacuum” and on “Transmutation of " the 
Elements Sir Ernest Rutherford writes on “Radio- 
activity ”, Sir Joseph Thomson on “ Electricity, Con- 
duction of”, and on “Electric Waves”. Dr. Aston 
is specially qualified to discuss “Positive Rays” 
and “ Isotopes ”, and Prof. A. Fowler to write "the 
article on “ Spectroscopy The nature of “ X-rays ” 
is discussed at length by M. de Broglie, and X-ray 
I spectmscopy by Prof . Manne Siegbahn, both of whom 
describe work with which they are themselves identi- 
fied. The standard articles on the branches of the 
older physics are assigned to the late Prof. Callendar 
(“ Heat ”), Prof. C. G. Darwin (“ Light ”), Dr. A. B. 
Wood (“ Sound ”), Prof. H. A. Wilson {“ Electricity ”), 
Dr. E. C. Stoner (“Magnetism”). Among "the 
articles on the technical applications of physics may 
be cited an interesting accoimt of the applications of 
“ X-rays ” by Dr. E. Vl Pulliii, “ Wireless Telegraphy ” 
by Prof. Appleton and Dr. Eccles, aiici Photography ” 
by Mr. George Eastman and Dr. C. E, K. Mees. 

The article on the “Wilson Cloud Chamber” 
deserves special mention, if only on the ground of 
the excellent reproductions of photographs of cloud 
tracks obtained by means of this apparatus. The 
paths of swift electrified i^artieles are thus rendered 
visible, and it is possible to study tlie tracks of a 
and /3 particles and of electrons* released by the 
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arlion, of X-rays. Of striking value are the j)hoto- 
<xraj)hs showing the expulsion of a proton by the 
r[n])act of an a -particle (Meitner), and the forked 
tracks showing nuclear collision of an a -particle in 
ox.ygen and in helium (Blackett). 

Science knows no national boundaries, but the 
policy adopted by the editors of asking foreigners to 
contribute articles on their own special subject suffers 
from several disadvantages, even when the author 
is recognised as one of the most distinguished special- 
ists. When reading such an article, it is evident that 
the writer is often translating his thoughts from his 
omi language into English, so that the mode of 
construction is essentially foreign, and in some cases 
the word chosen to represent a technical term is not 
that best suited for the purpose. The latter difficulty 
might perhaps have been avoided by more careful 
editorial supervision. One could, however, go further 
and say that it is not merely the difference in language 
which creates an obstacle ; there may also be a differ- 
ence in the very mode of thinking which raises a 
barrier between author and reader. In an original 
and independent contribution to science or learning, 
this is serious enough, but in an encyclopaedia it is 
more than a drawback, it is almost a disqualification. 

We must not end, however, on a critical note. 
Considered as a whole, these contributions to the study 
of experimental and mathematical physics reach a 
very high level, and are bound to have an important 
influence in the dissemination of accurate knowledge 
and in stimulating further scientific research, 

H. S. A. 

Chemistry. 

It will be within the recollection of many of those 
for whose education encyciopaBdias are published, 
that Kai Lung’s remote ancestor spent his entire life 
in crystallising all his knowledge and experience into 
a few written lines, which as a result became corre- 
spondingly precious. The sentence “ defined in a 
very original and profound manner several undisput- 
able principles, and was so engagingly subtle in its 
manner of expression that the most superficial 
person was irresistibly thrown into a deep inward 
contemplation upon reading it”. What an attrac- 
tive encyclopaedia the old gentleman and his co- 
compressionists could have produced ! How im- 
measurably greater would his achievement have been 
if his sentence could have changed its shades of 
meaning and enlarged its philosophical perspective 
with advancing thought and maturing experience 1 
That, in effect, is what a maker of encyclopaedias is 
called upon to do. In a few short years the cut of 
the garments of a science such as chemistry appears 
impossible and even unhealthy, and the fabric itself 
gets moth-eaten in places ; some of the embroidery, 
too, now appears superfluous. New discoveries are 
to be recorded, the ensemble has to be viewed afresh, 
new hopes arise while the epitaph is being written 
on the old. 

Presumably the editors of the “ Encyclopaedia 
Britannica ” — ^the encyclopaedia of the English- 
speaking peoples, as it has been more exactly described 
— found it possible to revise a proportion of the 
chemical articles which appeared in the last edition, 
but it is evident that most of the matter has been 
entirely re-written. Let it be said immediately that 
by undertaking the onerous and responsible duties 
of chemical editor, Prof. G. T. Morgan has earned 
the thanks as well as the congratulations of both the 
scientific and the genejal public; so far as the 
chemical articles are concerned, the selection of the 
authors, all eminent exponents of their subjects, 
leaves nothing to be desired. The encyclopaedia is 
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not intended to be either a text-book for students of 
chemistry or a reference book for chemists ; never- 
theless, the authors of the articles on chemical 
themes. are just those to wdiose views and to wdiose 
exposition of them chemists themselves vvoxild most, 
willingly pay attention, ' In nearly every case (one 
cannot truthfully omit the ‘‘ nearly ’’) ■ they have 
steered a middle course and appealed to the hypo- 
thetical intelligent layman wdio, with the man in 
the- street and the average man, li.aving been so long 
and so often the butt of our shafts of learning and 
wit, must surely now be possessed of a knowledge so 
encyclopaedic as to render him independent of 
encyclopaedias. As a working hypothesis it is 
reasonable to assume that the most renowned 
specialist is, in the view’- of another and different 
kind of specialist, just that ignorant but interested 
reader whose comprehension he must not underrate 
and whose curiosity he is anxious to arouse. Whether 
such an assumption were made or not, in the result 
we have that combination of clarity, brevity, and 
solidity that appeals to the scientific worker. 

In such a collection of miniature monographs one 
does not expect uniformity. Indeed, eliemistry itself 
is far from uniform in methods, in development, in 
language ; from exponents of different phases of the 
science, therefore, similarity of approacli, unanimity 
of appeal, and equality in the assumption of premises 
are not to be anticipated. As the same chemist is 
not usually deejBly interested in both solutions and 
synthetic dyes, or in both gunpowder and giucosides, 
so the subject itself is too wdde to admit of homo- 
geneity in its revelation to the general public. Hence 
it would not be fair to say that the article on “ Thermo- 
chemistry ” (Mr. H. T. Tizard), for example, is less 
popular than that on “ Valency ” (Dr. N. V. Sidgwdck), 
because the former makes sparing use of mathematics, 
or that “ Dyes ” is more technical than “ Catalysis ”, 
because it incorporates a large number of hexagons. 
In point of fact, “ Catalysis ” (Dr. E. K. E, ideal) is a 
good example of an authoritative article which appears 
to have been written for the ‘ brethren and “ Syn- 
thetic Dyes ” (Mr. A. G. Green) of a highly technical 
subject treated in such a manner as to make the non- 
chemical reader feel that he has missed his true 
vocation. “ Flame ” (Prof. A. Smithells) is accom- 
panied by photographs of types of fiame structure ; 
it is restricted to stationary flames. Among other 
articles which deserve to be mentioned in any descrip- 
tion of the chemical service of the encyclopJBciia are 
such, for example, as Prof. G. T. Morgan’s “ Diazo- 
Compounds ” and “ Organo -Metallic Compounds ”, 
Mr. J. A. V. Butler’s “ Solutions ” — pleasant as well 
as instructive reading~Prof . W. X. Hawmrtli’s 
“ Carbohydrates ”, Dr. W. H. Mills’ “ Stereochemis- 
try ” (a lucid exposition of a difficult subject). Dr. 
T. A. Henry’s “Giucosides” and “Alkaloids”, 
Prof, R. Robinson’s “ Chlorophyll ”, Dr. A. D. 
Mitchell’s “ Ammonia ”, and Dr. S. E. Sheppard’s 
‘ " Photochemistry ’ ’ . One finds notable revisions, such 
as “ Argon ” by the late and the present Lord Ray- 
leigh, and “Atomic Weights” by the late Prof. 
T. W. Richards. 

A comprehensive general review^ of the science of 
chemistry is offered in an article extending over 
nearly sixty pages and contributed by Prof. H. B. 
Dixon (“ History of Chemistry”), Dr. J. D. Main 
Smith (“Inorganic Chemistry”), Dr. E. Holmes 
(“ Organic Chemistry : Historical ”), Prof. F. Francis 
(“ Organic Chemistry : Aliphatic Division), Prof. J. 
Read (“ Organic Chemistry : Homocyclic Division ”), 
Mr. R. H. F. Manske (“ Organic Chemistry ; Hetero- 
cyclic Division), Prof. H. M. Dawson (“Physical 
Chemistry ”), Mr. B. A. Ellis (“Analytical Chemistry : 
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Iiiorgaiuc) Dr. 3L A, Wliiteley Ultimate Organie ' 
Analyi^is ’*), and Mr. E. W. Yeoman Gas Analysis 
It is a .substantial article, and a substantial contribu- 
tion to the litorattire of chemistry. In a work of 
su(*h magnitude as the *'■ Encyclopedia the defini- 
tion of Itouiulaile.s must liave presented considerable 
diilieuit ies in seeking to provide for a thorough survey 
of the borderkuid ])etween one science and another; 
timse regions lying between chemistry and engineer- 
ing, or botv'ccn chemistry and economics, for example, 
have aepnired an irnportaneti second to none in the 
imkisiria! outlook, both of the English-speaking and 
of other jjeoples. Due regal'd has been had to such 
common issues, ]jut only a careful and exhaustive 
analysis of the treatment of cognate subjects shared 
both with other sciences arai with other human 
interests would show whetlier the impression that 
little of first importance has been overlooked is 
accurate. Ions, although discussed incidentally, have 
(exce[)t in regar<] to their catalytic action) scarcely 
]>een accorded their usual place of honour in cliemical 


theory; whilst •noticeable, this is doubtlessly com- 
pletely devoid of significance. 

Allusion to the relation of chemistry to other 
human interests invites reference to the artick> 
entitled “ Chemical Warfare ”, by Brig. -Gen. Sir 
H. B. Hartley and Air. C. G. Douglas, where develop- 
ments resulting from the , use ^ of gas as a military 
weapon by the German Army a.re described, together 
with measures adopted for protection against its 
effects. In view of its efficacy as an arm in the field, 
the probability of its proving equally potent -when 
used in con junction with aircraft against industrial 
centres or even against the civilian population, and 
the ease with which chemical industry organised for 
essential national requirements in times of peace can 
be converted into an arsenal in time of war, the 
possibility of the future use of military gases in spite 
of international agreements is one which, we are 
warned, is felt not to be remote. Until the danger is 
effectively removed by statesmen, it will remain all 
too obvious to chemists. A. xA. E. 


The Climate of the 

^pHE glaciation of noi'tliern Europe during the great 
Ice Agp wa^ dm' t<‘j a .shift of tiie pole associated 
with a[>preeiahle variations of solar radiation. 

The sfiift of the pole bi'ought Enro])e into sufficiently 
high latitudes to permit of the formation of an ice 
sheet ; but the large variations of climate during the 
Ice Age, as sliown by the interglacial periods, were due 
to the oscillations of the solar energy. 

If two eorn])iete cycles of solar radiation occurred 
<]nring the Pleistocene jjeriod, it is po.ssible to account : 
for four advances of the ice in the Alps as demon- 
strated by Penck and Bruckner, but the interglacial 
periods were not all warm. The Giinz-Mindel and the 
Biss-Wiirm interglacial periods occurred at the maxi- 
mum of the solar radiation, and were, therefore, warm 
interglacial periods ; but the Mindel-Riss interglacial 
period occurred at a minimum of solar radiation and 
was, tfierefore, a cold interglacial period. 

At a maximum of solar radiation, that is, during a 
wi^arm interglacial period, the climate of north-west 
Europe was warm and very wet, wfith a relatively small 
annual variation of temperature. As the intensity of 
:so]ar radiation decreased, the mean temperature fell 
and tlie annual variation of temperature increased. 

* Siuiiinary oJt an addros.? dcdivered before the Eoyal Society of 
Edinburgh on June 10, by Dr. G. 0. Simpson, F.R.S. 


Pleistocene Period.^ 

At the same time the amount of precipitation de- 
creased. The fall of tempei'ature occurred sufficiently 
rapidly compared with the decrease in precipitation to 
cause the glaciers of the Alps to advance and for an 
ice sheet to form over Scandinavia. As the solar 
radiation still further decreased, the lack of precipita- 
tion caused the glaciers of the Alps to retreat. At the 
minimum of solar radiation, there was a cold inter- 
glacial period with lo'w mean temperature, a large 
annual variation of temperature and very low precipi- 
tation. In fact, a truly continental climate. 

With these changes of climate went a corresponding 
change in the flora, the sequence being : park land, 
forest, tundra, grass with sparse trees, and steppe. In 
this way it has been found possible to determine a 
sequence of climates and of faima and flora for the 
whole Pleistocene period ‘which is supported by the 
geological and archaeological evidence available. In 
particular it is possible to arrange the sequence of 
human culture, the geological strata of East Anglia, 
and the history of the ice in the xAlps into the scheme 
of climate change. 

The two maxima of solar radiation w^ere accom- 
panied by increased precipitation in all parts of the 
world, so accounting for the two pluvial peri ods wh i eh are 
known to have occi-irred during the Pleistocene period. 


The Mechanism of VariationA 

By Prof. Henry H, Dixon, E.R.S. 


^'pHE fundamental work on the production of vari- 
ants by means of X-rays and the 7 -radiation of 
radio-active substances, which has been chiefly 
carried out during the last two or three years in 
America, is of profound interest to all students of 
biology. By these means H. J. Muller found it 
possible to increase 150 times the mimite amount of 
natural variation which is only accessible to estima- 
tion by laborious searching through tens of thousands 
-of individuals. It was observed that these variations 
-were completely fortuitous, occurring in any char- 
acteristic, in any direction, some quite new, some 
known as occurring under natural conditions, some 
losses, some gains, but numerically proportional to 
the duration of radiation, or to the amount of air- 
ionisation produced by the radiation used. 
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! Variations produced by this method are trans- 
mitted in breeding experiments to the offspring 
according to the known laws of heredity, so that there 
is no doubt that they are represented in the germ- 
plasm by factors or genes. They have been trans- 
mitted unaltered through fifty generations. Changes 
in the chromosomes, corresponding to observed dis- 
turbances in linkage, show that the radiation alters 
the characteristics through alterations in the archi- 
tecture of the germ-plasm. Breeding experiments 
emphasise the random nature of the changes, since 
it has been sho'wn that one gene, of two lying side by 
side in a chromosome, may be changed; while its 
m-d-wa, not the thousandth of a millimetre distant, 
has remained unaltered. The same gene in adjacent 
cells may also escape modification. 
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This random, but minutely selective, action is just 
wliat might be expected to result from disturbances 
ill the germ plasm due to the expulsions of electrons 
by the short waves of X-rays, 7 -rays, and cosmic rays. 
The great preponderance of lethal variations observed 
over viable and useful ones is only to be expected when 
we reflect on the necessary bewildering complexity of 
structure of the genes and the randomness of the 
dislocations produced by^ the radiations. 

Short-weaved radiation (X-, 7 -, and cosmic radiation) 
is then a vera causa of variation, and just as in the 
experiments of Muller, Stadler, Goodspeed, Olson, 
etc., all manner of variations are produced and even 
the same variations repeated, so in nature the similar, 
but less intense, radiation is responsible at relatively 
long intervals for similar variations. 

With the aid of this fundamental new knowdedge 
w^e have a ready explanation of many of the old- 
standing difficulties in the path of the evolutionist. 
The occurrence of similar morphological features in 
divergent lines of descent has produced much dis- 
cussion and has been variously explained as due to 
homoplasy or innate tendencies, etc. According to 
this new^ departure, radiation acting on the germ plasm 
is responsible. The architecture of the germ plasm 
of the divergent lines of descent is fundamentally 
similar. Radiation causes all mamier of fortuitous 
variations — mostly lethal, and a limited number 
viable. Hence in the lapse of time some of those 
which are viable and possibly advantageous recur in 
the diverging lines. In the same way many atavisms 
and instances of parallel development may be ex- 
|)lained. 

The possession of common morphological char- 
acters by the individuals of certain groups, otherwise 
considered to be genetically far apart, has led to the 
self-contradictory conception of polyphyletic groups 
and genera. Viewed in the light of this new principle, 
however, such resemblances are due to nothing else 
but the reappearance of the same variation con- 
ditioned by changes in the genes by the short -weaved 
radiations of Nature. Inasmuch as the majority of 
these variations are lethal, the number of the viable 
ones are limited and must recur repeatedly as the 
phylogeny is extended. 

Again, instances of discontinuous distribution must 
often find their explanation in this recurrence of the 
same variation in different localities. 

In quite a different domain of evolutionary study, 
this principle may be called in to supply an explana- 
tion of the relatively high number of endemics which 
are said to occur on high mountains. Naturally, 
since variation is proportional to radiation, locations 
on mountain-tops being screened from cosmic radia- 
tions by a shallower atmosphere should exhibit a 
greater number of variations than similar areas on the 
plains. 

It has often been pointed out that the uselessness 
of the intermediate stages in the development of a 
useful organ constitutes a serious difficulty in the 
theory of evolution based on the natural selection of 
accumulating minute variations. But the concep- 
tion of variation arising from within due to intra- 
» molecular changes in the germ -plasm removes this 
difficulty. It is quite conceivable that a gene, if only 
it retains viability, will be so altered as to condition 
the production of a useful character or organ without 
any intermediate steps being necessary, 

^ Last spring when the work of Goodspeed and Olson called my 
attention to the causation of variation by X-rays, I suggested (ISTaturb, 
June 29, 1929, p. 981) that cosmic radiation is a factor in the production 
of variation by direct action on the germ-plasm. At the time I did not 
know that this suggestion had been made and had been experimentally 
substantiated by the brilliant work of the American investigators whose 
results are summarised in this communication. — H. H. D. 
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University and Educational Intelligence. 

Belfast. — Mr. J, G. Semple, lecturer in pure 
mathematics at the University of Edinburgh, has 
been appointed professor of mathematics. 

Cambbibge. — The following rea} 3 |:)ointments are 
notified^ Mr, L. E. S. Eastham, Trinity Hall, as 
university lecturer in advanced and economic ento- 
mology ;■ Dr. T. M. Harris, Christ’s, as demonstrator 
in botany ; Mr. H. L. H. H. Green, Sidney, as 
demonstrator in anatomy ; Dr. S. M. Maiiton,- Girton, 
as demonstrator in comparative anatomy. 

The vice-chancellor announces that- the Quick 
professorship of biology will become vacant next 
November, when the period of three years for wdiicli 
Dr. Nuttall w’as last elected w^ill have ended, A 
meeting for the election of a Quick professor wall be 
held on July 16. 

The vice-chancellor also gives notice that tlie 
Dowming professorship of medicine is vacant by the 
death of Dr. Bradbuiy. 

The Woodwardian professorship of geology w’ill 
become vacant in October bv' the resignation of Dr. 
Marr. 

At Trinity Hall, Mr. C. Forster Cooper, having 
resigned the office of bursar, has been elected to a non- 
stipendiary fellow^ship, and Dr. 0. H!. Wansborough- 
Jones has been elected to a research fellow^ship. 

Leeds. — The foundation stone of the new library 
building presented to the University by Lord Brother- 
ton of Wakefield was laid by the donor on June 24. 
The Duke of Devonshire, Chancellor of the University, 
presided, and the meeting was addressed by him and 
by the vice-chancellor, the librarian, and Lord Brother- 
ton. The vice-chancellor remarked that ‘‘ Through 
the munificence of the Lord Brotherton of Wakefield 
this University will in a short time be in the possession 
of a library building worthy of the highest aspirations 
of its scholars, its scientists, and its students, adequate 
to meet the requirements of the complete development 
of the University in the future, unsurpassed if not 
unrivalled by any similar institution in this country.” 
A striking innovation is the fact that it will be possible 
to place a quarter of a million volumes on shelves that 
are open to the access of all readers. A generous 
donor has given to the University a fine collection of 
Icelandic books which will find their place on the 
shelves of the new library building. Lord Brotherton 
announced that it is his intention to house his own 
collection in the new’ library, to be held by the Uni- 
versity in perpetual trust for the nation. It is his 
desire that access to the books shall be accorded to all 
properly accredited persons. With this end in view. 
Lord Brotherton is taking the necessary steps to endow 
the collection. 

London. — The following doctorates have been con- 
ferred : D.Sc. in Chemistry^ Mr. Harold Burton (Guy’s 
Hospital Medical School) and Mr. C. W. Shoppee, an 
external student. D,Sc. in Soil Bacteriology ^ 

G. Thornton (Rothamsted Experimental Station). 
D,Sc, {Engineering), Mr. C. H. M. Jenkins (Imperial 
College — Royal School of Mines) and Mr. Burrow’s 
Moore (King’s College). D.Sc. in Botany, Mr. C. R. 
Darlington, an external student. 

Prof. J. K. Catterson- Smith has been appointed 
as from Aug. 1 to the University chair of elec- 
trical engineering tenable at King’s College. Prof. 
Catterson- Smith was educated at the City of London 
School, the South-Western Polytechnic, and the Uni- 
versity of Birmingham. Since 1923 he has been pro- 
fessor and head of the Department of Electrical En- 
gineering at the Indian Institute of Science, Bangalore, 
of which he has also officiated as director. 
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The Iiitt‘rnatioiial Cbmmittee and the Sub-Com- 
jnittor'S on inieileetuai Co-operation of the League of 
Xariiins will be holding meetings in Geneva during 
the whole ol tlie month’ of July.' The sub-conunittee 
of oxjKirts on the instruction of youth in the aims and 
objects of the League of Nations meets on July 3. 
it is due to the past labours of this committee that 
so much educational work (including direct teaching) 
for the League is going foiward in various countries. 

‘ common chapters ’ have been produced by the 
Secietariat at Geneva. These are intended to form 
the core of national text -books on the subject and 
will “ probably assume a different form in various 
countries The British volume is to be produced 
under the auspices of the newly foimed British 
National Committee on Intellectual Co-operation, to 
avoid its being of too official a character. ^ After the 
other sub -committees have completed their labours, 
the thirteenth plenary meeting of the International 
Committee -will take place on July 23. Its principal 
business will be the discussion of the report of the 
committee of inquiry into the working of intellectual 
co-operation which met at Easter. Considerable 
changes of organisation are foreshadowed, especially 
in regard to the Paris Institute. The number of sub- 
jects to be dealt with under the heading of intellectual 
co-operation have been considerably ‘rationalised’. 
It is hoped that by a greater concentration of effort, 
more concrete results will follow. 


Historic Natural Events. 

June 30, 1908. The Siberian Meteorite. — A great 
meteorite fell in the upper basin of the Podkamennaia 
Tugunska River, Siberia, about 60*^ N., 7P E. The 
place of fall, as described in 1927, had the appearance 
of a huge crater, several kilometres across, surroimded 
by an amphitheatre of momitain chains and peaks. 
The area, formerly forest, was c^ompletely wrecked ; 
lines of stripped tree trunks without branches or bark 
lay struck to the ground in parallel rows, their tops 
aw'ay from the centre of fall of the meteorite.. Even 
where the pines were standing they were usually 
trunkless and branchless, and showed signs of having 
been burnt over an area tens of kilometres across. 
More than a thousand, reindeer were killed, some dis- 
appeared entirely, burnt remains of others were 
found. The burning was not due to oi’dinary fire, but 
probably to the cloud of incandescent gases which 
accoinpanied the meteorite. The force of the impact 
threw the ground into flat folds, but the greatest 
damage was done by the air wave. At a distance of 
nearly 400 miles the noise and vibration resembled 
that of a nearby explosion. The air- wave probably 
passed completely round the world; it was clearly 
shown on micro -barographs in England, where its 
cause was at the time unknown, and it aroused great 
interest. It was described as a succession of four 
undulations, commencing with a range of about five- 
thousandths of azi inch, lasting about a quarter of an 
hour, and then violently interrupted by a sudden, 
though slight, explosive disturbance which set up differ- 
ent and much faster oscillations for a similar interval. 

June 30, 1908. Brilliant Sky Glows. — -In central 
and western Jilurope and the British Isles, brilliant 
sky glows were observed on the night of June 30 and 
on several succeeding nights, especially July 1. The 
whole northern part of the sky, up to an elevation of 
about 45®, was suffused with a reddish hue, varying 
from pink to Indian red, while in the east the sky 
was a pale green. At midnight fairly small print 
could be read out of doors. It remained as light in 
the south of England as is normal in the north of 
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Scotland at this season. There was no flickering or 
other indication of aurora, and the phenomenon 
appears to have been an abnormal prolongation of 
twilight throughout the night ; there is little doubt 
that, as suggested by Mr. Spencer Russell, it was 
caused by the ‘ cosmic dust ’ resulting from the fall 
of the meteorite described above. 

June 30, 1926. Floods in Yugoslavia. — Heavy floods 
occurred in many parts of Europe towards the end of 
Jime and during July, and in Yugoslavia they were 
very extensive and prolonged . On June 3 0 and July 1 
large areas in southern Serbia and Hertzegovina were 
under water, Nish, Veles, and Pirot being flooded and 
ripe crops destroyed. Parts of Belgrade were in- 
undated by the Danube and Save. About a fortnight 
later further heavy rain and hail occurred, and the 
Danube and Save again overflowed, while in Rugovo, 
Montenegro, 40 people were killed by hail. Many dams 
burst their banks and numerous bridges were destroyed. 
Damage to the extent of about £10,000,000 was done. 

July 2, 1893. Cloudburst in Cheviots. — ^A hill in the 
Cheviots, known as Bloody Bush Edge, was visited 
by a waterspout or cloudburst. The day was oppress- 
ive and about 10 a.m. heavy clouds gathered. These 
broke about 1 p.m. and “ the whole hill and parts of 
the adjoining hills were covered with a sheet of, 
water ” (“ British Rainfall ”). The peat which forms 
the surface of the hill was ploughed up to a depth of 
about five feet, and the rocks beneath laid bare over 
a space of 30-40 acres. The River Breamish rose forty 
feet in sudden flood, swept away its bridges and 
destroyed long stretches of roadway. 

July 3, 875. Cloudburst in Saxony. — In Saxony 
occurred a cloud-burst of great violence ; Aschen- 
brunn, a place remote from all water, being washed 
away with all inhabitants and buildings. 

July 3, 1863. Hailstorm at Clermont-Ferrand.— The 
day -was exceedingly hot, and by 3 p.m. the sky was 
covered by an enormous nimbus cloud, with flashes 
of lightning in quick succession. About 6 p.m. a cloud 
approached rapidly from the west, at a height esti- 
mated as 5000 feet. It resembled a huge net in form, 
the portion represented by the netting showed violent 
agitation, and soon after the arrival of the cloud there 
was a heavy hailstorm lasting about five minutes, the 
hailstones being as large as nuts. During the fall of 
the hail there was no wind. The hail caused con- 
siderable damage wherever it fell, and M. Lecoq, who 
saw the storm and described it in the Comptes rendus, 
stated that the damage was limited to small patches, 
which were surrounded by undamaged zones, forming 
a network the meshes of which were irregular but 
roughly 60-100 metres apart. The distribution of the 
hail corresponded wflth the form of the cloud. 

July 3, 1892. Floods at Langtoft. — ^A heavy black 
! cloud with three pendants burst over the hills west of 
Langtoft in Yorkshire, and a great volume of water 
flowed into the valley, cutting two deep channels in 
the chalk. The village was flooded to a depth of 
eight feet, and great damage was done. On the same 
day heavy rain fell near Driffield, and this, added to 
the water from Langtoft, caused further floods. 

July 5-6, 1911. Low Antarctic Temperature. — 
During Scott’s last Antarctic expedition, a party 
travelling by sledge from Cape Evans to Cape Crozier 
met with very low temperatures as soon as they 
reached the Barrier. For more than a week the ther- 
mometer was below - 60® F. ; on the night of July 4-5 
the minimum temperature was - 71® F", and on that 
of July 5-6, - 77® F. Although the air was com- 
paratively still, little puffs of wind came eddying 
across the snow plain with blighting effect, and the 
party felt the cold severely in their canvas tent. 
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Societies and Academies. 

London. 

Royal Society, June R. Robinson and C. L. 

Young: New results of the magnetic spectroscopy of 
X-ray electrons. New measurements are given of the 
energies and intensities of the secondary, tertiary, 
. . . cathode rays ejected by silver K-radiations from 
a number of elements. The results are discussed in 
their relation to current theories of the interaction of 
X-rays and matter and of the X-ray term structure. 

Royal Meteorological Society, June 18. — C. E. P. 
Brooks and S. T, A. Mirrlees : Irregularities in the 
Annual Variation of Temperature in London. The 
late Dr. A. Buchan enumerated six cold and three 
warm spells which recurred about the same dates in 
■each year in Scotland in the 1860’s. To find whether 
these or similar spells occurred also in London, 
averages of temperature at Kew Observatory were 
found for each of the jieriods 1871 to 1900 and 1901 to 
1929, and were combined into five-day means, a 

spell ” being defined as a period of five days. The 
details of the curves of annual variation obtained in 
this way were almost completely difihrent in the two 
periods, and do not give the slightest support to the 
idea that there is any abiding tendency for any part 
of the year to be either cold or warm for the season. 
In particular, the famous ‘ Buchan cold periods ’ are 
abnormally warm as often as they are abnormally 
cold. The nearest approach to a regular cool period 
occurs in summer, when the annual rise of tempera- 
ture ceases towards the end of J uly and gives place 
to a period of variable temperature which continues 
until the autumn fall sets in about the middle of 
August ; but none of these oscillations occurs with 
sufficient regularity to enable any si^ecial dates to be 
picked out as definite warm or cold periods.— C. E. P. 
Brooks : The Climate of the first half of the Eight- 
eenth Century. There has been no appreciable change 
of climate since 1750, but there is much evidence that 
the first half of the eighteenth century was abnormally 
dry in western Europe . Bainf all figures are discussed 
for 29 places, and the average deficiency of rainfall is 
calculated as 7 per cent in England, 15 per cent in 
France, and 9 per cent in Russia and Sweden. South- 
westerly winds were less frequent than now and north- 
westerly winds more frequent ; the area of lo%v pressure 
near Iceland was therefore 2 :>robably less intense than 
at ])resent. The deficiency of rain was greatest in 
the south of France, while Italy and Tunis were 
wetter than now, suggesting that the stormy area in 
the Gulf of Lyons was highly develo]:)ed. The inquiry 
is extended to other j)arts of the world ; the slow 
growth of the ‘ Big trees ’ shows that rainfall was 
slight in western U.S.A., and the Lake of Mexico was 
at a low level, but the Caspian Sea and the Nile floods 
were high and there were many floods in China. All 
these facts agree that the general atmosjJieric circula- 
tion, which governs the rainfall of western Europe and 
California, w^as weak ; the southerly monsoons of 
Abyssinia and China, which override the general 
circulation, were abnormally strong and, brought 
heavy rainfall to those countries. 

Pakis. 

Academy of Sciences, May 12. — Ernest Esclangon : 
The determination of the position and elements of an 
object (planet or comet) by three observations corre- 
sponding to a small arc of the orbit. A mathematical 
discussion of a method which assumes only that the 
arc described by the object round the sun during the 
interval of the observations is a small angle, and this 
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without any hyi^othesis as to the arc described by tlie 
earth in the, same . interval. — Gabriel Bertrand a.iid 
Mile. y. Beauzemont : The variations of the content in 
zinc of animals with age : the influence of a milk diet. 
Earlier work by Berti*and and Vladesco showed that 
in mammals the proportion of zinc present is at a 
maximum at birth, gradually diminished duriiig the 
period of milk feeding, the milk being vei'y poor in 
zinc, and increases again after weaning. Several 
Anierican workers having recently published results 
which ajopear to contradict these conclusions, a 
critical discussion of the American work is given, and 
fresh experimental evidence produced supporting the 
authors’ original conclusions. — Andre Blonde!: The 
application of the mutual impedances to the study of 
the regimes of networks out of equilibrium.^ — Maurice 
Lugeon : The origin of granite. In o|>23osition to the 
view that granitic rocks are due to igneous intrusion 
from below, it is suggested that during folding move- 
ments the mechanical energy has been transformed 
into its heat equivalent, and the formation of granitic 
rocks is due to this enormous liberation of heat. — 
Charles Mourain was elected a member of the Section 
of Astronomy in the place of the late H. Andoyer.^ — ■ 
G. Vrangeanu : The groups of applicability of non- 
holonome varieties. — Paul Alexandrofi : The theory 
of dimension. — L. Pontrjagin : A fundamental hypo- 
thesis of the theory of dimension. — E. D. Pompeiu : 
A functional equation which occurs in a problem of 
average. — Dieudonne : The circles of multivalence 
of limited fimctions. — Georges Valiron : A class of 
functional equations. — L. Kantorovitch and E. Liven- 
son : The projective ensembles of M. Lusin. — Henri 
Poncin : The flow of heavy fluids. —Emile Merlin ; 
A very general case of the motion of a heterogeneous 
perfect fluid in rotation, presenting stride in the form 
of spirals. — Henri Marcelet : Tlae spectrograpliic 
analysis of the fluorescences of some vegetable oils 
observed under the ultra-violet rays. As ocular com- 
parisons of fluorescent colours are rather uncertain, 
a spectrographic method has been used. Both the 
emission and absorjDtion sj^ectra w’ere studied and 
these were found to be quite different. Some techni- 
cal applications are suggested, — Swyngedauw : The 
theory of balanced dynamos utilised for the measure- 
ment of the losses in pulley belts. — S. Rosenblum : 
The fine structure of the magnetic spectrum of the 
a-rays. The measurements were made with the large 
electromagnet of the Academy of Sciences (Bellevue), 
with modified arrangements giving a higher order of 
accuracy than in the first experiments. The velocities 
are referred to the velocity of the a-radiation of 
thorium-C as unity, and have an accuracy of one jmrt 
in a thousand. — E. Carriere and Janssens : The deter- 
mination of fluorine as calcium fluoride. Improve- 
ments on a method previously described.— Travers 
and Avenet : The estimation of thiocyanates in coke 
oven effluents.— Lespieau : Phenyltrimethylene. This 
was obtained in an impure state by the action of zinc 
ontheeompomxd . CH^ . CHBr . CeH^. Purifica- 

tion was effected by cautious treatment with a weak 
solution of potassium permanganate. Its physical 
and chemical properties are compared with those of 
allylbenzene and jxropenylbenzene. — A. Seyewetz and 
Brissaud : Water of crystallisation in mineral and 
organic compounds. — R. Clogne, Mile. A. Courtois, 
and Cazala : The proportion of arsenic in the wells 
of Choussy de La Bourboule and the fixation of this 
arsenic in the organism. The proportion of arsenic 
found varied according to the season between 5*8 and 
6*5 mgm. per litre. Tadpoles were readily aeclimat- 
ised to this water. The amount of arsenic absorbed 
increased the jDroixortion found in the tadpoles by 
more than 70 per cent. — Paul Becquerel : The latent 
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life of fern spores in a vacuum at the temperature of 
liquid helium. The spores, previously dried for six 
months ove^r barium oxide, were cooled for a period of 
eleven hours to ~ 270° C., in a bath of liquid helium. 
No difference between the spores thus exposed and 
those kept at the ordinary temperature could be 
observed, the germinating power and appearance and 
structure of the prothailus being similar in both cases. 
— H. Lagatu and L. Maume : The comparative chemi- 
cal evolution of vine leaves removed from different 
heights of the branches.— J. Chaussin and E. Blan- 
chard: The physico-chemical regulation in the in- 
ternal medium of some agricultural plants. — Robert 
Lemesle ; Observations relating to Fusarkini antho- 
phlhirn, a parasite of Scabiosa siiccisa. — Louis 
Bounoure : The presence of distinct germinal cells in 
the blastula of the reddish brown frog. — de Lepiney : 
The biology of the pilgrim cricket (Sehistocerca gre- 
garia).—L, Doljanski, J. J. Trillat, and Lecomte du 
No iiy : The action of the X-rays on cultures of 
tissues in vitro. Previous work on the effect of X-rays 
on tissue cultures in vitro has tended to prove excep- 
tional resistance of the latter. The author considers 
that these results were due to faulty technique. The 
experiments described show that the lethal dose is 
reached after five minutes’ irradiation. — Raoul M. 
May : Water and the phosphorus combinations of 
the nerve in the course of degeiierescence. — Edouard 
Chatton, Andre Lwoff, and Mme. Marguerite Lwoff : 
Phoretophyra nehalue and the interpretation of the 
evolutive cycle of the ciliated Fcettingeriidese. — Radu 
Codreanu : The internal phase of the evolutive cycle 
of two forms of Ophryoglena, endoparasitic Infusoria 
of the larvse of ephemera. — G. Ramon : The re- 
ciprocal relations of the diphtheria antitoxin and the 
antigen (toxin and anatoxin). 


Official Publications Received. 

BKITI.SH. 

Proceedings of the Eoyal Society of Victoria. Voi. 42 (New Series), 
Part 2. Pp. 69-256 -f plates 2-22. (Melbourne.) 

Canada. Department of Mines : Mines Branch. Abrasives. Products 
of Canada, Technology and Application. Part 4 : Artificial Abrasives 
and Manufactured Abrasive Products and their Uses. By V. U Bardley- 
Wilmob. (No. 609.) Pp. vii <4-144 (19 plates.) (Ottav?a: F. A, Aeland.) 
20 cents. 

Air Ministry : Aeronautical Hesearch Committee. Keports and 
Memoranda. No. 1227 (Ae. 382): The Ming Flutter of Biplanes. By 
W. J. Duncan. (T. 2S31.) Pp. 60. Bs. net. No. 1277 (A e. 428) : 
Stability Derivatives of the Bristol Fighter. By Dr. A. S. Halliday. 
(T. 2S.54.) Pp. I4-fl4 plates. Is. net. No. 1294 (A e. 443): Centre of 
Pressure Travel of Symmetrical Section at Small Incidence. By F. B. 
Bradlield. (T. 2892.) Pp. 9-f7 plates, 9d, net. (Dondon : H.M. 
Stationery Office.) 

Department of Scientific and Industrial Research: Forest Products 
Research. Bulletin No. 5 : The Moisture Content of Wood, with Special 
Reference to Furniture Manufacture. By S. T. C. Stillwell. Pp. vi-f 27. 
(London : H.M. Stationery Office.) 2s, net. 

The Hannah Dairy Researcli Institute. Annual Report for the Year 
ending 31.st March 1930. Pp. 16. (Glasgow : The University.) 

ProGeeding.s of the Royal Society. Series A, Vol. 127, No. AS06, June 2. 
Pp. 479-712-1- sxvi. (London : Harrison and Sons, Ltd.) 12s. 

Department of Scientific and Industrial Research. Report of the 
Food Investigation Board for the Year 1929. Pp. vi-f 146. (London: 
H.M. Stationery Office.) 2s. 6d net 
Britisii Antarctic Expedition, 1907-1909. Reports on the Scientific 
Investigations. Meteorology. By Dr. Edward Kitson. Pp. 188. 
(Melbourne: Council for Scientific and Indu.strial Research; London; 
Oilicial Secretary, Australia House.) Ss. 

The Journal of the National Institute of Agricultural Botany. Vol. 2, 
No. 3. Pp. 177-308. (Cambridge : ML Hetl’er and Sons, Ltd.) 2s. 6<l net. 

Report of the Astronomer Royal to the Board of Visitors of the Royal 
Observatory, Greenwich, read at the Annual Visitation of the Royal 
Observatory, 1930, June 7. Pp. 19. (Greenwich.) 

Department of the Interior: Natural Resources Intelligence Service. 
The Province, of New Brunswick, Canada : its Natural Resources and 
Development. By L. O. Thomas. Pp. 168. (Ottawa ; Natural Develop- 
• nient Bureau, Department of the Interior.) Free. 

India : Meteorological Department. Scientific Notes, Vol. 2, No. 12 : 
The Association of the Mid-Monsoon Indian Rainfall with Pressure 
Distribution over the Globe. By Rao Saheb Mukand V. Unakar. Pp. 
13-19 -f 4 plates. (Calcutta: Government of India Central Publication 
Branch.) 10 annas ; Is. 

Annual Report of the Calcutta School of Tropical Medicine, Institute 
of Hygiene and the Carmichael Hospital for Tropical Diseases, 1929. 
Pp. 116. (Calcutta : Bengal Government Press.) 
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Home Office. Criminal Statistics, England and Wales, 1928 : Statistics 
relating to Crime, Criminal Proceedings and Coroners’ Investigations for 
the Year 1928. (Cmd. .3581.) Pp. Ixix -4-197. (London: H.M. Stationery 
Office.) 4s. net. 

Miscellaneous Publications of the Royal Alfred Observatory. No. If); 
The Cyclone Season 192S-1920 at Mauritius. By R. A. Watson. Pp. 
4 -f 30 charts. (Mauritius.) 

Foreign. 

U.S. Department of Agriciiltiire. Leaflet No. 60 : Porcupine Contro! 
in the We.stern States. By Ira N, Gabrielson and E. E. Horn. Pp, s, 
Scents. Miscellaneous Publication No. 71: Weather Forecasting from 
Synoptic Charts. By Alfred Jiidson Henry. Pp. 80. 20 cents. (Wash- 
ington, D.C. ; Government Printing Office.) 

Memoires de Ja Societe de Physique et d’Histoire Naturelle de Geneve, 
Vol. 40, Fascicule 4 : Table generale des matieres contenues dans les. 
volumes 1-40 des Memoires. Pp. 435-500. (Geneve : Georg et Cie.) 5 
francs. 

Cornell University Agricultural Experiment Station, Ithaca, New 
York. Bulletin 499: The Effect of Dusting-Sulfur upon tlie Germina- 
tion of the Pollen and the Set of Fruit of the Apple. By L. H. Mac- 
Daniels and J. R. Furr. Pp. 13 -fl plate. Bulletin 500 : Legumes as a 
Source of Available Nitrogen in Crop Rotations. By T. L. Lyon. Pp, 
22. (Ithaca, N.Y.) 

Proceedings of the United States National Museum. Vol. 77, x\rb, 11 : 
The Herpetological Collections made by Dr. Hugh M. Smith in Siam from 
1923 to 1029. By Doris M. Cochran. (No. 2834.) Pp. 39. (Washington, 

D.C. : Government Printing Office.) 

Methods and Problems of Medical Edncation (Seveiiteentb Series), 
Pp. iv4~279. (New York : The Rockefeller Foundation.) 

Proceedings of the imperial Academy. Vol. 6, No. 3, March. Pp. 
ix-xi-f 03-129. Vol. 6, No. 4, April. Pp.'xiii-xiv-f 181-185. Supplement 
to V'ol. 6 : A Concordance to the History of Kirishitan Missions (Catholic 
Missions in Japan in the Sixteenth and Seventeenth Centuries). Compiled 
by Masaharu Anesaki. Pp, iii-f 225. (Tokyo.) 

United States Department of Agriculture. Miscellaneous Publication 
No. 74 : An Annotated List of the Important North American Forest 
Insects. Compiled by F. C. Craighead and William Middleton. Pp. 31. 
(Washington, D.C. : Government Printing Office.) 10 cents. 

Japanese Journal of Astronomy and Geophysics: Transactions and 
Abstracts. Vol. 7, No. 3. Pp. iv 83-145 -f 10-44 -f 23 plates. (Tokyo: 
Nat-ional Rese:irch Council of Japan.) 


Catalogues. 

Bulletin No. 2: Spectrum Analysis. Pp. 23. (London!: Adam Hilger, 
Ltd.) 

Acetylcholine B.D.H. in tlio Treatment of Raynaud’s Disease, 
Arteritis, Arterial Hypertension and similar Complaints, Pp. 8. 
(London: The British Drug Houses, Ltd.) 

English and Foreign Literature ; a Collection of Miscellaneous Books. 
(No. 30.) Pp. lOS. (Newcastle-on-Tyne : William H. Robinson.) 

Photography Simplified : Development. Pp. 12. (London : Burroughs 
Wellcome and Co.) 


Diary of Societies. 

FRIDAY, JvsE 27. 

Royal Society or Medicine (Otology Section) (at Nottingham), at 2. — 
Papers by Dr. M. Evans, Prof. G. Guida, Dr. Densham, and L, Yates. 
Discussion on the Proceedings of the Committee for the. Consideration 
of Hearing Te.sts. 

SATURDAY, June 2S. 

Royal Society of Medicine (Orthopa?dies Section) (at St. Vincent’s 
Orthopaedic Hospital, Eastcote, near Pinner), at 3. 

Royal Society of Medicine (Otology Section) (at Nottingham) 
(continued). 

TUESDAY, July 1. 

Royal Society op Medicine, at 4.30.— -Annual General Meeting. 

FRIDAY, July 4. 

Geologists’ Association (at University College), at 7.30. — Dr. C. T. 
Trechmann : The Relation of tlie Permian and Trias in Noi th-Ea.st 
England.— J. J. Hartley: The Volcanic and other Igneous Rocks of 
Great and Little Langdale, Westmorland.— Pa;?er to 7 c tal'eii as read : — 
P. Jp.ssop : The Agates ami Cherts of Derbyshire with a Brief Account 
of the History of the Lower Carboniferous Limestone of the Peak 
Di.strict. 

Association of Economic Biologists (at NationaL Institute for Research 
in Dairying, Shin field, near Reading). 


CONGRESS. 

June 21 to 28. 

Royal Sanitary Institute (at Margate). 

Friday, June 27, at 10 a.. m,— Meetings of Sections and Conferences, 

C.— Maternity and Child Welfare (including School Hygiene). 

E. — -Hygiene in Industry. 

F. — Veterinary Hygiene. 

IL— Representatives of Port Sanitary Authoritie.s. 

III.— National Health Insurance Serviue.s. 


SUMMER MEETING. 

JuNis 30 TO July 4. 

Institution of Mechanical Engineers (at Bristol). 
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CHEMICAL APPARATUS 


business is organised to provide a unique service in laboratory 
equipment of every description. It is conducted from five houses 
in situations of exceptional convenience within the chief educational 
and industrial areas, at each of which ample stocks and an accumulated 
experience of over one hundred years are available. Our new 
Catalogue. No. 1 2 A, of Chemical Apparatus is an indispensable 
reference booh, dealing concisely, accurately and exhaustively with 
Equipment, from Plant and Furniture to the most recently developed 
instruments of research in Industry. 

In our own factories we produce a great variety of apparatus for the 
various branches of Chemistry, Physics and Biology. We have 
recently given special attention to the production of improved designs 
in electro - chemical apparatus, electrically operated apparatus, 
furnaces and ovens, thermo-electric pyrometers and apparatus of 
special interest in Assaying, Oil Testing, Fuel Testing, Cement 

Testing, etc. 

In addition, it is our business as Complete Laboratory Furnishers to provide 
scientific workers with the finest products of other specialist makers. We ^are 
Agents by special appointment for Christian Becker Chainomatic Balances, Bausch 
8L Lomb Projection Apparatus, Reichert Microscopes, Fisher Laboratory 
Appliances, Braun Assay Apparatus, Avery Rubber Testing Machinery and 
Kahlbaum Pure Chemicals. 
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VJ RIFFIN and lATLOCK Lt 


combining the former businesses of 

JohnlGrlfftn & Sons Ltd&Balrd &TatlockLtd 
GLASGOW Established 1826 LIVERPOOL 
EDINBURGH LONDON MANCHESTER 

LONDON GLASGOW MANCHESTER EDINBURGH LIVERPOOL GAIGUTTA 

Addresses: Kemble St., W.C. 2. 45 Renfrew St,, C. 2. 34 Gt. Ducie St. 7 Teviot Place. 164 Brownlow Hill, B 5 Clive Buildings. 
Telegrams; Gramme, Westcent, Technical. ’ Science. Science. Physical. Calagence. 

Telephones: Gerrard 2621. Douglas 748. Central 8040, 20626. Royal 1934. Cal. 3304. 

CHINA — EDWARD EVANS ^ SONS LTD, P.O. Box 970, Shanghai, and at Tientsin. 
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NATIONAL RESEARCH 
LABORATORIES OF CANADA. 

The Xaiional Research Council of Canada will, in the neat future, make 
the following appointments to the staff of the_ Division of Pure and Applied 
Pliyhics of the National Research Laboratories 

(t) a junior physicist or ENOINP^ER whose aptitude and 

training qualify him to undertake research work on problems of 
Heat Conduction and Insulation, 

UO A JUNIOR PHYSICIST or ENGINEER whose aptitude and 
training qualify him to undertake research work in the field of 
Aeronautics. : 

(3) A JUNIOR PPIY'SICIST whose aptitude and training qualify him 
to undertake research work in the field of Electrostatics. 

(4) A JUNIOR PHYSICIST whose aptitude and training qualify him 
to undertake research work in the field of X-rays. 

(5) A J UNIOR PHY'SICIST who.se aptitude and training qualify him 
to 'undertake research work in the field of Photo-Electricity and 
Television. 

(6) A JUNIOR PHYSICIST whose aptitude and training qualify him 
to undertake research work in the field of Ultrasonics. 

(7) A JUNIOR PHYSICIST or PHYSICAL CHEMIST whose 
aptitude and training qualify him to undertake research work in the 
field of Radioactivity. 

(S) An ASSISTANT RESEARCH PHYSICIST whose aptitude and 
training are for work in the field of Electrical Engineering. 

(9) An ASSISTANT RESEARCH PHYSICIST whose aptitude and 
training have been in the field of Mathematics, and who is competent 
to assist and advise in problems of Aerodynamics and Hydro- 
dynamics. 

(10) An ASSISTANT RESEARCH PHYSICIST whose aptitude and 
training have been in the field of ^ Mathematical or Theoretical 
■Physics, and who is competent to assist in connection with problems 
in the field of Mathematical Physics. 

The salaries of the above positions vary upward from §2100 per annum, 
according to the qualifications and experience of the persons appointed. 
Interested applicants should apply immediately giving references and full 
particulars as to their scientific training, professional experience, and 
enclosing a recent photograph. Applications .should be addressed to ; 

S. P. EAGI.ESON, Secretary, 

National Research Council, Ottawa, Canada. 


THE UNIVERSITY OF SYDNEY. 

The Senate invites applications for the LECTURESHIP IN ENTO- 
MOLOGY in the L^niversity of Sydney, New South Wales. Salai^^ 1C450 
per annum, with annual increments of ^40 up to a maximum of 700 per 
annum, subiect to deductions as contributions to the State Superannuation 
Fund. The Lecturer will carry out his duties under the direction of the 
Professor of Zoology, to whose Department he will be attached. 

Duties commence on June r, 1930. 

Applications (m duplicate) should be forwarded with a medical certificate 
and a recent photograph to the Agent-General for New South 
Wales, Australia House, Strand, London, so as to reach him on or before 
February 28, T930. 

A memorandum giving further particulars may be obtained from the 
Agent-General on request.' 


UNION OF SOUTH AFRICA. 

UNIVERSITY OF STELLENBOSCH. 

Applications are invited for the following post : — 

LECTURER IN PHYSIOLOGY. 

Salakv.— X 400 by annual increments of ^25 to ;^soo. 

Transpout. — ^ 40 will be allowed for transport expanses subject to 
proportionate refiind in the event of resignation prior to completion of 
contract. 

Application.s and copies of testimonials should be lodged With the 
Skcretary, Office of the High Commis.sioner for the Union of South 
Africa, Trafalgar Square, London, W.C. 2 (from whom forms of application 
and further particulars may be obtained), by February 15, 1930. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 

UNIVERSITY OF LONDON. 

The Council of St. Thomas’s Hospital Medical School invite applications 
for the post of LECTURER IN PHYSIOLOGY, vacant at the end of 
March 1930, at the salary of ;Csoo per annum. 

Further information may be obtained from the Medical Secretary. 

Applications, showing Academic record, and with copies of testimonials, 
must be receded by the Dean of the Medical School, St. Thomas’s 
Hospital, S.E.x, by February 14, 1930. 


THE QUEEN’S UNIVERSITY OF 
BELFAST. 

Applications are invited for the PROFESSORSHIP OF MATHE- 
MATICS, which will become vacant on October i, 1930. 

Salary, ;j^ioco \vith non-contributory pen.sion. 

. Applications to be received hot later than' April 30,' 1^30. 

Further particulars of this appointment may be obtained from ; 

ANDREW PICKEN, Secretary. 


RESEARCH DEPARTMENT, 
WOOLWICH. 

DIRECTORATE OF BALLISTICS RESEARCH. 

Required, JUNIOR ASSISTANT (Male), _ 

Candidates must have an Honours Degree in Physics, be wellfqualified 
in Mathematjes, and preferably have some research experience in experi- 
mental Physics. 

Salary: ;i^r6o per annum to ^^220 per annum, plus Civil Service Cost 
of Living Bonus, making present total commencing emoluments : 2s. 
Annual Leave : 24 days. 

Preference given to e.x-Service men suitably qualified. 

Applications to be made by letter, accompanied by copies of 

NOT MORE THAN THREE TESTIMONIALS, AND REFERENCE TO ANY 
PUBLISHED WORK, TO THE ChIEF SUPERINTENDENT, RESEARCH DEPART- 
MENT, Woolwich, S.E.iS, from whom conditions of employment 

MAY BE obtained. 


MIDDLESEX EDUCATION 
COMMITTEE. 

A&EICULTURAL EDUCATION COMMITTEE. 

FOREMAN-RECORDER AND DEMONSTRATOR (single man) 
required for the Denham Demonstration Station as from April i, 1930. 
Candidates should have had a thorough horticultural training on commer- 
cial lines and should possess some scientific knowledge. The candidate 
appointed will be required to conduct parties of visitors round the Station, 

The appointment will be .subject to the County Council’s Superannua- 
tion Scheme. Wage Z4 per week. 

Applications, stating age, training, practical experience, etc., to be 
forwarded together with copies of not more than three recent testimonials 
to the undersigned, not later than February 8 next. 

Education Offices, H. M. WALTON, 

10 Great George Street, Secretaryn 

Westminster, S.W. i. 

THE CANCER HOSPITAL (FREE), 

FULHAM ROAD, S.W.3. 

(ItICOEPOBATED UNDER ROYAL CHARTER.) 

Wanted a LABORATORV A.SSISTaNT for work in the Phy.sics 
Department, experience in mechanical work and instrument making 
required. 

Preference will be given to candidates also having experience in glass- 
blowing. 

Applications stating age, and wages required, to be sent to the under- 
signed as soon as possible. 

J. COURTNEY BUCHANAN, Secretary. 

CHESHIRE SCHOOL OF 
AGRICULTURE. 

LECTURER IN BIOLOGY. 

Applications are invited for the above post. Salary ;i^20o-;^2S-;£^3oo per 
annum with free board residence. Particulars and entry form (to be 
returned by February 8, 1930) to be obtained from the Principal, Cheshire 
School of Agriculture, Reaseheath, Nantwich. 

F. F. POTTER, 
Director of Education. 


NATIONAL INSTITUTE OF POULTRY 
HUSBANDRY. 

SENIOR RESEARCH ASSISTANT. 

Applications are invited for the above post. Candidates must be of 
University graduate or diploma .standard in scientific training and must be 
experienced in the science andj practice of poultry husbandry. Special 
training in animal nutrition desirable. For particulars apply Dirfctok, 
National Institute of Poultry Husbandry, Newport, Shropshire. 

UNIVERSITY OF WALES. 

UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 

The Council will in June appoint a PROFESSOR OF ZOOLOGY. 
Salary 

Further particulars may be obtained on application to the Registrar, 
January 17, 1930. 

ALL ABOUT PHOTOGRAPHY. Get the 

“ British Journal Photographic Almanac ” for 1930. The great book 
for every amateur photographer. It is a marvellous 2s. worth. The 
Almanac contains all that the amateur can and will want to know. 
Articles on all kinds of methods and gadgets. De.scriptions of all the 
latest goods for amateur photography and cinematography. 800 pages, 
64 pictorial photographs in gravure. From photographic dealers and 
bookstalls. Henry Greenwood & Go., Ltd., publishers, 24 Wellington 
Street, Strand, W.C.2. 


NATURAL HISTORY BOOKS 

Jmt out: CATALOGUE Ab. 172 , 0/ Books in various branches of 
Natural Hiatorg^ Botany (Herbals, Floras, etc.), gratis on application, 

DULAU & GO. LTO. 

32 OLD BOND street, LONDON, W.l. 

E)Stii,hllftheCl*702.. ]C<i!>z'avi6s Purohasad. 
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SIR HOWARD GRUBB, PARSONS 
AND COMPANY 

Engineers, Astronomical Instrument Makers 
OPTICAL WORKS : WALKER GATE 
NEWCASTLE-ON-TYNE 


Contractors for 

COMPLETE OBSERVATORY EQUIPMENT 


STANDARD PRODUCTS 
Astronomical Telescopes 
Object Glasses 
Mirrors 
Prisms 

Searchlight Reflectors 
Spectrographs 
Coelostats 
Chronographs 
Submarine Periscopes 
Revolving Domes 
Rising Floors, etc. 


40 feet outside diameter Dome for the New Observatory, 
Stockholm, Sweden. 


(rhgistereo trade mark) 


REGULATING RESISTANGES 

FOR LABORATORY USE 


CHEMICAL INDUSTRY 


Our experience, extending over the 
last hundred years, in the refining 
and working of Platinum and 
associated metals, places us in a 
foremost position to supply articles 
made of Platinum, Iridio- Platinum 
or Rhodio" Platinum. 


Cross Slate 
Ventilated 
Type 


Fupthep paptieolaps , desGPiptive 
litepatupe & ppices on pequest . 

JOHNSON MATTHEY 
LCO„LTD. 

HATTON GARDEN, 
LONDON, E.C.1. 

TELEPHONES • 

HOLBORN 6989-97 


Catalogue of all Types post free 

THE ZENITH ELECTRIC CC. LTD. 

Sole Makers of the welhknown ** ZENITH ” Electrical Products. 

Contractors to the Admiralty, War Office, Air Ministry, Post Office, L.C.C., Gee. 

ZENITH WORKS, ViLLiERS ROAD, WiLLESDEN Creen, LONDON, N.W.2 
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A Selection, from 


MACMILLAN’S BOOKS ON 
APPLIED CHEMISTRY 


A TEXT-BOOK OF INORGANIC CHEMISTRY FOR HNIVEESITY STUDENTS. 

By Prof. J. R. PARTINGTON, D, Sc. Illustrated. Second Edition. Extra Crown 8 vo. 15s. 

EVERYDAY CHEMISTRY. By J. R. PARTINGTON, D.Sc., Professor of Chemistry 

at the East London College, University of London. With Illustrations. Crown 8vo. Part I . 
Chemical History and Theory. 3s. Part IL Some Non-Metallic Elements and their Important 
Compounds. 3s. Part III. Organic Chemistry and Metals. 2s. 6d, Complete, 7s. 6d. 

CRYSTALLINE FORM AND CHEMICAL CONSTITUTION. By A. E. H. TUTTON, 

D.Sc., M.A.(Oxon), F.R.S. With 72 Illustrations. 8vo. los. 6d. net. 

CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 

By Dr. J, LEWKOWITSCH, M.A., F.I.C. Sixth Edition entirely rewritten and enlarged. Edited 
by GEORGE H. WARBURTON. In 3 Vols. Illustrated. Medium 8vo. Vol. L, 36s. net. 
Vol. IL, 42s.net. Vol. IIL, 36s.net. - 

LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. ByDR. 

J. LEWKOWITSCH, M.A., F.I.C. 8vo. ys. 6d. net. 

A COMPLETE TREATISE ON INORGANIC CHEMISTRY. By the Right Hon. 

Sir H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S. 8vo. VOL. I. THE NON- 
METALLIC ELEMENTS. Fifth Edition, Revised by Dr. J. C. CAIN. 30s. net. Vol. IL 
THE METALS. Sixth Edition, Completely revised by B. MOUAT JONES, M.A., and others. 
In 2 Parts. 50s. net. 

DISTILLATION PRINCIPLES AND PROCESSES. By SYDNEY YOUNG, D.Sc., 

F.R.S., and others. With 210 Illustrations. 8vo. 40s. net. 

ALCOHOL: ITS PRODUCTION, PROPERTIES, CHEMISTRY AND INDUS- 
TRIAL APPLICATIONS. By C. SIMMONDS, B.Sc. Illustrated. 8vo. 21s, net. 

THE FUNDAMENTALS OF CHEMICAL THERMODYNAMICS. Part 1. Elemen- 
tary Theory and Applications. By J. A. V. BUTLER, D.Sc. Crown 8vo. 6s 

THE PRINCIPLES OF THE PHASE THEORY. By DOUGLAS A. CLIBBENS, Ph.D. 

Illustrated. 8vo. 25s. net. . 

CATALYSIS IN THEORY AND PRACTICE. By ERIC K. RIDEAL, Ph.D., and 

HUGH S. TAYLOR, D.Sc. Second Ediiion. Illustrated. 8vo. 20s.net. 

OUTLINES OF INDUSTRIAL CHEMISTRY. A Text-Book for Students. By FRANK 

HALL THORP, Ph.D. 8vo. 15s.net. 

THE MANUFACTURE OF INTERMEDIATE PRODUCTS FOR DYES. 

By JOHN CANNELL CAIN, D.Sc. Illustrated. Second Edition Revised. 8vo los net 

THE MANUFACTURE OF DYES. By JOHN CANNELL CAIN, D.Sc. 8vo. 12s. 6d net 

A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. 

By Professor ARTHUR G. GREEN, F.I.C. Founded on the German of Drs. G. Schultz and 
P. Julius. Third Impression. Imp. 8vo. 25s.net. 

PRINCIPLES OF DYEING. By G. S. FRAPS. Crown 8vo. 9s. net. 

INTRODUCTION TO TEXTILE CHEMISTRY. By harry harper, b.sc 

Illustrated. Crown 8vo. 3s. 6d. 

A DICTIONARY OF CHEMICAL SOLUBILITIES : Inorganic. First Edition by 

ARTHUR M. COMFIY, Ph.D. enlarged and revised by ARTH UP M. COMEY 

Ph.D., and DOROTHY A. HAHN, Ph.D. 8vo. 63s. net ’ 

THEORETICAL AND APPLIED ELECTROCHEMISTRY. 

THOMPSON. Revised Editiosi. Illustrated. 8vo. 20s. net. 


By MAURICE DE KAY 


Send for Macmillan’s Classified Catalogue, post free on application. 

MACMILLAN & CO., LTD., LONDON, W.C.2. 







i^jLTER P^P^?/ 


OPTICAL GLASS 




PLATES AND MOULDED BLANKS 
FOR THE SERVICE OF MANUFACTURERS 
OF PHOTOGRAPHIC LENSES. 
BINOCULAR GLASSES., ASTRONOMICAL 
AND SCIENTIFIC INSTRUMENTS. 


PARSONS OPTICAL GLASS C° 
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ANALYTICAL ACCURACY ASSURED 


by the regular use of the world-famous 


Absolutely dependable and recognised as the universal 
standard for analytical work throughout the world. 


OBTAINABLE FROM ALL LABORATORY 
FURNISHERS, IN SEALED PACKAGES 


Sole Manufacturers : W. & R. RALSTON, LTD., MAIDSTONE. KENT 


Descriptive Booklet, Current Price List and Free 
Samples on request, from Sole Sales Representatives : 


REEVE ANGEL & CO., LTD. 

swell Place LONDON, E.C.4 


miner”.! spBrimon.' 

Price, in case, J£24 16 O 

With paired objectives and eyepieces, giving 
magnifications x 10, x 20, x 30 and x 60 : 

£34 12 0 

FuU particulars in list “ Micro. 375 ,” cn request, from the 
British Representatives : 

CARL ZEISS (LONDON) LTD. Q 

Winsley House, Wells St., Oxford St, London, 
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(l O^inch Slide Rule) 

(Otis King's I m m 1-03 l'Q4 1-05 1-08 1-07 1*08 f09 M 

Calculator) 

^ glance the value of the open 
scales on the Otis King’s Calculator, and 
why accurate results to four or five significant 
figures can be relied upon. 

Almost every kind of calculation dealt with by 
professional and business men is rapidly and 
accurately solved with this handy little pocket 
calculator. 

Multiplication, division, proportion, percentages, 
including both simple and compound factors, are 
all done by a simple operation requiring no 
previous experience in the use of mathematical 
instruments. 

Price with Black Cursor, packed in leather case, 
22s. 6d. each. Post free within the U.K. 


WRITE TORBAY 
for illustrated 
and fully descrip- 
tive pamphlet. 


CARBIC LIMITED, 

(Dept. N), 5 1 Holborn Viaduct, 
London, E.C.1 

Agmtx in moti Dominions and Fomgn Comfries, 


MICROSCOPIC STAINS 



Specially made for Bacteriological 
and Histological work. 

The Standard Stains are 

tested histologically before they 
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Recent Scientific and Technical Books. 

Volumes motthed with an asterisk have been received at ** Nature ” Office, 


Mathematics : Mechanics : Physics 

Andrews, P. E., and Lambert, H. G. Physics. 
(Science Note Books for School Certificate.) Book 1 : 
Heat, Cr. 4to. (Exeter : A, Wheaton and Co., Ltd., 1929. ) 
lOd. 

Berg, E. J. Heaviside’s Operational Calculus. Med. 
8vo. Pp. xiii+214. (New York : McGraw-Hill Book Co., 
Inc. ; London : McGraw-Hill Publishing Co., Ltd., 1929.) 
Ws. net. 

Bricard, Raoul. Le calcul vectoriel. Cr. 8vo. Pp. 
200. (Paris: Armand Colin, 1929.) 9 francs. 

Campbell, Norman Robert, and Ritchie, Dorothy. 
Photoelectric Cells : their Properties, Use and Applica- 
tions. Demy 8vo. Pp. vii + 209. (London : Sir Isaac 
Pitman and Sons, Ltd., 1929.) 15^. net.* 

Dickson, Leonard Eugene. Introduction to the 
Theory of Numbers. Cr. 8vo. Pp. viii-fl84. (Chicago, 

111, : University of Chicago Press ; London ; Cambridge 

University Press, 1929.) 13t<?. 6d. net. 

Eucken, Arnold. Lehrbuch der chemischen Physik. 
Xugleich dritte Aufiage des Grundrisses der physikalischen 
Chemie. Med. 8vo. Pp. xvi + 1037. (Leipzig : Akademi- 
sche Verlagsgesellschaft m.b.H., 1930.) 56 gold marks.* 
Gans , Richard . Vektoranalysis : mit Anwendimgen auf 
Physik und Technik. (Teubners mathematische Leitfaden, 
Band 16.) Sechste verbesserte Aufiage. 8vo. Pp. viii-h 

112. (Leipzig und Berlin: B. G. Teubner, 1929.) 5.40 
gold marks. 

Geiger, Hans, und Scheel, Karl, Herausgegeben von. 
Handbuch der Physik. Band 4 : Allgemeine Grundlagen 
der Physik. Bearbeitet von Guido Beck, Walter E. Bern- 
heimer und Reinhold Fiirth. Redigiert von Hans Thirring, 
Roy. 8vo. Pp. xi+667. 60 gold marks. Band 21 ; Licht 
und Materie. Redigiert von H. Konen. Roy. 8vo. Pp. 
xiii + 968. 93 gold marks. (Berlin; Julius Springer, 

1929.) 

Gibbs, R. W. M. The Adjustment of Errors in Prac- 
tical Science. Cr. 8vo. Pp. 112. (London : Oxford Uni- 
versity Press, 1929.) 5s. net.* 

Gouard, E., et Hiernaux, G. Mecanique et physique ; 
a I’usage des candidats aux Arts et Metiers ; conforme aux 
programmes du 24 septembre 1928. Ex. Cr. 8vo. Pp. 
548. (Paris: Libr. Dunod, 1929.) 36 francs. 

Grimsehls Lehrbuch der Physik zum Gebrauch beim 
Unterricht, neben akademischen Vorlesungen und zum 
Selbststudium. Band 1 : Mechanik, Warmelehre, Akustik. 
Siebente Aufiage, vollstandig neubearbeitet von R. 
Tomaschek, Roy. 8vo. Pp. viii + 692. (Leipzig und 
Berlin : B. G. Teubner, 1929.) 22 gold marks. 

Hall, F. G., and Rideal, E. K. Cambridge Five- 
Figure Tables. Demy 8vo. Pp. viii +76. (Cambridge : 
At the University Press, 1929.) 3s. 6d.* 

Humphrey, D. Advanced Mathematics for Students 
of Physics and Engineering. In 2 parts. Demy 8 vo. 
(London : Oxford University Press, 1929. ) Part 1 , 65 , net ; 
Part 2, 75 . net ; complete, 125. 6d. net. 

Hurwitz, Adolf. Vorlesungen fiber allgemeine Funk- 
tionentheorie und elliptische Funktionen. Herausgegeben 
und erganzt durch einen Abschnitt fiber geometrische 
Funktionentheorie von R. Courant. (Die Grundlehren der 
mathematischen Wissenschaften in Einzeldarstellungen, 
Band 3. ) Dritte, vermehrte und verbesserte Aufiage. Roy. 
8vo. Pp. xii+534. (Berlin: Julius Springer, 1929.) 33 
gold marks. 

Laine, E. Premieres logons de geometric analytique et 
de geometrie vectorielle : a I’usage des eleves de la Classe 
de Mathematiques et des candidats aux Grandes Nicoles. 
8vo. Pp. 48. (Paris: Libr. Vuibert, 1929.) 4 francs. 

Lemoine, Jules, et Blanc, Auguste. Yrait© de 
physique general© experimental©. (Eneyclopedie indus- 
trielle et commerciale.) Vol. 1 : Mecanique, chaleur. Roy. 
8vo. Pp. 861. (Paris : Leon Eyrolles, 1930.) 

McKay, Herbert. A Child’s Book of Arithmetic. Or. 
8vo. Pp. 92. (London: Methuen and Co., Ltd., 1929.) 

Is. 6d. net. 


Mason, Max, and Weaver, Warren, The Electro- 
magnetic Field. Sup. Roy. 8vo. Pp. xiv+390. .(Chicago, 
111, : University of Chicago Press ; London : Cambridge 
University Press, 1929.) 275.net.* 

Mukhopadhyaya, Syamadas. Collected Geometrical 
Papers. Part 1. Cr. 4to. Pp. viii + 160. (Calcutta: 
Calcutta University Press, 1929.)* 

Petrovitch, Michael. Integrates premieres. 8vo. 
Pp. 50. (Paris: Gauthier Villars et Cie, 1929.) 

Planck, Max, Das Weltbild der neuen Physik. Roy. 
8vo. Pp. 52. (Leipzig: Johann Ambrosius Barth, 1929.) 

Radford, Rev. E. M. Arithmetical Problem Papers. 
Cr. 8vo. Pp. vi + 104. (Cambridge : At the University 
Press, 1929.) 25. 

Richard. La geometrie: nature des axiomes, nature 
de raisonnement, notion d’espaee. 8vo. Pp. 57. (Paris : 
Les Presses universitaires de France, 1929. 'i 
Smith, David Eugene. A Source Book in Mathe- 
matics. (Source Books in the History of the Sciences, 
Vol. 2.) Med. 8vo. Pp. xvii +701 +8 plates. (New York : 
McGraw-Hill Book Co., Inc. ; London : McGraw-Hill 
Publishing Go., Ltd., 1929.) 255.net.* 

Wagner, Albert F. Experimental Optics. Med. 8vo. 
Pp. xii +203. (New York : John Wiley and Sons, Inc, ; 
London : ChaiDman and Hall, Ltd., 1929.) I 65 . net.* 
Werkmeister, Paul. Praktisches Zahlenrechnen. 
(Sammlung Goschen, Band 405.) Zweite verbesserte 
Aufiage. Pott 8vo. Pp. 136. (Berlin und Leipzig : 
Walter de Gruyter und Co., 1929.) 1.50 gold marks. 

Engineering* 

Bulkeley, George. Railway and Seaport Freight 
Movement : with Examples of British and American Prac- 
tice. Roy. 8 VO. Pp. xiv + 222. (London : Crosby Lock- 
wood and Son, 1930.) 285.net.* 

Cook, Arthur L. Elements of Electrical Engineering : 
a Text-Book of Principles and Practice. Second edition, 
revised. Roy. 8vo. Pp. x + 584. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and Hall, Ltd,, 

! 1929.) 2 O 5 .net. 

Dalby, W. E. The Balancing of Engines. Fourth 
edition. Demy 8vo. Pp. xii + 321. (London: Edward 
Arnold and Co., 1929.) 2l5.net.* 

Dover, A. T. Electric Traction : a Treatise on the 
Application of Electric Power to Tramways and Railways. 
(The Specialists’ Series.) Second edition, thoroughly re- 
vised and largely re-written. Demy 8vo. Pp. xx + 719. 
(London: Sir Isaac Pitman and Sons, Ltd., 1929.) 
255. net.* 

Duncan, Rudolph L., and Drew, Charles E. How to 
Pass U.S. Government Radio License Examinations. 
Revised. Roy. 8vo. Pp. 170. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, Ltd., 1929.) 
IO 5 . net. 

Dye, Frederick W. Hot-water Supply: a Practical 
Treatise upon the Fitting of Hot Water Apparatus for 
Domestic and General Purposes. Eighth edition. Cr. 8vo. 
Pp. ix+246. (London: E. and F. N. Spon, Ltd., 1929.) 
65 . net. 

Electrical Industry. The Electrical Industry of Great 
Britain : Organization, Efficiency in Production and 
World Competitive Position. Demy 4to. Pp. xvi +233. 
(London: Beama Publication Department, 1929.) 425. 

net.* 

Fowler, W. H., Edited by. Fowler’s Electrical En- 
gineers’ Pocket Book, 1930. Thirtieth annual edition. 
Fcap. 8vo. Pp. 500. (London and Manchester : Scientific 
Publishing Co., 1929.) 35.net. 

Fowler, W. H., Edited by. Fowler’s Mechanical En- 
gineer’s Pocket Book, 1930. Thirty-second annual edition. 
Fcap. 8vo. Pp. 568. (London and Manchester : Scientific 
Publishing Co., 1929.) 35.net. 

Fowler, W. H., Edited by. Fowler’s Mechanics’ and 
Machinists’ Pocket Book, 1930. Twenty-second annual 
edition. Fcap. 8vo. Pp. 450. (London and Manchester : 
Scientific Publishing Co., 1929.) 25. net. 
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GaUne, L.i et Saint- Paul, B. fic*iairage : htiiles, 
aleool, gaz., elo<‘irioiti‘, photometrie. (Bibliotheqne de 
rintjc<']tiieur (k‘ travaiix publics.) Troiseme edition. Gl. 8vo. 
Pp. S'Js. (bariy: Libr. Duiiod, 1929.) 98 francs. 

Guenard, H. lai rectification des pieces meeaniques. 
Boy. 8vo. Pp. 252, (Paris : Libr. Dunod, 1929.) 52 

'■francs, 

Harding, Louis Allen, and Willard, Arthur Gutts. 
Mechanical Equipment of Buildings. Vol. 1 : Heating 
and Ventilation. Second edition, revised and enlarged. 
(ISTew York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1929.) 50.*?. net. 

Huntington, Whitney G. Building Construction. Med. 
Svo. Pp. 596. (Yew York: John Vnley and Sons, Inc. ; 
London: Chapman and Hail, Ltd., 1929.) JOs. net. 

Hyland, P. 'H., and Kommers, J. B. Machine 
Design. (Now York: McGraw-Hill Book Co., Inc.: 
London : McGraw-PIili Publishing Co., Ltd., 1929.) 
20*’. net. ■ 

Ives, Howard Chapin. Highway Curves. Cr. 8vo. 
(New York : John Wiley and Sons, Inc. ; Iiondon : 
Chapman and Hall, Ltd., 1929.) 11 s. 6ri, net. 

Johnson, J. B., and others. The Theory and Practice 
of Modern Framed Structures. Part 2. Tenth edition. 
Roy. Svo. (New York : John Wiley and Sons, Inc. ; 
London : Chapman and Hail, Ltd., 1929.) 255. net. 

Lamy, R. Reglage et essais des moteurs a explosion. 
Boy. 8vo. Pp. 308, (Paris: Libr, Dunod, 1929.) 64 

francs. 

Magnusson, Carl E. Direct Currents. Med. Svo. 
Pp. xi +495. (New York : McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., 1929.) 
225. fid. net. 

Nikuradse, Johann. Untersuehungen fiber die Stro- 
mungeri des W'assers in konvergenten und divergenten 
Kanalen. 4to. Pp. hi +49 + 14 Tafeln. (Berlin: V.D.I.- 
Verlag G.m.b.H., 1929.) 6 gold marks. 

Page, Victor W. Modern Aviation Engines : Design, 
Construction, Operation and Repair, 2 vols. Roy. Svo. 
Vol. 1. Pp. 1024. Vol. 2, Pp. 967. (London: Chapman 
and Hall, Ltd., 1929.) 455. net. 

Peasgood, F., and Boy land, H. J. Worked Examples 
in Electrical Teclmology. Demy Svo. Pp. xiv+220. 
(London : Oxford University Press, 1929.) 155, net. 

Poh!, Robert W. Einffihrung in die Elektrizitatslehre. 
Zweite verbesserte Auflage. 4to. Pp. vii-h259. (Berlin: 
Julius Springer, 1929.) 13.80 gold marks. 

Riidenberg, Reinhold, Herausgegeben von. Relais 
und Schutzschaltungen in elektrischen Kraftwerken und 
Netzen. Pp. viii 281. (Berlin: Julius Springer, 1929.) 
25.50 gold marks. 

Stahl, Charles J. Electric Street Lighting, Svo. 
Pp. xi + 228. (New York: John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1929.) 175. 6d. 
net. 

Steinsberg, R. E. Arcs et portiques en beton arme. 
(Paris: Cli. Beranger, 1929.) 70 francs. 

Taylor, William T. Electricity Supply Transformer 
Systems and their Operation. Med. Svo. Pp. vi + 244. 
(London: Charles Griffin and Co., Ltd., 1929.) 205. net. 


Chemistry: Chemical industry 

Abraham, Herbert. Asphalts and Allied Substances. 
Roy. Svo. Pp. 950. (New York: D. Van Nostrand 
Co., Inc., 1929.) 10 dollars. 

Andrews, P. E., and Lambert, H. G. Chemistry. 
(Science Note Books for School Certificate.) Book 1 . 
Demy 4to. (Exeter: A. Wheaton and Co., Ltd., 1929.) 
lOcL 

Boyle, Robert. Der skeptisehe Chemiker. Verkurzt 
herausgegeben und fibersetzt von Eduard Farber und 
Moritz Farber. Pp. 108. (Leipzig: Akademische Ver- 
lagsgesellschaft m.b.H., 1929. ) 6.40 gold marks. 

Bugge , Giinther, Herausgegeben von. Das Buch der 
grossen Chemiker. Band I : Von Zosimos bis Schonbein. 
Med. Svo. Pp. xii +496 +42 Tafeln. (Berlin : Verlag 
Chemie G.m,b.H., 1929.) 24 gold marks.* 

Ghevenard, P. Analyse dilatometrique des materiaux. 
Imp. Svo. Pp. viii +80. (Paris: Libr. Dunod, 1929.) 
22 francs. 


Craveri, Galisto. Les essences naturelles : extraction, 
caract^res, emplois. Traduit d’apres la deuxieme edition ■ 
italienne par H. Tatu. Ex. Cr. Svo. „ Pp. xii + 602. (Paris : 
Libr. Dunod, 1929.) 70 francs. 

Davidsoiin, J., und Stadlinger, H. Hilfsbueh ffir das 
Gebiet der Fette und Fettprodukte : ein Vademekum fur 
die Wirtsehaftsgebiete der Fette, Oie, Fettsauren, Seifen. 
Firnisse, Textilole, Lederfette, Glycerine und der ver- 
wandten Stoffe (Wachse, Harze, Riechstoffe, Losungs- 
mittel, usw.). Pp. 480. (Leipzig: S. Hirzel, 1929.) 15 

gold marks. 

Edlbacher, Siegfried. Kurzgefasstes Lehrbucli der 
physiologischen Chemie. Roy. Svo, Pp. viii + 230. 
(Berlin und Leipzig : Walter de Gruyter und Co., 1929.) 
10.50 gold marks. 

Fehiing, Hermann ; Hell, Garl von, und Hausser- 
mann, Garl, Bearbeitet und redigiert von. Neues Hand- 
worterbuch der Chemie. Nach dem Tode der Herausgeber 
fortgesetzt von K. FI. Bauer. Lieferung 139-140, Band 10 
(Schlussband), Lieferung 6-7. (Braunschweig; Friedr, 
Vieweg und Sohn A.-G., 1929.) 4.80 gold marks. 

Fincke, Heinrich. Die Kakaobutter und ihre Ver- 
falsehungen. (Monographien aus dem Gebiete der F'ett- 
chemie, herausgegeben von K. H. Bauer, Band 12.) Med. 
Svo. Pp. 240. (SHittgart:WissenschaftlicheVerIagsgesell- 
sehaft m.b.H., 1929.) 20 gold marks. 

Gildemeister, E., und Hoffmann, Fr. Die atheri- 
schen Ole. Dritte Aufiage von E. Gildemeister. Bear- 
beitet im Auftrage der Schimmel und Co. A.-G., Miltitz bei 
Leipzig. Band 2. Pp. 959. (Miltitz bei Leipzig: Schimmel 
und Co. A.-G. ; Leipzig : L. Staackmann, 1929.) 32 gold 

marks. 

Griin, A., und Halden, W. Analyse der Fette und 
Wachse sowie der Erzeugnisse der Fettindus trie. Band 2 : 
Systematik, Analysenergebnisse und Bibliographie der 
natiirlichen Fette und Wachse. Pp. xv + 806. (Berlin; 
Julius Springer, 1929.) 98 gold marks. 

Haas, Arthur. Die Grundlagen der Quantenchemie; 
eine Einleitung in vier Vortragen. Pp. 74. (Leipzig : 
Akademische Verlagsgesellschaft m.b.H., 1929.) 3.80 gold 
marks. 

Hackh, Ingo W. D. A Chemical Dictionary : contain- 
ing the Words generally used in Chemistry, and many of 
the Terms used in the related sciences of Physics, Astro- 
physics, Mineralogy, Pharmacy and Biology, with their 
Pronunciations ; based on recent Chemical Literature. 
Sup. Roy. Svo. Pp. viii +• 790. (London: J. and A. 
Churchill, 1930.) 425.* 

Hammett, L. P. Solutions of Electrolytes, with 
Particular Application to Qualitative Analysis. (Interna- 
tional Chemical Series.) Ex. Cr. Svo. Pp. ix + 2Il. 
(New York : McGraw-Hill Book Co., Inc. ; London : 
McGraw-Hill Publishing Co., Ltd., 1929.) II 5 . 3d. net. 

Heermann, P. Farberei- und textilchemische Unter- 
suchungen : Anleitung zur chemischen und koloristischen 
Untersuchung und Bewertung der Rohstoffe, Hilfsmittel 
und Erzeugnisse der Textilveredelimgsindustrie. Ffinfte, 
erganzte und erweiterte Aufiage. Pp. viii +435. (Berlin: 
Julius Springer, 1929.) 25.50 gold marks. 

Herbig, Walter. Die Ole und Fette in der Textil- 
industrie. (Monographien aus dem Gebiete der Fettchemie, 
herausgegeben von K. H. Bauer, Band 3. ) Zweite Aufiage. 
Roy. Svo. Pp, viii +451 + 16 Tafeln. (Stuttgart : Wissen- 
schaftliche Verlagsgesellschaft m.b.H., 1929.) 32 gold 

marks. 

Hocart, R. Problemes et calculs de chimie generale. 
8vo. Pp. 180. (Paris: Gauthier-Villars et Cie, 1929.) 

30 francs. 

Isabey, J ean. Cours de chimie : a I’usage des candidats 
aux hautes etudes c ommer dales et aux instituts de 
chimie. Roy. Svo. Pp. iv + 395. (Paris : Gauthier- 
Villars et Cie, 1930.) 70 francs.* 

Kausch, Oscar. Phosphor, Phosphorsaure und Phos- 
phate ; ihre Herstellung mid Verwendung. Pp. v +325. 
(Berlin : Julius Springer, 1929. ) 42 gold marks. 

Krohnke, O., Maass,: E., iind Beck, W. Die Kor- 
rosion unter Berucksichtigung des Materialschutzes. 
Band 1 : Allgemeiner und theoretischer Teii. Pp. 208. 
(Leipzig : S. Hirzel, 1929.) 16 gold marks. 

Laschin, M. Der fifissige Sauerstoff : seine Aufbe- 
wahrung, sein Transport und seine Flrzeugung. Roy. Svo. 
Pp. 87. (Halle a.S. : Carl Marhold, 1929. ) "4.40 gold marks. 
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Malette, J. Les defauts des mortiers et des batons. 
Pioy. 8vo., Pp. iv-f-226. (Paris: Libr. Dunod, 1929.) 
50. tranas. 

Oschan, Ossian. Kaphtenverbindungen, Terpene und 
Cariiplierarten inkl. Pinusharzsauren sowie Korper der 
Kautschukgruppe : eigene Beitrage zur Chemie der ali- 
cycilischen Verbindungen zum Teil aueh in Bezug auf die 
Ik^chnik und mit Anregungen fiir weitere Arbeitsaufgaben. 
Sup. Roy. 8 VO. Pp. xv+378. {Berlin und Leipzig : 
Walter de Gruyter und Co., 1929.) 30 gold marks.* 
Pictet, Ame, und Vogel, Hans. Die Zuckeranbydride 
und ibre Verwendung zur Synthese von Disacchariden. 
Pp. 56. (Berlin : Gebruder Borntraeger, 1929.) 7 gold 

marks. 

Rodano, Carlo. Industria e commercio dei derivati 
agrumari : Essenze-Citrato di Calcio-Aeido citrico. Roy. 
SW- Pp. o65. (Milano : Ulrico Hoepli, 1930.) 42 lire. 

Rona, Peter. Praktikum der physiologischen Chemie. 
Teil 2: Blut, Harn. Von Peter Rona und Hans Kleinmann. 
8vo. Pp. xix + 764. (Berlin: Julius Springer. 1929.) 
39.60 gold marks. 

Scliatzel, Bernhard. Umsetzung von Phosphor mit 
Wasserdampf zu Phosphorsaure und Wasserdampf im 
Temperaturgebiet von 200-1000° C. bei Atmospharendruek. 
Pp. 53. (Berlin : Verlag Chemie, G.m.b.H., 1929.) 4 gold 
marks. 

Spencer, Guilford. A Handbook for Cane Sugar 
Manufacturers and their Chemists. Seventh edition, 
revised. (New York: John Wiley and Sons, Inc.; 
London : Chapman and Hall, Ltd., 1929.) 30t‘f. net. 

Strecker, Wilh. Chemische ttbungen fiir Mediziner. 
Fiinfte und sechste Auflage. Pp. 144. (Heidelberg : 
Carl Winters Universitatsbuchhandlung, 1929.) 4.50 gold 
marks. 

Weltzien, Wilhelm. Chemische und physikalisehe 
Teehnologie der Kunstseiden. Unter Mitarbeit von Kurt 
Gotze. 8vo. Pp. 521 -1-8 Tafeln. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H., 1929.) 42 gold marks. 

Wigginton, R. Coal Carbonisation. (Industrial Chem- 
istry Series.) Demy 8vo. Pp. X4-287. (London: Bail- 
liere, Tindall and Cox, 1929.) 2l5.net.* 

Wolfers. Transmutation des elements. 8vo. Pp. 47. 
(Paris: Societe d’ Editions scientifiqiies, 1929.) 50 francs. 

Technology 

Armytage, George J. Metalwork for Schools and 
Colleges : its Principles and Practice. (E.H.A. series of 
Handbooks of School Arts and Crafts.) Roy. 8vo. Pp. 
236. (London: Oxford University Press, 1929.) 105. 6d. 
net. 

Busquet, G. La fabrication de la fonte malleable. 
Roy. 8vo. Pp. viii + 160. (Paris : Libr. Dunod, 1929.) 
32 francs. 

By waters, H. W. Modern Methods of Cocoa and 
Chocolate Manufacture. 8vo. Pp. xii+316. (London: J. 
and xA, Churchill, 1930.) 215. net. 

Bonati, L., e Sartori, G. Elettrotecnica. Vol. 1. 
Pp. 406. 120 lire. Vol. 2. Pp. 616. 120 lire. (Milano: 

Ulrico Hoepli, 1929.) 

Dowsett, John F. Stairbuilding and Handrailing : the 
Analysis, Setting out and Making of Wreathed Handrails 
by the “ Square-cut,” “Normal Sections” and “Easing- 
in -the -Wreath ” Methods. Cr. 4to. Pp. xvi -h 239. 
(London : The Library Press, Ltd., 1929.) 305. net. 

Hanemann, Heinrich, und Schrader, Angelica. 
Atlas Metallographicus. Lieferung 3. 7.60 gold marks. 
Lieferung 4. 6.75 gold marks. Lieferung 5. 6.75 gold 
marks. (Berlin : Gebruder Borntraeger, 1929.) 

Herzog, R. O,, Herausgegeben von. Teehnologie der 
Textilfasern. Band 6, Teil 2 : Technologic und Wirtsehaft 
der Seide. Bearbeitet von Hermann Ley und E. Raemisch. 
Pp. viii -1-551. 66 gold marks. Band 8, Teil 1 : Woll- 
kunde, Bildung und Eigenschaften der Wolle. Bearbeitet 
von Gustav Erolich, W^alter Spottel und Ernst Tanzer. 
Pp. ix -f 419 ■f2 Tafeln.. 54 gold marks. (Berlin : Julius 
Springer, 1929.) 

Hobbs, Edward W. Easy Furniture Building : for the 
Home Craftsman. (Amateur Mechanic and Work Hand- 
books.) Cr. 8vo. Pp. 146. (London, New York, Toronto 
and Melbourne : Cassell and Co., Ltd,, 1929.) l5. 6d!. net. 


'daggard, Walter. Brickwork and its Construction. 
Demy 8vo. Pp. 318. (London : Oxford University Press, 
1929.) 185.net. 

Lutz, E. G. Practical xArt Lettering : a Treatise on 
the Construction of the Symbols of the Alphabet- Cr. 
8vo. Pp. vi-rl93. (New York and London: Charles 
Scribner’s Sons, 1929.) 75.6d. net. 

Midgley, Eber. The Finishing of Woven Fabrics: 
Technical Factors and Principles. Med. 8vo. Pp. xvi 4* 
207 -f 16 plates. (London: Edward xArnold and Co., 1929.) 
185. net.* 

Nash, Alfred W., and Bowen, A. R. The Principles 
and Practice of Lul)rication : a Manual for Petroleum 
Technologists, Students, Engineers, Oil Salesmen, etc. 
Demy 8 VO. Pp. xi -f- 315 -i- 29 plates. (London: Chapman 
and Hail, Ltd., 1929.) 155.net.* 

Neuburger, M. G., Dargesteilt von. Rontgenographie 
der Metaile und ihrer Legierungen : ein Bericht. (Sanim- 
lung chemischer kind cliemisch-technisclier Vortrage, be- 
grtindet von F. B. xAhrens, herausgegeben von W. Herz, 
Neue Folge, Heft 1.) Roy. 8vo, Pp. viii -f 278. (Stutt- 
gart ; Ferdinand Enke, 1929.) 25 gold marks.* 

Robinson, Albert E. The Application of Cellulose 
Lacquers and Enamels. Demy 8vo. Pp. 162. (London : 
Scott, Greenwood and Son, 1929.) 7s. 6d. net. 

Safety in Mines Research Board. What every 
Mining Man should Know. No. 1 : Safety in Coal Mines; 
Some Problems of Research. Cr. 4to. 1^). 56. 6d. net. 

No. 2 : Gas and Flame. Cr. 4to. Pp. 23. 3d. net. 

(London: H.M. Stationery Office, 1929.)* 

Smith, F. R. Bookbinding. (Pitman’s Craft for xAll 
Series.) Cr. 8vo. Pp. xiv4-113. (London: Sir Isaac 
Pitman and Sons, Ltd., 1929.) 25. 6d. net, 

Tambor, Hans. Seidenbau und Seidenindustrie in 
Italien : ihre Entwdcklung seit der Grundung des Konig- 
reiches bis zur Gegenwart. Roy. 8vo. Pp. x -f 318. 
(Berlin: Julius Springer, 1929.) 10 gold marks. 

Turot-Ledoux . Pour le chaudronnier : petite et grosse 
chaudronnerie en fer, cuivre, laiton, nickel, aluminium; 
chaudronnerie d’amateur et chaudronnerie artistique. 
Gl. 8vo. Pp.vm+248. (Paris : Libr. Dunod, 1929.) 19.50 
francs. 

Vaughan, Alex. J. Modern Bookbinding : a Treatise 
covering both Letterpress and Stationery Branches of the 
Trade, with a section on Finishing and Design. Demy 8vo. 
Pp. xiv -1-218. (London and Leicester : Raithby, Lawrence 
and Co., Ltd., 1929.) 125. 6d. net. 

Warland, E. G. Modern Practical Masonry. Imp. 
8vo. Pp. 284. (London: B. T. Batsford, Ltd., 1929.) 
255. net. 

Woodhouse, Thomas. The Preparation and Weaving 
of Artificial Silk, or Rayon. Med. 8vo. Pp. 232. (London : 
Sir Isaac Pitman and Sons, Ltd., 1929.) 105. 6d. net. 

Young, Edward Drummond. The xArt of the Photo- 
grapher : a Guide to Pictorial and xArtistic Photograi>hy, 
with Details of Studio Equipment, Developing, Printing, 
etc. (The New Art Library.) Ex. Cr. 8vo. Pp. 254. 
(London : Seeley, Service and Co., Ltd., 1929.) 215. net. 


Astronomy 

Ghant, Clarence A. Die Wunder des Weltalls : eine 
leichtverstandliche Einfiihrung in das Studium der Him- 
melserscheinungen. Deutsch von W. Kruse. (Verstand- 
liche Wissenschaft, Band 9. ) 8vo. Pp. viii + 184. (Berlin ; 
Julius Springer, 1929.) 5.80 gold marks. 

Breyer, I. L. E., Edidit. Tychonis Brahe Dani opera 
omnia. Tomus 15. Med. 4to. Pp. v+54. (Haunise : 
Libraria Gyldendaliana, 1929.) * 

Haag, j. Cours complet de mathematiques elemen- 
taires. Tome 7 : Cosmographie. 8vo. Pp. 122. (Paris: 
Gauthier-Villars et Cie, 1929.) 15 francs. 

McKay, Herbert. First Steps in Science. Book 6 : 
The Sun and the Moon. Cr. 8vo. Pp- 64. (London: 
Oxford University Press, 1929.) Paper, 8d. ; limp 
cloth, l5. 

; Maepherson, Hector. Modern Cosmologies : ^a His- 
torical Sketch of Researches and Theories concerning the 
Structure of the Universe. Cr. 8vo. Pp. vii + 131-fl2 
plates, (London: Oxford University Press, 1929.) 7s. Qd. 
net.* 
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Proctor, Mary. Bomaoce of the Planets. ' Cr. 8vo. 
Pp. xii -f 272 - 1-8 plates. (New York and London : Harper 
and Bros., 1929.) 7s. 6d. net.* 

■ Meteorology: Oeophysics 

Air Ministry : Meteorological Office. Professional 
Notes, No. 52 : Bumpiness on the Cairo-Basra Air Boute. 
By J. Durward. (M.O. 2731.) Published by the Authority 
of the Meteorological Committee. Boy. 8vo. Pp. 6. 
3d, net. Professional Notes, No. 63 : The Relation between 
the Duration of Bright Sunshine registered by a Campbell- 
Stokes Sunshine Recorder and the Estimated Amount of 
Cloud. By C. E. P. Brooks. (M.O. 273m.) Published by 
the Authority of the Meteorological Committee. Boy. 
8 VO. Pp. 15, 9d. net. (London : H.M. Stationery 

Office, 1929.)* 

Defant, A. Einiuhrung in die Ceophysik. Teil 3 : 
Dynamische Ozeanographie. (Naturwissenschaftliche 
Monographien und Lehrbucher, herausgegeben von der 
Schriftleitung der N aturwissenchaftenf Band 9.) Boy, 
8vo. Pp. x-f222. (Berlin: Julius Springer, 1929.) 18 

gold marks.* 

Haaick, Hans. Die gravimetrischen Verfahren der 
angewandten Geophysik, (Sammlimg geophysikalischer 
Schrif ten, herausgegeben von Carl Mainka, Nr. 10.) Boy. 
8vo. Pp. viii -1-205. (Berlin ; Gebriider Borntraeger, 
1929.) 16.80 gold marks.* 

McKay, Herbert. First Steps in Science. Cr. 8vo. 
Book I : Bain in the Garden. Pp. 64. Paper, Sd. ; limp 
cloth. Is. Book 4 : The Air and the Wind. Pp. 64. 
Paper, 8d. ; limp cloth, (London : Oxford University 
Press, 1929.) 

Nippoidt, A., Keranen, J., und Schweidler, E. 
Einfiihrung in die Geophysik. Teil 2 : Erdmagnetismus 
und Polarlieht, Warme- tmd Temperaturverhalfcsse der 
obersten Bodenschichten Luftelektrizitat. (Naturwissen- 
schaftliche Monographien imd Lehrbucher, herausgegeben 
von der Schriftleitung der N aturwissenschaften. Band 8.) 
Boy. 8 VO. Pp. ix-}-388. (Berlin; Julius Springer, 1929.) 
33 gold marks.* 

Royal Meteorological Society. Bibliography of 
Meteorological Literature. Prepared by the Koyal Meteor- 
ological Society with the collaboration of the Meteorological 
Office. Voi. 2, No. 17 (January-June 1929.) Boy. 8vo. 
Pp. ii + 221-256. (London : Boyal Meteorological Society, 
1929.) 2a. 6d.* 

Geology : Mineralogfy 

Abderhalden, Emil, Herausgegeben von. Handbuch 
der biologischen Arbeitsmethoden. Lieferung 301. Abt. 
10 : Methoden der Geologie, Mineralogie, Palaobiologie, 
Geographie, Heft 7. Erhaltungszustand und Vorkommen 
der Fossilreste und die Methoden ihrer Erforschung. Yon 
Kurt Ehrenberg. Sup. Boy. 8vo. Pp. 751-882. (Berlffi 
und Wien : Urban und Schwarzenberg, 1929.) 7 gold 

marks.* 

Hamel, Curt Alfons. Geologischer Fuhrer durch die 
Allgaiier Alpen sudlich von Oberstdorf. Zweite Auflage 
bearbeitet von Max Bichter. 8vo. Pp. 32. (Miinchen : 
Piloty und Loehle, 1929.) 7.50 gold marks. 

Pfeff^r, Georg. Zur Kenntnis tertiarer Landschnecken. 
(Geologische und palaontologisehe Abhandlungen, heraus- 
gegeben von J. F. Pompeckj imd Fr. Freih. von Huene, 
Neue Foige, Band 17 (Der ganzen Beihe Band 21), Heft 3.) 
(Jena: Gustav Fischer, 1929.) 30 gold marks. 

Simpson, George Gaylord. American Mesozoic Mam- 
malia. (Memoirs of the Peabody Museum of Yale University, 
Voi. 3, Part 1.) Published on the Othniel Charles Marsh 
Publication Fund, Peabody Museum of Yale University. 
Boy. 4to. Pp. XV + 235 (32 plates). (New Haven, Conn, r 
Yale University Press ; London; Oxford University Press, 
1929.) 225.6d.net.* 

Qeogfrapby: Travel 

Air Survey Committee, Professional Papers of the. 
No. 6: Extensions of the “ Arundel ” Method. (A Con- 
tinuation of Professional Paper No. 3). By Capt. M. 
Ho tine. Boy. 8vo. Pp. 115 +8 plates. (London: H.M. 
Stationery Office, 1929.) 4^. net.* 


Andrews, Roy Chapman., Ends of the Earth. B,oy. 
8vo. Pp. X +355. (New York and London : G. P. Put- 
nam’s Sons, 1929.) 16.9. net. 

Baedeker, Karl. Suddeutschland : Handbiieh fiir 
Beisende. Pott 8vo. Pp. xxiv+558. (Leipzig; Kail 
Baedeker, 1929.) 12.50 gold marks. 

Baerlein, Henry. In Search of Slovakia. Cr. 8vo.. 
Pp. 256- (London and New York : Brentano’s, Ltd. 
1929.) 75. 6ri. net. 

Banse, E-wald. Buch der Lander: Landschaft und 
Seele der Erde ; Das Buch Fremdland. Boy. 8vo. Pp. 
506. (Berlin : A. Scherl, 1930.) 10 gold marks. 

Benson, E. F. Ferdinand Magellan. (The Golden 
Hind Series.) Demy 8vo. Pp. xiv+262+3 plates. 
(London: John Lane The Bodley Head, Ltd., 1929.) 
125. 6d. net. 

Bertram, Anthony. To the Mountains. Cr. 8vo. Pp. 
xi+269. (London : Alfred A. Knopf, 1929.) 85. Od. net. 

Bodenheimer, Friedrich Simon, und Theodor, 
Oskar, Herausgegeben von. Ergebnisse der Sinai- 
Expedition 1027 der hebraischen Universitat, Jerusalem. 
Med. 8vo. Pp. viii + 143 + 24 Tafeln. (Leipzig : J. C. 
Hinrichs’sche Buchhandlung, 1929.) 12 gold marks.* 
Braun, Gustav* Deutschland. Zweite umgearbeitete 
Auflage. Heft 2 : Mitteldeutschland und Schlesien. Boy, 
8vo. Pp. iii + 137-276. (Berlin; Gebriider Borntraeger, 
1929.) 12 gold marks. 

Brouwer, H. A., Edited by. Practical Hints to 
Scientific Travellers. Voi. 6. Ex. Cr. 8vo. Pp. v + 177 + 12 
plates. (The Hague: Martinus Nijhofl, 1929.) 5 guilders; 
85. 6d.* 

Carter, C. G. A Geographical Grammar, Demy 8vo, 
Pp. xv + llO. (London: Christophers, 1929.) 35.6d.net. 

Casey, Robert J. Four Faces of Siva : the Detective 
Story of a Vanished Race. Med. 8vo. Pp. 270. (London, 
Calcutta and Sydney : George G. Harrap and Co., Ltd., 
1929.) 125. 6d. net. 

Cherry- Garrard, Apsley. The Worst Journey in the 
World: Antarctic, 1910-1913. Second edition. In 2 
volumes. Med. 8vo. VoL 1. Pp. lxiv + 300. Voi. 2. 
Pp. viii + 301-585. (London: Constable and Co., Ltd., 
1929.) 3I5. 6d. net. 

Chevalier, Marcel. Les paysages Catalans : leur 
aspects, leur structure et leur evolution. (Aspects physio- 
graphiques de I’Espagne.) Boy. 8vo. Pp. vi + 172+48 
planches. (Paris: Albert Blanchard, 1929.) 30 francs.* 
Chirol, Sir Valentine. With Pen and Brush in 
Eastern Lands when I was Young. Cr. 4to. Pp. 203* 
(London: Jonathan Cape, Ltd., 1929.) 2l5.net. 

Clements , Rex . A Gipsy of the Horn : the Narrative of 
a Voyage Bound the World in a Windjammer Twenty 
Years Ago. (Travellers’ Library.) Gl. 8vo. Pp. 255. 
(London: Jonathan Cape, Ltd., 1929.) 35. 6d. net. 

Davies , James . Introduction to Economic Geography. 
(The “Bedrock” Series.) Demy 8vo. Pp. ix+224. 
(London : Sir Isaac Pitman and Sons, Ltd., 1929.) 55. 

Dickey, Herbert Spencer, in collaboration with 
Daniel, Hawthorne. The Misadventures of a Tropical 
Medico. Demy 8vo. Pp. 304. (London : John Lane, 
The Bodley Head, Ltd., 1929.) I55.net. 

Dickson, G. S. Geography in Pictures. (Nelson’s 
Geography Practice.) Cr. 8vo. Pp. 96. (Edinburgh 
and London: Thomas Nelson and Sons, Ltd., 1929.) 

l5. 6d. 

Dumas, Alexandre. On Board the Emma : Adven- 
tures with Garibaldi’s “Thousand ” in Sicily. Translated, 
with Introduction, by B. S. Garnett, Roy. 8vo. Pp. 388. 
(London : Ernest Benn, Ltd., 1929.) 2lk net. 

Elder, John Rawson. The Pioneer Explorers of New 
Zealand. Cr. 8vo. Pp. vi + 121+8 plates. (London, 
Glasgow and Bombay; Blackie and Son, Ltd., 1929.) 
35. 6d. 

Flandrau, Grace. Then I saw the Congo. Demy 8vo. 
Pp. 288. (London, Calcutta and Sydney : George G. 
Harrap and Co., Ltd., 1929.) 125. 6d.. net." 

Flores, Auguste. My Hike : Buenos Aires to New 
York. Ex. Cr. 8vo. Pp. 174. (New York and London : 

G. P. Putnam’s Sons, 1929.) 65. net. 

Gibson, Ashley. Ceylon. GL 8vo. Pp. xvii+235* 
(London and Toronto : J. M. Dent and Sons, Ltd., 1929.) 
55. net.-' . ■ ' 
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Haag, J. Cours complet de mathematiques elemen- 
taires. Tome 6: Geographie descriptive. 8vo. Pp. 77. 
(Paris: Gauthier-Villars et Cie, 1929.) 15 fraaes, 

Hansen, Jorgen. Im Banne der hellen Nachte. (Rei- 
sen und Abenteiier, Band 47. ) 8vo. Pp. 159- (Leipzig : 
P. A. Broekliaiis, 1929.) ^2.80 gold marks. 

Hassinger, jHugo. tJber Beziehungen zwischen der 
Geographie iind den Kulturwissenschaften : Antritts- 
voriesung. (Freiburger Universitatsreden, Heft 3.) Roy. 
8vo. Pp. 24. (Freibnrg i.B. : Speyer und Kaerner, 1930.) 
1.20 gold marks. 

Hayward, Arthur L. The Boys’ Book of Explorers. 
Cr. 8vo. Pp. x + 245+8 plates. (London, Toronto, Mel- 
bourne and Sydney : Cassell and Co., Ltd., 1929.) 5s, net. 

Hevesy, Andre de. The Discoverer : a New Narrative 
of the Life and Adventures of Christopher Columbus. 
Translated from the French by R. M. Coates. Demy 8vo. 
Pp. 288. (London : Thornton Butterworth, Ltd., 1929.) 
10.9. 6d. net. 

Hosie, Lady. Portrait of a Chinese Lady and Certain 
of Her Contemporaries. Roy. 8vo. Pp. xv + 404. (Lon- 
don : Hodder and Stoughton, Ltd., 1929.) 21s. net. 

Houilevigue, L. La vie du globe et la science moderne. 
Cr. 8vo. Pp. xi+244. (Paris: Armand Colin, 1929.) 
14 francs.* 

Hudson, W. H. The Purple Land : being the Narra- 
tive of one Richard Lamb’s Adventures in the Banda 
Oriental, in South America, as told by Himself. Demy 
8vo. Pp. 368 4-13 plates. (London : Gerald Duckworth 
and Co., Ltd., 1929.) 15^. net.* 

Johann, A. E. 40,000 Kilometer ! Eine Jagd auf 
Menschen und Dinge rund um Asien. Roy. 8vo. Pp. 281 
4-24Tafeln. (Berlin: VerlagITllstein, 1929.) 5 gold marks. 

Landenberger, Emil, Brasilien und Ich : Reisenund 
Abenteuer in Brasilien und Paraguay. 8vo. Pjd. 166. 
(Stuttgart-Cannstatt : Verlag Landenberger, 1929.) 3.90 
gold marks. 

McKinley, Gapt. Ashley G. Applied Aerial Photo- 
graphy. With a Chapter on Oblique Aerial Surveys 
(Canada), by A. M. Narraway. Med. 8vo. Pp. xiv + 341. 
(New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1929.) 25s. net.* 

Maugham, R. G. F. Africa as I have Known it: 
Nyasaland, East Africa, Liberia, Senegal. Demy 8vo. 
Pp. xii4-372. (London: Jolin Murray, 1929.) 215, net. 

Mayo, Earl of, Adshead, S. D,, and Abercrombie, 
Patrick ; with the assistance of Thompson, W. Harding. 
The Thames Valley from Cricklade to Staines : a Survey 
of its Existing State and some Siiggestions for its Future 
Preservation. (Prepared for the Thames Valley Branch 
of the Coimcil for the Preservation of Rural England.) 
Roy. 4to. Pp. xvi + 106 4- 34 plates + 6 maps. (London : 
University of London Press, Ltd., 1929.) Cloth boards, 
215. net ; limp cloth, 155. net.* 

Midgley, Cyril. Individual Exercises in School Geo- 
graphy. Demy 4to. Book 4: Africa. (Exeter: A. 
Wheaton and Co., Ltd., 1929.) lOd. 

Mills, Lady Dorothy. The Golden Land: a Record 
of Travel in West Africa. Demy 8vo. Pp. 212. (London : 
Gerald Duckworth and Co., Ltd., 1929.) 155. net. 

Mitton , G . E . Buckinghamshire and Berkshire. Ex. 
Cr. 8vo. Pp. 2324-32 plates. (London : A. and C. Black, 
Ltd., 1929. ) 75. 6d. net. 

Nerval, Gerald de. The Women of Cairo : Scenes of 
Life in the Orient. In 2 volumes. Demy 8vo. Vol. 1. 
Pp. xiii 4- 283. Vol. 2. Pp. viii 4-402. (London : George 
Routledge and Sons, Ltd., 1929.) 255.net. 

Newman, E. W. Seeing Germany. Roy. 8vo. Pp. xvii 
4- 406. (London : Funk and Wagnalls Co., 1929. ) 2 15. net. 

Powell, E. Alexander. The Last Home of Mystery : 
Adventures in Nepal, together with accounts of Ceylon, 
British India, the Native States, the Persian Gulf, the 
Overland Desert Mail and the Baghdad Railway. Roy. 
8vo. Pp. XV +332. (London: John Long, Ltd., 1929.) 
185. net. 

Rider, S. W., and Trueman, A. E. South Wales : a 
Physical and Economic Geography. Cr. 8vo. Pp. viii 
+ 190. (London: Methuen and Co., Ltd., 1929.) 45.*^ 
Roosevelt, Theodore, and Roosevelt, Kermit. 
Trailing the Giant Panda. Demy 8vo. Pp. xi+278+33 
plates. (New York and London : Charles Scribner’s Sons, 
1929.) 165.net,* 


Royal Geographical Society. Reproductions of Early 
Manuscript Maps. 1 : The Portolan Chart of Angellino 
ed Dalorto, mgccxxv, in the Collection of Priiiee 
Corsini at Florence. With a Note on the Surviving Charts 
and Atlases of the Fourteenth Century, by Arthur R. 
Hinks. Memoir, Sup. Roy. 4to. Pp. 12.“ Chart in 4 
Sheets, 24 in. x 16|- in. (London : Royal Geographical 
Society, 1929.) 425. net.* 

^ Rydh, Hanna. The Land of the Sun-God : Descrip- 
tion of Ancient and Modern Egypt. Translated from the 
Swedish by A. Barwell. Roy. 8vo. Pp. 202 (London: 
George Allen and Unwin, Ltd., 1929.) 125. 6d. net. 

Schmidt, Carl Walter. Das schdne Deutschland : 
Landschaft, Kunst und Kultur. Zweite verbesserte 
Auflage, Roy. 8vo. Pp. 336 + 8 Tafeln. (Berlin : Verlag 
Voegels, 1929.) 3.85 gold marks. 

Sharp, Henry A. An Historical Catalogue of Surrey 
! Maps. Pott 4to. Pp. 56. (Croydon : The Central 
Library, 1929.) 35. 6d. net.* 

Stamp, L. Dudley. Asia : an Economic and Regional 
Geography. Demy 8vo. Pp. xx + 616. (London : 
Methuen and Co., Ltd., 1929.) 27s. 6d. net.* 

Starr, Jane. Eve in Egypt. Demy 8vo. Pp. viii + 262. 
(London : Geoffrey Bles, 1929.) IO 5 , 6(i. net. 

S tembridge , Jasper H . The W or Id- wide Geographies. 
Book 1 : Seeing the World. Pott 4to. Pp. 128. (London: 
Oxford University Press, 1929.) 25. ; limp, I 5 . 9d. 

Stevens, Henry N. The First Delineation of the New 
World and the First Use of the name America on a Printed 
Map : an Analytical Comparison of Three Maps for each 
of which Priority of Representation has been claimed (two 
with name America and one without), with an argument 
tending to demonstrate that the earliest in each case is 
the one discovered in 1893 and now preserved in the John 
Carter Brown Library. Roy. 4to. Pp. xvi + 127. (Lon- 
don : Henry Stevens, Son and Stiles, Ltd., 1929.) 635. net. 

Taub , Herbert . Illustrierter Fiihrer dureh J ugoslavien 
(Konigreich der Serben, Kroaten und Slowenen). Zweite 
verbesserte und erweiterte Auflage. Pott 8vo. Pp. 355 + xlv. 
(Zurich: Volkswirtschaftlich Verlag, 1929.) 5 gold marks. 

Vahl, M., Amdrup, Vice-Admiral G. G., Bobe, L., 
Jensen, Ad. S., Editors. Greenland. (Published by the 
Commission for the Direction of the Geological and Geo- 
graphical Investigations in Greenland.) Vol. 3 ; The 
Colonization of Greenland and its History xmtil 1929. 
Imp. 8vo. Pp. v+468. (Copenhagen: C. A, Reitzei 
London : Oxford University Press, 1929.) 355. net.* 

Villinger, Bernhard. Die Arktis ruft ! mit Hunde- 
sehlitten und Kamera durch Spitzbergen und Gronland. 
(Fremdland-Fremdvolk : Eigenartige Landschaften, Lander 
und Volker der Erde, herausgegeben von Josef Schmid.) 
Roy. 8vo. Pp. xi + 141 + 16 Tafeln. (Freiburg im Breis- 
gau : Herder und Co., G.m.b.H., 1929.) 4.50 gold marks.* 

Walters, J. Cuming. The Charm of Lancashire. 
Cr. 4to. Pp. 170 + 24 plates. (London; A. and C. Black, 
Ltd., 1929.) 75. 6d. net. 

Wills, L. J. The Physiographical Evolution of Britain. 
Demy 8vo. Pp. viii +376. (London: Edward Arnold 
and Co., 1929.) 2l5.net.* 

General Biolog^y : Natural History : 
Botany : Zoology 

Abderhalden, Emil, Herausgegeben von. Handbuck 
der biologischen Arbeitsmethoden. Liefer ung 309. Abt. 

9 : Methoden zur Erforschung der Leistungen des tierisohen 
Organismus, Teil 2, Halfte 2, Heft 3. Methoden der Siiss- 
wasserbiologie. Anleitung zur Untersuchung des Limnon- 
eustons, von W. M. Rylov ; Haltung und Aufzucht von 
Susswasserbryozoen, von Heinz Graupner ; Die Zucht des- 
Phytoplanktons, Die Zucht von Cladoceren, eines Ostra- 
codens, von Copepoden und planktischen Rotatorien, von 
Einar Naiunann ; Die Zucht des Aufwuchses unter An- 
wendung der Methode des Aufwuchstragers, von Einar' 
Naumann ; Methoden der teichwirtschaftlichen Versuehs- 
anstellung, von Reinhard Demoll und Emil Walter ; Die 
Messung des Eindr ingens von Licht in Wasser mit photo - 
elektrischen Zellen, von V. E. Shelford ; Methoden zur 
Untersuchung von Flusslebensgemeinschaften, von V. E. 
Shelford und Samuel Eddy. Bup. Roy. 8vo. Pp. 1385- 
1649. (Berlin und Wien : Urban und Schwarzenberg,. 
1929.) 9 gold marks.* 
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Abderlialden, Einll, Heraasgegeben von, Handbuch 
•tier biologisclien Arbeitsmethoden. Lieferung 307. 'Abt. 
0 : Ble'tl'ioden der 35rforschimg der Leistungen des tier- 
iselien Organismiis, Teil 6, Hejft 1. "Methoden der Meeres- 
fischereibiologie. Die Methodik fischereibiologischer Unter- 
.siichnngen an Meeresfischen. A'^on iVdolf Biiclanann. Sup. 
Boy. 8vo. Pp. 194. (Berlin und Wien : Urban und 
Schwarzenbfirg, 1929.) -.ll gold marks,* 

Artbur, Joseph C., in collaboration with Kern, F. D., 
Orton, C, R,, Fromme, F. D,, Jackson, H. S., Mains, 
E. B., Bisby, G. R. The Plant Busts (Uredinales). 
Med. 8vo. Pp. v+446. (New York : John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 1929.) 
32^‘, 6d. net.* 

Bisby, G. R., Bnller, A. H. Reginald, and Dearnes, 
John. The Fungi of Manitoba. Cr. 8vo. Pp. X4-194. 
(London, New Y'ork and Toronto : Longmans, Green and 
Co., Ltd., 1929.) Is. My 

Blair, W. Reid. In the Zoo: Representing Twenty- 
seven Years of Observation and Study of the Animals in 
the New York Zoological Park. Pott 4to. Pp. xii + 195. 
{New York and London : Charles Scribner’s Sons, 1929.) 
10a. M. net. 

Bodeuheimer, F. S. Materialien zur Geschichte der 
Entomologie bis Linne. Band 2. Imp. 8vo. Pp. vi 
+ 486+4 Tafeln. (Berlin: W. Junk, 1929.) 2 vols. ; 

100 «.* 

Bose, Sir Jagadis Gliunder. Growth and Troj)ic 
Movements of Plants. Demy 8vo. Pp. xxix +447. (Lon- 
don, New York and Toronto : Longmans, Green and Co., 
Ltd., 1929.) 2D*, net.* 

British Museum (Natural History) . Diptera of Pata- 
gonia and South Chile, based mainly on Material in the 
British Museum (Natural History). Part 6, Fascicule 1 : 
Sciadocerida3 and Phoridse. Demy 8vo. Pp. 42. (London : 
British Museum (Natmal History), 1929.) 2s. 6d.* 

Brohmer, Paul; Ehrmann, Paul,und Ulmer, Georg, 
Herausgegeben von. Die Tierwelt Mitteleuropas : ein 
Handbuch zu ihrer Bestimmung als Grundlage fur faunist.- 
■zoogeograph. Arbeiten. Band 3 : Spinnentiere. Roy. 8vo. 
Pp. ix +397. (Leipzig : Quelle und Meyer, 1929.) 32.80 
gold marks. 

Chandler, Asa C. Hookworm Disease ; its Distribu- 
tion, Biology, Epidemiology, Pathology, Diagnosis, Treat- 
ment and Control. Med. 8vo. Pp. xii +494. (London : 
Macmillan and Co., Ltd., 1929.) 2D. net. 

Chun, Carl, Herausgegeben von. Wissenschaftliche 
Ergebnisse der Deutsohen Tiefsee-Expedition auf dem 
Dampfer Valdivia 1898-1899. Nach seinem Tode fort- 
gesetzt von A. Brauer, E. Vanhoffen und C. Apstein. 
Band 22, Heft 5 : Copepoda 5 : Sapphirina J. V. Thomp- 
son 1829 der Deutschen Tiefsee-Expedition ; Systematik 
und Verbreitund der Gattung. Von Karl Lehnhofer. 
(Jena: Gustav Fischer, 1929.) 8 gold marks. 

Dahl, Friedrich, Herausgegeben von. Die Tierwelt 
Deutsehlands und der angrenzenden Meeresteile nach ihren 
Merkmalen und nach ihrer Lebensweise. Teil 17 : Kamp- 
tozoa, von Carl J. Cori ; Moostierehen oder Bryozoa, von 
F. Borg ; Manteltiere oder Tunieata, von A, Biickmann ; 
Seescheiden oder Ascidia, von W. Michaelsen. (Jena : 
Gustav Fischer, 1929.) 12 gold marks. j 

Doflein, Franz. Lehrbuch der Protozoenkunde : eine 
Darstellung der Naturgeschichte der Protozoen mit be- 
sonderer Beriicksichtigung der parasitischen und patho- 
genen Formen. Neubearbeitet von Eduard Reichenow. 
Firnfte Autiage. Teil 2 : Spezielle Naturgeschichte der 
Protozoen. Zweite Halfte : Sporozoa, Ciliata und Suc- 
toria. (Jena: Gustav Fischer, 1929.) 21 gold marks. 

Draper, George. Disease and the Man. (The Anglo- 
French Library of Medical and Biological Science.) Ex. 
Or. 8vo. Pp. xix+ 270 + 19 plates. (London : Began 
Paul and Co., Ltd., 1929.) 12s. 6d. net.* 

Diirken, Bernhard. Grundriss der Entwicklungs- 
mechanik. Roy, 8vo. Pp. vii+208. (Berlin: Gebriider 
Borritraeger, 1929.) 12.50 gold marks,* 

Fischer, Ed., und Gaumann, Ernst, Biologie der 
pflanzenbewohnenden parasitischen Pilze. Sup. Roy. 8vo. 
Pp. xii+428. (Jena ; Gustav Fischer, 1929.) 23 gold 
marks.* ® 

Gorse, Golden. Moorland Mousie. Cr. 4t6. Pp. 
vii + 106 + 16 plates. (London : Country Life^ Ltd . ; New 
York: Charles Scribner’s Sons, 1929.) lOa. 6d. net. 


■ Gosney, E. S., and Popenoe, Paul. Sterilization for 
Human Betterment: a Summary of Results of 6000 
Operations in California, 1909-1929. (A Publication of 
the Human Betterment Foundation.) Cr. 8vo. Pp. 
xviii + 202. (New York: The Macmillan Co., 1929.) 
8s. 6d. net.* 

Hall, F. G. Laboratory Manual for General Zoology, 
(Zoology 1.) Demy 4to. Pp. 75. (Durham, N.C. : Diike 
Univershy Press ; ‘London : Cambridge University Press, 
1929.) 6s.9d.net.* 

Hammerling, J. Dauermodifikationen. (Handbuch 
der Vererbungswissenschaft, herausgegeben von E. Baur 
und M. Hartmaim, Lieferung 11, Band 1.) Sup. Roy. 
8vo. Pp. ii + 69. (Berlin: Gebriider Borntraeger, 1929.) 
12 gold marks.* 

Hoeppener, Edgar, und Renner, Otto. Genetische 
und zytologische Oenotherenstudien. 2 : Zur Kenntnis 
von de. rubrinervis, deserens, Lamarckiana-gigas, biennis- 
gigas, franciscana, Hookeri, suaveolens, lutescens. (Botani- 
sche Abhandlungen, herausgegeben von K. Goebel, Heft 
15.) (Jena: Gustav Fischer, 1929.) 8 gold marks. 

Jauch, Friedrich. Pflanzenleben und Unterricht : 
Unterriehtspraktische Anregungen fiir Lehrer an Volks- 
schulen. (Sammlung sachunterrichtl. Arbeitsstoffe fiir 
Lehrer und Schuler. ) 8vo. Pp. 246. (Karlsruhe : Verlag 
Boltze, 1929.) 9 gold marks. 

Karsten, G., und Schenck, H., Begriindet von. 
Vegetationsbilder. Herausgegeben von G. Karsten. Reihe 
20, Heft 3-4 : Vegetationsbilder aus Balkarien. Von I. 
Stschukin. 8 gold marks. Reihe 20, Heft 5-6 : Vege- 
tationsbilder Nordamerikas. Von J. C. Th. Uphof. 8 gold 
marks. Reihe 20, Heft 7 : Hochland und Hochgebirge 
von Yiinnan und Siidwest-Setschwan. Von Fleinrich 
Handel-Mazzetti. 4 gold marks. (Jena : Gustav Fischer, 
1929.) 

Kinghorn, J. R. Snakes of Australia. Pott 8vo. 
Pp. iii + 198. (Sydney, N.S.W. ; Angus and Robertson, 
Ltd., 1929.) 10s.* 

Kolle, W., und Wassermann, A. von, Begriindet von. 
Handbuch der pathogenen Mikroorganismen. Dritte, 
erweiterte Auflage. Mit Einschluss der Immuiiitatslehre 
und Epidemiologie sowie der mikrobiologischen Diagnostik 
und Technik. Von Fachgelehrten neu bearbeitet und 
herausgegeben von W. Kolle, R. Kraus und P. Uhlenhuth. 
Band 2. ZweiTeile. Roy. 8vo. Pp. xvi + 1304. 103 gold 
marks. Band 9. Roy. 8vo. Pp. viii + 1066+22 Tafeln. 
98 gold marks. ( Jena : Gustav Fischer ; Berlin und Wien : 
Urban und Schwarzenberg. ) 

Kiister, Ernst. Pathologie der Pfianzenzelle. Teil 1 : 
Pathologie des Protoplasmas. (Protoplasmas - Mono - 
graphien, Band 3.) Demy 8vo. Pp. viii+20(). (Berlin : 
Gebriider Borntraeger, 1929.) 15 gold marks.* 

Labbe, Alphonse. Le confiit transformiste. (Nouvelle 
Collection scientifique.) Cr. 8vo. Pp. xi + 201. (Paris; 
Felix Alcan, 1929.) 15 francs.* 

Leach, J. A. Australian Nature Studies : a Book of 
Reference for those interested in Nature Study. Second 
edition, revised and reset. Demy 8vo. Pp. vii +525. 
(Melbourne and London : Macmillan and Co., Ltd., 1929.) 
12s. 6d.* 

Lengerken, Hanns von. Die Salzkafer der Nord- 
' und Ostseekiiste : mit Beriicksichtigung der angrenzenden 
Meere sowie des Mittelmeeres, des Schwarzen und des 
Kaspisehen Meeres ; eine okologisch - biologisch - geo- 
graphische Studie. Roy. 8vo. Pp. iv + 162. (Leipzig : 
Akademische Veriagsgesellschaft m.b.H., 1929.) 8.75 gold 
marks.* 

Lucas, Capt. Jocelyn, The New Book of the Sealy- 
ham. W'ith a Chapter on Trimming and Preparation for 
Show, by Miss F. Chenuz. Cr. 8vo. Pp. v + 88 + 11 plates. 
(London: Simpkin Marshall, Ltd., 1929.) Paper, 2s. 6d. 
net; cloth, 3s. 6d. net.* 

Moller, Alfred. Der Waldbau : Vorlesungen fur 
Hochschul-Studenten. Band 1: Naturwissenschaftliche 
Grundlagen des Waldbaues. Nach dem Tode Alfred 
Mdllers bearbeitet und herausgegeben von Helene Moller 
und Erhard Plausendorif. Med. 8vo. Pp. xiv+560+21 
Tafeln. (Berlin: Julius Springer, 1929.) 42 gold marks.* 
Morris, Frank, and Eames, Edward A. Our Wild 
Orchids : Trails and Portraits. Large 8vo. Pp. 450 + 
130 plates. (New York and London: Charles Scribner’s 
Sons, 1930.) 7.50 dollars. 
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Heedliam, Joseph. The Sceptical Biologist (Ten 
Essays). Cr. 8vo. Pp. v + 288. (London: Chatto and 
Windiis. 1929 .) Is, 6d. net.* 

Nowak, Juljan. Documenta microbiologica : Mikro- 
photographischer Atlas der Bakterien, der Pilze und der 
Protozoen. Teil 2 : Pilze nnd Protozoen. (Jena : Gustav 
Fischer, 1929.) 76 gold marks. 

Fax, Ferdinand, und Arndt, Walther, Herausgegeben 
von. Die Bohstoffe des Tierreichs. Lieferung 2. Sup. 
Boy. 8vo. Pp. 161-400. (Berlin: Gebriider Borntraeger, 
1929.) 18 gold marks.* 

Pearson, the late H. H. W. Gnetales. (Cambridge 
Botanical Handbooks.) Imp. Svo. Pp. vii + 194+4 
plates. (Cambridge : At the University Press, 1929.) 
18^. net.* 

Pesta, Otta. Der Hochgebirgsee der Alpen (Versuch 
einer limnologischen Charakteristik). (Die Binnenge- 
wiisser : Einzeldarstellungen aus der Limnologie und ihren 
Nachbargebieten, herausgegeben von August Thienemann, 
Band 8.) Sup. Roy. Svo. Pp. xi + 156 + 8 Tafeln. (Stutt- 
gart : E. Schweizerbart’sche Verlagsbuehhandlung (Erwin 
Nagele) G.m.b.H., 1929.) 17.50 gold marks.* 

Philips’ Nature Study Readers. Originally edited 
by John C. Medd ; revised and expanded by L. G. Munck- 
ton. Book 1. Cr. Svo. Pp. viii-i-176. Is. lOd. Book 2. 
Pp. iv -f- 204. 2,!?. (London : George Philip and Son, Ltd. ; 
Liverpool : Philip, Son and Nephew, Ltd., 1929.) 

Pycraft, W. P. More Gleanings from Nature’s Fields. 
Cr. 8vo. Pp. xiv + 203 +40 plates. (London: Methuen 
and Co., Ltd., 1929.) 7s. 6d. net.* 

Robbins, William J., and Rickett, Harold W. 
Botany : a Textbook for College and University Students. 
Med. Svo. Pp. xxiii+535. (London: Macmillan and 
Co., Ltd., 1929.) 16a. net.* 

Robbins, William J., and Rickett, Harold W. 
Laboratory Instructions for General Botany. Med. Svo. 
Pp. iii + lOl. (London: Macmillan and Co., Ltd., 1929.) 
7s. 6d. net,* 

Rose, Maurice. La question des tropismes. (Les 
j)roblemes biologiques, 13.) Roy. Svo. Pp. vii+469. 
(Paris : Les Presses universitaires de France, 1929.) 
75 francs.* 

Schmidt, Johs. The Danish Dawcz-Expeditions 1920— 
1922 in the North Atlantic and the Gulf of Panama. 
Oceanographical Reports edited by the Dawa-Committee. 
No. 1 : Introduction to the Oceanographical Reports, 
including List of the Stations and Hydrographical Ob- 
servations. Published at the cost of the Rask-0rsted 
Fund. Sup. Roy. 4to. Pp. 87 + 6 plates. (Copenhagen : 
Gyldendalske Boghandel ; London : Wheldon and Wesley, 
Ltd., 1929.) 15s.* 

Schmitt, Cornel. Anleitung zur Haltung und Beo- i 
bachtung wirbelloser Tiere. (Schmitt : Wege zur Natur- 
liebe, Band 7.) Dritte Auflage. 8vo. Pp. 162. (Freising: 
Verlag Datterer, 1929.) 3 gold marks. 

Schmucker, Samuel Christian. Heredity and 
Parenthood. Demy Svo. Pp. x + 322. (New York : The 
Macmillan Co., 1929.) 10s.6d.net. 

Schroder, Christoph, Herausgegeben von. Handbuch 
der Entomologie. Drei Bande. Roy. Svo. Band 2. 
Pp. xi + 1410. (Berlin : W. Junk, 1929. ) 76 gold marks. 

Scott, George Ryley. Sex and its Mysteries. Cr. Svo. 
Pp, iii + 198. (London : John Bale, Sons and Danielsson, 
Ltd., 1929.) 10^. 6d. net.* 

Small, James. Hydrogen-ion Concentration in Plant 
Cells and Tissues. (Protoplasma-Monographien, Band 2.) 
Roy. 8 VO. Pp. xii+421. (Berlin: Gebriider Borntraeger, 
1929.) 30 gold marks. 

Stapf, O., Edited by. Curtis’s Botanical Magazine. 
(Published for the Royal Horticultural Society, London.) 
Vol. 153 (1927), Part 2. Roy. Svo. Pp. 38+plates 9173- 
9183. (London: Bernard Quaritch, Ltd., 1929.) 175.6d.net.* 
Temple, Augusta A. Flowers and Trees of Palestine. 
Fcap. Svo. Pp. xii + 148 + 30 plates. (London: S.P.C.K,, 
1929.) 65.net. 

Thiele, Johannes. Handbuch der systematischen 
Weichtierkunde. Erster Teil. (Jena; Gustav Fischer, 
1929.) 24 gold marks. 

Toldt, jun., Karl. Die BiseLmmtte (F<iber zibeiMcus 
L.) rnit besonderer Berucksichtigung ihres Auftretens in 
Osterreich. Roy. Svo. Pp. 98. (Leipzig : Verlag Heber, 
1929.) 4 gold marks. 


Turner, E, L-. Stray Leaves from Nature’s Notebook. 
Cr, 4to. Pp. vi + 84 + 46 plates. (London: Counlrt/ 

Life, Ltd., 1929.) 105. 6d. net.* 

Voigt, Max. Das Mikroskop im Diensro des bio- 
logischen Unterrichts : ein Handbuch. (Voic:i : Praxis 
der Naturkunde, Teil C. ) Dritte vollig iimg(.“ar];eiteie und 
©rweiterte Auflage. Roy. Svo. Pp. viii e 528. (Leipzig : 
Dieterich’sehe Verlagsbuchhandlimg, 1929.) 14 gold 

marks. 

Wehmer, G. Die Pflanzenstoffe : Botanisch-systema- 
tish bearbeitet, Bestandteile und Zusammensetzung der 
einzelnen Pflanzen und deren Produkte, Phanerogamen. 
Zweite, neubearbeitete und verrnehrte Auflage. Band 1. 
Roy. Svo. Pp. xvi+640. (Jena: Gustav Fischer, 1929.) 
45 gold marks. 

Wells, H . G . , and Davies , A . M . Textbook of Zoology. 
Revised and rewritten by J. T. Curmiiigham and W. H. 
Leigh-Sharpe. Seventh edition. Cr. Svo. Pp, viii + 
509. (London: University Tutorial Press, Ltd., 1929.) 
85. 6d.* 

Whitehead, George. The Mending of Mankind : the 
Factors of Racial Health. (An Outline of Eugenics, 
Book 1.) Cr. Svo. Pp. 114. (London: Lutterworth’s, 
Ltd., 1929.) 25. 6d. net. 

Whitehead, George. The Truth about Heredity, 
Parenthood and Environment. (An Outline of Eugenics, 
Book 2.) Cr. Svo. Pp. 122. (London: Lutterworth’s, 
Ltd., 1929.) 25. 6d. net. 

Witschli, Emil. Bestimraung und Vererbung des 
Geschlechts bei Tieren. (Handbuch der Vererbungswissen- 
schaft, herausgegeben von E. Baur und M. Hartmann, 
Lieferung 10, Band 2.) Sup. Roy. Svo. Pp. ii + 115. 
(Berlin : Gebriider Borntraeger, 1929.) 20 gold marks,* 
Wolff, Max, und Krausse, Anton. Die wirbellosen 
Tiere : eine systematisehe Hbersicht. (Jena : Gustav 
Fischer, 1929.) 20 gold marks. 

Wright, F. J. The New Nature Study. Cr. Svo. Pp. 
287+4 plates. (London: Thornton Lutterworth, Ltd., 
1929.) 55. net.* 

Zimmermaiin, Walter. Die Phyiogenie der Pflanzen : 
ein Uberblick liber Tatsachen und Probleme. ( J ena : 
Gustav Fischer, 1929.) 25 gold marks. 


Horticulture : Agriculture : Forestry 

Beaverbrook, Lord. The Farmers’ Crusade : how 
Empire Free Trade will help British Agriculture. Med. Svo. 
Pp. 12. (London: The Daily Express, 1929.) 2d.* 

Cornish, Newel Howland. Co-operative Marketing 
of Agricultural Products. Demy Svo. Pp. xxii+479. 
(New York and London: D. Appleton and Co., 1929.) 
125. 5d. net. 

Buddy, Edward A, Agriculture in the Chicago Region. 
(Social Science Studies, No. 20.) Demy 4to. Pp. x + 158. 
(Chicago, 111.: University of Chicago Press; London: 
Cambridge Lmiversity Press, 1929.) 185. net. 

Getman, Arthur K. Future Farmers in Action. 
(Wiley Farm Series.) Svo. (New York: John Wiley 
and Sons, Inc. ; London : Chapman and Hall, Ltd., 1929.) 
75. 6d. net. 

Kappen, H. Die Bodenaziditat naeh agrikultur- 
chemischen Gesichtspunkten dargestellt. Svo. Pp. vii + 
363. (Berlin : Julius Springer, 1929.) 36 gold marks. 

Kaupp, B. F, Poultry Diseases : including Diseases of 
other Domesticated Birds ; with a Chapter on the Anatomy 
and Physiology of the Fowl. Fifth edition, revised and 
enlarged. Cr. Svo. Pp. 436. (London : Bailliere, Tindall 
and Cox, 1929.) 165. net. 

Magrou, J. La vie du sol : premiere initiation agricole. 
Svo. Pp. 128. (Paris: ^Iditions Spes, 1929.) 5 francs. 
Mangold, Ernst, Herausgegeben von. Handbuch der 
Ernahrung und des Stoffwechsels der landwirtschaftlichen 
Nutztiere als Grundlagen der Futterungslehre. Band 1 : 
Nahrstoffe und Futtermittel. Roy. Svo. Pp. xiv + 575. 
(Berlin : Julius Springer, 1929.) 46.80 gold marks. 

Petersen, Hans. Der Zuchtaufbau der Hengststamme 
des Schleswiger Pferdes. Roy. Svo. Pp. vi + 131 + 14. 
(Hannover: Verlag Schaper, 1929.) 16.50 gold marks. 

Porter, John. The Crop-Grower’s Companion. Ex. 
Cr. Svo. Pp. xxi + 447. (London and Edinburgh : Gurney 
and Jackson, 1929.) 85. 6d. net. 
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Seabrook, W. P. How to Make £50 an Acre. Cr. 8vo. 
Pp. 124. (London : The Efficiency Magazine^ 1929.) 
5s. net. 

Thomas, H. H,, Edited by. Popular Gardening 
Annual ; an Illustrated Budget for Amateur Gardeners. 
Demy 8 VO. Pp. 138. (London : The Amalgamated Press, 
Ltd., 1929.). 2s.5d.net. ' 

Thompson, H. G. Sweet Potato Production and 
Handling. €r. Svo. {Hew York: Orange Judd Publishing 
Co,, Inc, ; London: Kegan Paul and Co., Ltd., 1929.) 
7**. 6d. net. 

Toovey, T. W. Successful Poultry Farming : embody- 
ing the Achievement of Thirty Years’ Working and 
Management of the King’s Langley Poultry Farm. Fifth 
edition, entirely rewritten, of Commercial Poultry Farming. 
(Lockwood’s Manuals.) Cr. Svo. Pp. viii-fll4. (Lon- 
don: Crosby Lockwood and Son, 1929.) 6s. net. 

Wriedt, Christian. Biologische Essays iiber Pferde- 
zucht und Pferderassen. Roy. Svo. Pp. 172. (Berlin : 
Paul Parey, 1929.) 10 gold marks. 

Wrii^ht, Walter P. Garden Trees and Shrubs. Roy. 
Svo. Pp. 355. (London : George Allen and Unwin, Ltd., 
1929.) 155.net. 

Antliropolog^y : Archieolo^y 

Applecote, Frank G. Indian Stories from the Pueblos. 
Svo. Pp. 178. (Philadelphia and London : J. B. Lippin- 
eott Co., 1929.) 155, net. 

Bibhy, Walter. Introduction to Contemporary Civiliza- 
tion : an Orientation Course for College Students. Demy 
Svo. Pp. XV 272 + xix. (New^ York and London : Alfred 
A. Knopf, 1929.) 2.75 dollars. 

Budge, Sir E. A. Wallis. The Rosetta Stone in the 
British Museum : the Greek, Demotic and Hieroglyphic 
Texts of the Decree inscribed on the Rosetta Stone con- 
ferring additional honours on Ptolemy V. Epiphanes (203- 
ISI B.C.). With English Translations and a Short History 
of the Decipherment of the Egyptian Hieroglyphs, and an 
Appendix containing Translations of the Stelae of San 
(Tanis) and Tall Al-Maskhutah. Demy Svo. Pp. 325. 
(London : Religious Tract Society, 1929') 125. 6d. net. 

Ghiera, Edward. Sumerian Lexical Texts from the 
Temple School of Nippur. (The University of Chicago 
Oriental Institute Pubiicatioiis, Vol, 11 : Cuneiform Series, 
Vol. 1.) 4to. Pp. xii +20 +126 plates, (Chicago, 111.: 
University of Chicago Press ; London : Cambridge Uni- 
versity Press, 1929.) 225. 6d. net. 

Gimnmgtoii, M. E. (Mrs. B. H. Cunnington). Wood- 
henge : a Description of the Site as revealed by Excava- 
tions carried out there by Mr. and Mrs. B. H. Cunning- 
ton, 1926-7-8 ; also of Four Circles and an Earthwork 
Enclosure South of Woodhenge. Roy. 4to. Pp. 187. 
(Devizes : G. Simpson and Co., 1929.) 25s. net. 

Grey, Sir George . Polynesian Mythology, and Ancient 
Traditional History of the Hew Zealanders, as furnished 
by their Priests and Chiefs- Hew edition. Cr. Svo. 
Pp. 248. (Melbourne, Auckland and London : Whit- 
combe and Tombs, Ltd., 1929.) 3s. 6d. net. 

Hauser, Otto. Urwelt. Roy. Svo. Pp. 190. (Berlin : 
Buchergilde Gutenberg, 1929.) 

Mawer, A. Problems of Place-Hame Study : being a 
Coui'se of Three Lectures delivered at King’s College under 
the auspices of the University of London. Cr. Svo. Pp. 
xii + 140. (Cambridge: At the University Press, 1929.) 
6s. net. 

Murray, Grace A. (Mrs. Keith Murray). Ancient 
Rites and Ceiemonies. Cr. Svo. Pp. 256. (London : 
Alston Rivers, Ltd., 1929.) 105.6d. net. 

Nicklin, T. Studies in Egyptian Chronology. Part 
1 : A Revised Text on Manetho’s Dynasties. Demy 
Svo. Pp. 74. (Blackburn : G. Toulmin and Sons, Ltd., 
1929.) 

Notes and Queries on Anthropology. Fifth edition. 
Edited for the British Association for the Advancement of 
Science by a Committee of Section H. Sup. Roy. 16mo. 
Pp. xvi +404. (London: Royal Anthropological In- 
stitute, 1929.) 65.* 

Nyessen, D. J. H. The Races of Java. Roy. 8vo. 
Pp. 129. (London : Luzac and Co., 1929. ) IO 5 . 6d. net. 

Posselt, F. Fables of the Veld. Cr. 8vo. Pp. xi + 132. 
(London : Oxford University Press, 1929.) 65 . net.* 


Rostovtzeff, M. The Animal Style in South Russia 
and China : being the material of a Course of Lectures 
delivered in August, 1925, at Princeton University under 
the auspices of the Harvard-Princeton Fine Arts Club. 
4to. Pf). xvi + 112 + 33 plates. , (Princeton, N.J. : Prince-, 
ton University Press ; London : Oxford University Press, 
1929.) 525. 6d.net. 

Sailer, K. Die Keuperfranken : eine anthropologisehe 
Untersuchung aus Mittelfranken. (Deutsche Rassen- 
kunde : Forsehungen iiber Rassen und Stamine, Volks- 
turn und Familien im deutschen Volk, herausgegeben 
von Eugen Fischer, Band 2.) (Jena: Gustav Fischer, 
1929.) 9 gold marks. 

Thompson, James Westfall; Lawley, George; 
Schevill, Ferdinand, and Sarton, George. The 
Civilization of the Renaissance, (Mary Tuttle Bourdon 
Lecture, Mount Holyoke College, 1928—1929.) Cr. 8vo. 
Pp. X + 138 + 6 plates. (Chicago, 111. : University of 
Chicago Press ; London : Cambridge University Press, 
1929.) 95.net. 

Vaufrey, Raymond. Les elephants nains des lies 
mediterraneennes et la question des isthmes pleistocenes. 
(Archives de I’lnstitut de Paleontologie humaine, Memoire 
6.) Demy 4to. Pp. ii + 220 + 9 planches. (Paris : Masson 
etCie, 1929.) 160 francs.* 

Von der Osten, H. H. Explorations in Hittite Asia 
Minor, 1927-1928. (Oriental Institute Communications, 
Ho. 6.) Roy. Pp. T54. (Chicago, Hi. : University 

of Chicago Press ; London : Cambridge University Press, 

1929. ) 45. 6d. net. 

Woolley, C. Leonard. Ur of the Chaldees : a Record 
of Seven Years of Excavation. Cr. Svo. Pp. 210 + 16 
plates. (London: Ernest Benn, Ltd., 1929.) 75.6d.net.* 

Miscellany 

Baitsell, George Alfred, Edited, with a Preface, by. 
The Evolution of Earth and Man. By Lorande Loss 
Woodruff, George Howard Parker, Richard Swann Lull, 
Charles Schuchert, Harry Burr Ferris, Joseph Barrell, 
Albert Galloway Keller, George Grant MacCurdy, Ells- 
worth Huntington, James Rowland Angell, Edwin Grant 
Conklin, Wesley Roswell Coe. Med. Svo. Pp. xv +476 + 
32 plates. (New Haven, Conn. : Yale University Press ; 
London : Oxford University Press, 1929.) 22s. 6d. net.* 

Chemist and Druggist Diary, 1930, The. Ex. Cr. 4to. 
Pp. 488 + Diary. (London : The Chemist and Druggist, 

1930. )* 

Gressy, Edward. Discoveries and Inventions of the 
Twentieth Century. Third edition, revised and enlarged. 
Demy Svo. Pp. xxi +476 + 177 plates. (London : George 
Routledge and Sons, Ltd.; New York: E. P. Dutton 
and Co., 1930.) 125. 6d. net.* 

Janssen, Jules. (Euvres scientifiques. Recueillies et 
publiees par Henri Deherain. Tome 1. Roy. Svo. Pp. 
vii+545 + 12 planches. (Paris: Societe d’^l'ditions Geo- 
graphiques, Mari times et Coloniales, 1929.) * 

Ministry of Agriculture and Fisheries. Miscellane- 
ous Publications, No. 69 : Domestic Preservation of Fruit 
and Vegetables. Roy. Svo. Pp. 72+8 plates. (London ; 
Ministry of Agriculture and Fisheries, 1929.) Paper, I 5 . 
net; quarter bound, I 5 . 6d. net.* 

Sayers, W. C. Berwick. An Introduction to Library 
Classification : Theoretical, Historical and Practical. Third 
edition, rewritten. Cr. Svo. Pp. 296. (London: Grafton 
and Co., 1929.) lO 5 . 6 d.net. 

Stojan, P. E., Ellaboris kaj komentaris. Biblio- 
grafio de Internacia Lingvo : Historia sistema katalogo 
de filologia, lingvistika kaj poliglota literature pri univer- 
sala alfabeto, filozofia gramatiko, signaro, gest-lingvo, pasi- 
grafio, internacia helpa lingvo kaj logistiko. Roy. 8vo. 
Pp. 560. (Genfjve : Universala Esperanto-Asocio, 1929.) 
12.50 francs suisses.* 

Slopes, Marie G., Edited by. Mother England: a 
Contemporary History. Self -written by those w^ho have 
had no Historian. Demy 8vo. Pp. vii + 206. (London: 
John Bale, Sons and Danielsson, Ltd., 1929. ) IO 5 . 6d. net.* 
University of Oxford : Committee for Advanced 
Studies. Abstracts of Dissertations for the Degree of 
Doctor of Philosophy. Cr. 8vo. Vol. 1. Pp, viii + 144. Vol. 
2(1928-9). Pp.vii + 169. (Oxford: Clarendon Press, Lon- 
don ; Oxford University Press, 1928-1929. ) os. net each.* 
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Marking the glim 
with a , diamond to 
indicate the point at 
which the beaker Ls to 
be cracked off, so as 
to produce exactly 
the size required. 


Ibecdkeirs aimed fFlaidkB 

jreaidh oH aicgje 


Fierce heat holds no terror for 
Chance’s Beakers and Flasks. Hard- 
annealed as they are, they can be 
subjected to extreme temperatures 
without any danger of their crack- 
ing, and so wasting what may well 
be the product of weeks or even 


months of work. After tests for 
heat and resistance to corrosion, the 
National Physical Laboratory des- 
cribed Chance’s Resistance Glass as 
“very satisfactory.” In cost this 
glass is less than any other of the 
same nature. 


CHANCES RESISTANCE GLASS 


FREE 
TESTINg 
RARCEL 
FOR 

CHEMISTS 



FILL IN THIS COUPON NOW — 

Messrs. Cbance Brothers and Co., Limited, 

Glass Works, Smethwick, Birmingham. 

SirSs — You may send me a free testing parcel containing 
one beaker and one conical flask. 


Signed. 


N.B, Please sign this and attach it to your official notepaper. 

If nothing more is written a half-penny stamp will be sufficient. 


C.7 
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BRITISH ASSOCIATION. SOUTH AFRICAN MEETING. 

Subjects brought before the British. Association. jMeeting at Cape Town and Johannesburg, are dealt with in 
NATURE as follow;— 

July 27. Leading article on the Advancement of Science in South Africa. Africa and Science^ by Jan H. 
HofmeyRj being the Inaugural Address delivered at Cape Town. Summaries of Presidential Addresses to 
Sections A, I, J and L. 

August 3. Leading article on Coal, Iron and World Peace, Sir Thomas Holland’s address delivered at 
Johannesburg on The International Relationship of Minerals. Some Problems of Cosmicai Physics, Solved and 
Unsolved, by Lord Rayleigh. Physiology, the Basis of Treatment, by Prof. W. E. Dixon. Summaries of 
Presidential Addresses to Sections C, D, G, H, K and M. 

August 10. Adaptation, by Prof. D. M. S. Watson. The Relation of Organic Chemistry to Biology, by 
Prof. George Barger. 

August 17. South Africa’s Contribution to Prehistoric Archaeology, by Henry Balfour. 

August 24. Agriculture and the Empire, by Sir Robert B. Greig. 

August 31. Experimental Method in Psychology, by F. C. Bartlett. 

September 7. Leading article on Science and Industry, dealing with discussion at Cape Town and Johannes- 
burg. Geological Surveys and Development, by Sir Albert E. Kitson. The Public Regulation of Wages in 
Great Britain, by Prof. Henry Clay. The Zimbabwe Ruins. 

September 14. Leading article on What is Life? Dealing with discussion at Cape Town. Early Man in 
East Africa. Science and Engineering, by Prof. F. C. Lea. 

September 21. Botanical Records of the Rocks, by Prof. A. C. Seward. 

September 28. Leading article on The Economic Position of Backward Peoples. National Surveys, by 
Brigadier E. M. Jack. 

October 5. Aspects of Psychology in Education, by Dr. C. W. Kimmins. 

October 19. An article by Miss G. Caton-Thompson upon her investigations of the Zimbabwe Temple and 
Acropolis and similar ruins in Southern Rhodesia, together with a leading article upon Zimbabwe. 

The above-^mefittoned numbers can be sent by the publishers post paid on receipt of Is. l^d. per copy 
The yearly Subscription Rates are : — British Isles £2 :12s.; Abroad £2 : 17s. 


MOST SUITABLE FOR 

THE WALLS OF SCIENCE LABORATORIES AND LIBRARIES. 

THE STEEL AND PHOTOGRAVURE PORTRAITS IN THE SERIES OP 

SCIENTIFIC WORTHIES 


Michael Faraday 

Thomas Henry Huxley 

Charles Darwin 

John Tyndall 

Sir George Gabriel Stokes 

Sir Charles Lyell ' 

Sir Charles Wheatstone 
Sir Wyville Thomson 
Robert Wilhelm Bunsen 
Lord Eel via 

Baron A. E. Nordenskjold 
Hermann L. Helmholtz 
Sir Joseph Dalton Hooker 
William Harvey 


Jean Baptiste Andr^ Dumas 
Sir Richard Owen 
James Clerk Maxwell 
James Prescott Joule 
William Spottiswoode 
Arthur Cayley 
Sir C. W, Siemens 
John Couch Adams 
James Joseph Sylvester 
Dmitri Ivanowitsh Men- 
del^cff 

Louis Pasteur 
Sir Archibald Geikie 
Lord Lister 
Stanislao Cannizzaro 


Von Kollikcr 
Simon Newcomb 
Sir William Huggins 
Lord Rayleigh 
Eduard Suess 
Sir William Crookes 
Sir William Pamsay 
Dr. A. Pussel Wallace 
ProL H. Poincare 
Sir J. J. Thomson 
Sir Norman Lockycr 
ProL H. A. Lorentz 
Prof. I. P. Pavlov 
Prof. A. A. Michelson 
Prof. P. Willstatter 


Sir George B. Airy 
J. Louis P. Agassiz 

f The Portraits of Sir A. GEIKIE, LORD LISTER, ProL CANNIZZARO, ProL VON EOLLIEER, 
ProL S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, ProL SUESS, Sir WM. CROOKES, 
Sir WM. RAMSAY, Dr. A. R, WALLACE, ProL H. POINCARE, Sir J. J. THOMSON, Sir 
NORMAN LOCKYER, ProL LORENTZ, ProL PAVLOV, ProL MICHELSON, and ProL 
WILLSTATTER belong to a New Scries and arc Photogravures. 

Proof Impressions of any of the above, printed on India Paper, may be had from the Publisbers, at 5s. net each. 
Remittances should be made payable to MACMILLAN & CO., Ltd. 

STREET, LONDON, W.C.2. 
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MACMILLAN 

PIONEERS OF ELECTRICAL COMMUNICATION. By rollo 

APPLEYARD, of the European Engineering Department, International Standard Electrical 
Corporation. With Illustrations. 8vo. 21s.net. 

An important contribution to the history of electrical discovery, containing memoirs of James Clerk 
Maxwell, Andre Marie Ampere, Alessandro Volta, Charles Wheatstone, Heinrich Rudolf Hertz, Hans 
Christian Oersted, George Simon Ohm, Oliver H eaviside, Claude Chappe, and Francis Ronalds. 

MINERALOGY. An Introduction to the Scientific Study of Minerals. By SiR HENRY 
A. MIERS, D.Sc., F.R.S. Second Edition, revised by H. L. BOWMAN, D.Sc., 
Waynflete Professor of Mineralogy in the University of Oxford. With 761 Illustrations in 
the Text. 8vo. 30s. net. 

EVERYDAY CHEMISTRY. By J, R. PARTINGTON, M.B.E., D.Sc, Professor of 

Chemistry at the East London College, University of London. With Illustrations. 
Crown 8vo. Part 1 . Chemical History and Theory. 3s. Part II. Some Non-Metallic 
Elements and their Important Compounds. 3s. Part III. Organic Chemistry and 
Metals. 2S. 6d. Complete, 7s. 6d. 

JOURNAL OF EDUCATION. — “The book is an extremely stimulating piece of work, which the 
reviewer has read with the utmost possible enjoyment, and with great profit. All teachers of chemistry .should 
examine a copy ; if it were generally adopted it would do much to further the scientific culture of the nation. 
A word of praise must be added for the illustrations, which are numero us, original, and well sel ected,'' 

GAUGES AND FINE MEASUREMENTS. By F. H. ROLT, M.B.E,, B.Sc., 

Senior Assistant, Metrology Department, National Physical Laboratory. With Introductory 
Note by J. E. SEARS, Jnr., C.B.E., M.A., Superintendent of the Metrology Department, 
National Physical Laboratory; and edited by Sir R. T. GLAZEBROOK, K.C.B., F.R.S., 
Editor of ‘‘ A Dictionary of Applied Physics.” Illustrated. 2 vols. 8vo. 42s. net. 
NATURE. — “It is questionable if any section of engineering has hitherto suffered so much as the metro- 
logical from the want of a standard text-book, and now, with the advent of this work, it is just as questionable 
if any section is better equipped with a really sound and comprehensive treatise. ... In practical worth to those 
concerned in its subject, this work is a most valuable contribution to engineering literature.” 

THE THEORY OF THE GYROSCOPIC COMPASS. And its Deviations. By 

A. L. RAWLINGS, Ph.D., B.Sc. (London), late Principal Scientific Assistant in the 
Department of Scientific Research, Admiralty ; formerly Superintendent of Instruction and 
Experiment at the Admiralty Compass Department. Illustrated. 8vo. los. 6d. net. 

STEAM AND OTHER ENGINES. By j. duncan, wl-ex.; M.i.Mech.E. 

Revised and Enlarged Edition. Globe 8vo. 6s. 

JOURNAL OF EDUCATION. — “A new edition of this popular text-book has made it possible to 
introduce several important additions. The sections dealing with efficiency, steam road-vehicles, the steam 
turbine, and the internal combustion engine are entirely new. The quantity known as entropy has always been 
a source of difficulty to junior students, and yet it is of fundamental importance to the engineer : in this edition 
it is handled with much success, and it is doubtful whether a clearer exposition of it can be found in any avail- 
able text-book of similar dimensions. A separate chapter is devoted to the Diesel engine. Numerous worked- 
out examples add much to the usefulness of the volume.” 

A HISTORY OF PHYSICS IN ITS ELEMENTARY BRANCHES; 
INCLUDING THE EVOLUTION OF PHYSICAL LABORATORIES. 

By FLORIAN CAJORI, Ph.D,, Professor of the History of Mathematics in the University 
of California. Revised and Enlarged Edition. With Illustrations. Extra crown 8vo. 
■,,153. .net, 

NATURE.--^'Vto(q,^sov Florian Cajori’s ‘ History of Physics ’has for long been familiar, and the new 
edition supplies the need of an up-to-date review of the subject. First published in 1898, the book now runs to 
more than four hundred pages, and in these are surveyed the science of the Ancients and the Renaissance and 
of the succeeding centuries. In the review of the work of the twentieth century are sections devoted to 
radioaGtivity and the evolution of physical laboratories.” ■ 

IMMANUEL KANT’S CRITIQUE OF PURE REASON. Translated by 

NORMAN KEMP SMITH, D.Phil., LL.D., F.B.A., Professor of Logic and Metaphysics 
in the University of Edinburgh, author of “A Commentary to Kant’s Critique of Pure 
Reason.” 8vo. 25 s. net. 

GUARDIAN. — “ To translate the whole of the ‘Critique of Pure Reason ’ into English is an heroic enter- 
prise which no one is better qualified than Professor. Norman Kemp Smith to undertake. Such a translation as 
this was badly needed. . . . We sincerely hope that Professor Smith will receive all the congralulations he 
deserves.” 


Macmlllan^s Classified Cataloguct post free on application. 
;; & CO., LTD., LONDON, W.C.2.— 
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LEWIS 

& CO« Ltd. 

BOOKSBLLBRS & PUBUSHBRS, 

136 GOWER ST., 

AND 

24 & 28 Gower .Place, 

LONDON, W.C. 1. 

District Railway : Enaton Square Station. 
All Tube Railways : Warren Street. 
Telephone : Mtuaetua 7756 lines). 


SCIEN TIFIC B OOKS 

Very Large Stock of Works and Text-books in all branches 
of General, Technical, and Medical Science. 

Classified List of Scientific, Technica! and Industrial Books post free. 
All books in General Literature also supplied. Periodicals at subscription rates. 
Prompt attention to orders and enquiries for Foreign Scientific and Technical Works. 
SPBCIAL PACJUTWS FOR EXECUTION OF ORDERS FROM ABROAD, 
which can be forwarded under the V.P*P, (C.O»D.) system when desired. 

Large Stock of SCIENTIFIC and General STATIONERY. 

SECOND-HAND BOOK DEPARTMENT, 


That book you want 

Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. They have a Special 
Department for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write, and you will get an intelli- 
gent reply. Books sent on approval. Two million volumes, 
Second-hand, New, Out-of-Print, on every conceivable 
subject in stock. Twenty-five Departmental Catalogues 
issued, any of which will be sent gratis and post free on 
mentioning interests. 

That Book you no longer want 

Foyle* will buy it.— A single volume to a library. 

Charing Cross ETCS London, 

Bead r \J T l.iidIZ<9 W.C.2 


80THEBAH~S CATALOGUE OF SCIENCE AND TECHHOLOCY. 

Already published. 1 : Sets of Scientific Periodicals. 
General and Collected Works (pp. So). il : Mathematics 
(pp. laS). Ill: Astronomy, Geodesy, Chronology, Horo- 
logy, and Dialling (pp. 1 13). IV-V : Physics (pp, iia 
and 56). VI: Geology, Meteorology and Physical Geo- 
graphy, Mineralogy and Crystallography ; Microscopy 
U7p. 144). Vli: Chemistry and Chemical Technology (pp. 
308). Vni : Mining and Metallurgy (pp. 88). Now Ready; 
iX : Engineering, Part 1. (including Periodicals and Early 
Works) (pp* 88). In preparation ; X : Engineering, Part 
IL (Civil Engineering). 

“ This catalogue of Messrs, Setheran needs no recommendation, 
being well known for its valuable bihliograyhic notes, and the 
number of c hoice and rare books offered/or sale ,” — Nature . 

Messrs. Sotheran are always ready to buy libraries or smaller collec*- 
lions of books on exact science, as well as sets of scientific periodicals. 
They invite correspondence in connexion with books rare and difficult 

HENRY SOTHERAN, LTD. 

45 Piccadilly, London W. 1. 


“JACKSON-BLOUNT” SERIES 

OF 

METALLURGICAL 
MICROSCOPES 

For the Visual and Photographic Study 
oS Metals and other Opaque Surfaces. 

Catalogue post free on request, 

JAMES SWIFT & SON 11“: 

Makers of the Highest Grade Microscopes 
and Accessories. Contractors to all Scien- 
tific Departments of H.M. Government. 

81 Tottenham Court Road, 
LONDON, W.i 



J. POOLE & CO. 

BSTABLISHBD 1854 : 


NEW & SECOND-HAND 

SCIENTIFIC AND EDUCATIONAL 



ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 

86 Charing Cross Road, London, W.C.2 


SCIENTIFIC PERIODICALS 

We will purchase for immediate cash COMPLETE SETS, 
RUNS and SINGLE VOLUMES of all Scientific Journals 
and Transactions of the learned Societies, British and Foreign. 

COMPLETE LIBRARIES PURCHASED 

WM. DAWSON & SONS, LTD. 

Second-hand and Rare Book Dept. 

Cannoii House, Pilgrim Street, Loudon, E.C.4 
NONNAC, CENT. LONDON. Cmtml 5822. 


Makers of Bencb-Blown Silica 
Quartz Apparatus 
To Pattern or Drawing. 

Actual Manufacturers of 
Mercury Vapour Lamps and 
Ultra-Violet Apparatus. 


ITiirib-.* WESTMINSTER. 

G. C. AIMER & CO. LTD. 

Mortimer Market, London, W.C.I. 

PAon« ; Museum 2348. 
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-NEW- 


McGRAW-HILL BOOKS 


A Source Book in Mathematics 

By David Eugene Smith, Professor Emeritus in 
Teachers College, Columbia University. 701 
pages, 6x9, illustrated . . . £1 : 5s. net. 

A convenient source book of oris^inal writings of the great mathe- 
maticians The book covers the period from 1478 to 1900. The 
excerpts have been selected to touch upon a wide range of interests 
in the fields of number, algebra, geometry, probability and calculus, 
functions and quaternions. 

Flowers aud Flowering Plants 

By Raymond J. Pool, Professor of Botany and 
Chairman, Department of Botany, University of 
Nebraska. 355 pages, 6x9, illustrated 17 s. 6d. net. 
An introduction to the nature and work of flowers and the classifi- 
cation of flowering plants. 

Quantum Mechanics 

By Edward U. Condon, Professor of Theoretical 
Physics, University of Minnesota, and Philip M. 
Morse, Porter Ogden Jacobus Fellow in Physics, 
Princeton University. 250 pages, 6x9, 26 illustra- 
tions 15 s. net. 

An account of .some of the leading developments in knowledge of 
atomic structure and the interpretation of spectroscopic and 
electronic phenomena. The book is an outline of the re.sults 
obtained by the quantum mechanics, and a manual of various 
methods which are used in arriving at these results. 

Laboratory Outlines in Comparative 
Physiology 

By Charles G. Rogers, Professor of Comparative 
Physiology, Oberlin College. 130 pages, 6x9 

7 s. 6d. net. 

'These laboratory outlines aim to place before the student the 
opportunity to become familiar with the general principles involved 
in the chief animat functions. Special attention is directed to the 
fundamental importance of physical and chemical laws and 
processes in all phy.siological activities. 

Experimental Physical Chemistry 

By Farrington Daniels, Professor of Chemistry, 
University of Wisconsin, J. Howard Mathews, 
Professor of Chemistry, University of Wisconsin, 
and John Warren Williams, Assistant Professor 
of Chemistry, University of Wisconsin. 475 pages, 
5^ X 8, illustrated .... 17 s. 6d. net. 
Thi.sbook purposes to illustrate the principles of physical chemistry ; 
to train the student in careful experimentation ; to develop familiar- 
ity with apparatus ; to give the student confidence in using physical 
chemical measurements ; to encourage ability in research. 

Steel Treating Practice 

By Ralph li. Sherry, Consulting Metallurgical 
Engineer ; Formerly Metallurgical Engineer, 
General Motors Corporation, Chry.sler Motors Co,, 
International Harvester Co. 388 pages, 6x9, 
174 illustrations , . . , . £1 net. 

The book outlines the requirements and basic principles of steel 
treating practice. It includes not only die standard methods of 
steel treating but also the important variations that may be per- 
mitted in practice. It covers thoroughly the various processes of 
steel treating, the equipment used, manufacturing methods and 
elements of cost. 


We shall be pleased to send any 0 / our books on approval’’ 
to “ Nature" readers resident hi the United Kingdom, 

Sectional Catalogues, giving full particulars of McGraw-Hill 
Scientific, 1 echnical, and Technological Books, sent on request, 

McGRAW-HILL PUBLISHING CO., LTD. 

6-8 BOUVERIE STREET, LONDON, E.C.4 


■STANDARD BOOKS 


INTRODUCTION TO 
THEORETICAL PHYSICS 

By Arthur Ha.vs, Ph.D. Translated by 1 ’. 
Verschoyle, M.C., Ph.D., A.R.C.S. Two 
volumes. Second Edition revised. Each volume, 

21 s. net. 

WAVE MECHANICS AND THE NEW 
QUANTUM THEORY 

By Arthur Haas, Ph.D. Translated by L. W. 
CoDD, M.A. Demy 8vo, 7s. fid. net. 


ATOMIC THEORY 
An Elementary Exposition 

By Arthur Haas, Ph.D. 
Verschoyle, M.C., Ph.l)., 
8vo. 


Translated by T. 
A.R.C.S. Demy 
lOs. 6d. net. 


ELECTRICAL CONDUCTIVITY OF THE 
ATMOSPHERE AND ITS CAUSES 

By Victor F. Hess, Ph.D. Translated by L. W. 
CoDD, M.A. Demy Svo. 12 s.net. 

PROPAGATION OF ELECTRIC CURRENTS 
IN TELEPHONE AND TELEGRAPH CON- 
DUCTORS. 

By Sir J. Ambrose Fleming, M.A., D.Sc., PbR-S. 
Fourth Edition revised. Demy Svo. 21s. net. 

INTERACTION OF PURE SCIENTIFIC 
RESEARCH AND ELECTRICAL ENGINEER- 
ING PRACTICE. 

By Sir J. Ambrose F'leming, M.A., D.Sc., IlR.S. 
Demy Svo. 15 s. net. 

CONTINUOUS CURRENT ENGINEERING . 

By Alfred Hay, D.Sc., M.I.E.F.. Third Edition 


revised. 


14 s. net. 


PHOTOMETRY 

By J. W. T, Walsh, M.A., M.Sc., A.M.I.E.E. 
Medium Svo. 40 s. net. 


11 INTRODUCTION TO THE STUDY OF 
PHYSICAL METALLURGY 

By Walter Rosenhain, B.A., D.Sc., F.R.S. 
Demy Svo. Second Edition, Third Impression. 

12s. fid. net. 

VIBRATION PROBLEMS IN 
ENGINEERING 

By S, Timoshenko, Medium Svo. 


21s. net. 


Published by 


m ^constable & co. ltd.,. 

Slillllllllllllllllllll JO SL 12 OBANGEST. LONDON W.G.2'‘ 
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Simple Moving Magnet Galvanometer 

(Shielded Pattern) 


This instrument possesses 
the general characteristics 
of the Broca galvanometer, 
but the moving system is 
protected against ordinary- 
magnetic disturbances by 
close fitting shields. 



The design renders the in- 
strument suitable for many 
applications hitherto only 
covered by the Paschen gal- 
vanometer. Complete sensi- 
tivity data are given in the 
table below. 


1 6 X 1 6 > 25 cm. 


Type of 
Galvo. 

Approx, 
resistance 
of coils. 

Period 

un- 

damped 

(secs.) 

Detlection in mm. 
at I metre. 

I mm, deflection at i 
metre produced by 

Approx, 
figure of 
merit. 

per jj. A 

perfxV 

ju. A 


j Paschen 

I .Simple 
! Shielded j 
j Cal VO. j 

j 12* 
f 3ooot 

f 

i ‘ ,IOO 
( 1000 

6 

6 

6 

6 

6 

14,600 
132,000 
900 
2, 260 
; 5 > 7 oo 

1220 

44 

00-0 

L.6 

. 5-7 1 

6 X lo"''’ 
7'5 X io-« 
0-00 T I 

0-00044 
0-000 iS 

o-ooo8 

0-023 

0-07 

0-044 

o-iS 

15,000 

ISjCOO 

I 1,000 

1 1,000 
' 1,000 


' Coils in aeries, 


•1 4 coils, each approx. looo ohms in series 


CAMBRIDGE 


INSTRUMENT CP 


\ 45.GROSVENOR PLACE 

LONDON. & Nead Offtce., r-x ^ -tv/ i 

CAMBRIDGE & Sho^yrooms i LONDON . S W i 
ASSOCIATED AMERICAN COMPANY: 

Cambridge Instrument Co. Inc., Grand Central Terminal, New York. 



s9Rott 

idiascope 

By means of this new Epidiascope, 
greatly enlarged and well illuminated 
pictures of maps, photographs, draw- 
ings, etc., can be projected in the 
colours of the originals. For all 
branches of educational work the 
Epidiascope is a wonderfully con- 
venient piece of apparatus and is 
now considered an indisj^ensable equip- 
ment in many schools. 

Call and see a demonstration. 
Illustrated Booklet post free 

SANDS, 
HUNTER 
& CO., LTD. 

37 BEDFOBD ST., 
STHAND, LONDON. 





FOR 

Fine Chemicals 


Hopkin &- Williams Ltd. 

17 Cross Street, 

Hatton Garden, 

E.C.I 


PRINTED IN GREAT BRITAIN BY R. & R, CLARK, LTD., EDINBURGH. 
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SOUND WAVE INTERFEROMETER 

By Professor GILBERT D. WEST, D.Sc. 

Journal of Scientific Instruments^ Voh Vl.y No. 8^ August 1929 





A whistle is sounded within a cylindrical tube closed at one end. Two sets 
of waves issue from the open end — one directly, and one by reflection from 
the closed end. The two sets can be superposed so as to reinforce or to 
interfere destructively with each other, and thus to produce maximum sound 
or silence. The movements of the whistle necessary to effect these changes 
enable a determination of the wave length to be made. The method is 
very sensitive. A millimetre movement of the whistle makes a quite appreci- 
able difference in the intensity of the sound. 


The Price of the Complete Apparatus^ including whistle^ tuhe^ pump^ 
air Madder and tubing is 50 /-. 

Descriptive leaflet on application. 



RIFFINandlATLOCK 



combiningthe former businesses of 

John J. Griffin & Sons Ltd&Balrd &TatlockLtd 



LONDON 

GLASGOW 

MANCHESTER 

EDINBURGH 

LIVERPOOL 

OALCUTTA 

Addresses : 

Kemble St., W.C.2. 

45 Renfrew St., C.2. 

34 Gt. Ducie St. 

7 Teviot Place. 

164 Brown low Hill, 

B 5 Clive Buildings. 

Telegrams : 

Gramme, Westcent. 

Technical. 

Science. 

Science. 

Physical. 

Calagence. 

Telephones : 

Gerrard 2621. 

Douglas 748. 

Central 8040. 

20626. 

Royal 1934. 

Cal. 3304. 




/ 


CHINA-EDWARD EVANS ^ SONS LTD.. RO. Box 970. Shanghai, and at Tientsin. 
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(registered trade mark) . 

LABORATORY RESISTANCES 

CATALOGUE OF ALL TYPES ON REQUEST 

THE ZENITH ELECTRIC CO. LTD. 

Sole Makers of the well-known "ZENITH ” Electrical Products. 
Coniraciors ihe Admiralty, War OJ/zce, Air Ministry, Post Ojffice, L.C.C,, 

ZENITH WORKS, VILUERS ROAD, 
WILLESDEN - GREEN, LONDON, N.W.2 

Phoiie : Willesden 4087-8. Telegrams: Voltaohm, Willroad, London 



Amt w(eljao)]nTii(es Jhiceait 


Examine the beakers and flasks in 
your lab. Are they thick ponderous 
objects, only grudgingly and slowly 
admitting beat to the product within, 
or are they of Chance’s Resistance 
Glass — fine and crystal-clear — wel- 
coming heat and unafraid ? 

Chance’s Resistance Glass is hard- 


annealed, equal to sudden and 
extreme changes of temperature 
without cracking. Beakers and flasks 
made from it live longer than the 
average yet cost less. Of their ability 
to withstand heat and corrosion, the 
National Physical Laboratory said : 
“ very satisfactory.” 
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The beaker has been 
blown and a fast 
hardening secondary 
bulb of glass above 
is about to he broken 
in order to release 
the blow-tube. 


CHANCES RESISTANCE GLASS 


FREE 

TESTINQ 

TARCEL 

FOR 

CHEMISTS 



FILL IN THIS COUPON NOW 


Messrs. Chance Brothers and Co., Limited, 

Glass Works, Smethwick, Birmingham. 

Sirs ,- — You may send me a free testing parcel containing 
one beaker and one conical flask. 


Signed,. 


N.B. Please sign this and attach it to your official notepaper. - 

If nothing more is written a half-penny stamp will be sufficient. C.o 
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ANALYTICAL ACCURACY ASSURED 


by the regular use of the world-famous 


Absolutely dependable and recognised as the universal 
standard for analytical work throughout the world. 


OBTAINABLE FROM ALL LABORATORY 
FURNISHERS, IN SEALED PACKAGES 


Sole Manufacturers ; W. & R. RALSTON, LTD., MAIDSTONE, KENT 


Descriptive Booklet, Current Price List and Free 
Samples on request, from Sole Sales Representatives : 


REEVE ANGEL & CO., LTD. 

well Place — LONDON, E.C.4 


CHENICAl- INIDHJ5TOY 


Our experience, extending over the 
last hundred years, in the refining 
and working of Platinum and 
associated metals, places us in a 
foremost position to supply articles 
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Recent Scientific and Technical Books. 

Volumes marked with an asterisk ham been received at “ Natube ” Office. 


Matfiematics : Mecfianics : Physics 

Blaschke, Wilhelm. ^ Vorlesungen fiber Differential- 
geometrie iind geometiische Gnindlagen von Einsteins 
Beiativitatstheorie. Dritte, erweiterte Auflage. Teil 1 : 
Elementare Differentialgeometrie. Bearbeitet und beraus- 
gegeben von Gerhard Thomsen. (Die Grundlehren der 
matliematischen Wissenschaften in Einzeldarstelkmgen 
mit besonderer Beriicksichtigung der Anwendnngsgebiete, 
Band 1.) Roy. 8vo. Pp. x-fSll. (Berlin: tTulius 
Springer, 1929.) 18 gold marks. 

Bonnesen, T. Les problemes des isoperimetres et des 
isepiphanes. (Collection de monographies sur la theorie 
des fonctions. ) Roy. 8vo. Pp. v + 175. (Paris: Gaiithier- 
Villars et Cie, 1929.) 40 francs.’’*' 

Born, Max, nnd Jordan, Pascual. Elementare 
Quantenmeehanik. (Zweiter Band der Vorlesungen tiber 
Atornmechanik. ) (Struktiir der Materie in Einzeldar- 
stellungen, herausgegeben von M. Born und J. Pranck, 
Band 9.) Demy 8vo. Pp. xi4-434. (Berlin: Julius 
Springer, 1930.) 28 gold marks.* 

• Brunner, J. R. Elemen tares Lehrbuch der Physik fiir 
die oberen Klassen der Mittelschulen und zum Selbstunter- 
richt. Dritte umgearbeitete Auflage. 8vo. Pp. xxxii 
+ 460 +3 Tafeln. (Zurich : Gebr. Leemamx und Co., 1929.) 
8.70 Schw. francs. 

Collins, A. Frederick. Experimental Science : Simple 
and Surprising Experiments in Mechanics, Sound, Heat, 
Light, Magnetism and Electricity. Cr. Svo. Pp. 280. (ETew 
York and London : D. Appleton and Co,, 1930.) 6s. net. 

Condon, Edward U., and Morse, Philip M. Quan- 
tum Mechanics. (International Series in Physics.) Med. 
Svo. Pp. xiii+250. (New York : McGraw-Hill Book Co., 
Inc. ; London : McGraw-Hill Publishing Co., Ltd., 1929.) 
155. net.* 

Digweed, E. N. Graphical Statics. Demy Svo. 
Pp. 52. (London : The Association of Engineering and 
Shipbuilding Draughtsmen, 1929.) 25. net.* 

Faraday Society. Molecular Spectra and Molecular 
Structure : a General Discussion held by the Faraday 
Society, September 1929. Roy. Svo. Pp. iii +611-954. 
(London: The Faraday Society, 1929.) 155. 6d. net.* 
Feigl, Herbert. Theorie und Erfahrung in der Physik. 
(Wissenund Wirken, Band 58.) 8vo, Pp. 142. (Karlsruhe 
i. B. : G. Braun, 1929.) 4 gold marks. 

Gerlach, Walther, und Schweitzer, Eugen. Die 
chemische Emissions- Spektralanalyse : Grundlagen und 
Methoden. Roy. Svo. Pp. vi + 120. (Leipzig: Leopold 
Voss, 1930.) 12.60 gold marks. 

Haas, Arthur. Vektoranalysis in ihren Grundzugen 
und wichtigsten physikalischen Anwendungen. Zweite 
verbesserte Auflage. Roy, 8vo. Pp. vi + 147. (Berlin und 
Leipzig : Walter de Gruyter imd Co., 1929.) 5 gold marks,* 
Hansel, C. W., and Woodland, P. An Introductory 
Electricity and Magnetism. Cr. 8vo. Pp. x + 286 . (London : 
William Heinemann, Ltd., 1930.) 45. 6d.* 

Horn» J. Partielle Differentialgleichungen. Zweite 
umgearbeitete Auflage. (Gosehens Lehrbucherei, Gruppe 
1,. Band 14.) 8vo. Pp. viii + 228. (Berlin und Leipzig : 
Walter de Gruyter und Co., 1929.) 12 gold marks. . 

Janet, Charles. Considerations sur la stimcture du 
noyau de I’atome. Roy. Svo. Pp. 44+4 planches. 
(Beauvais : Imprimerie Departenientaie de I’Oise, 1929.)* 
Janet, Maurice. Legons sur les systemes d’equations 
aux derivees partielles. (Cahiers scientiflques. Fascicule 
4.) Roy. Svo. Pp. viii + 125. (Paris: Gauthier- Viilars 
etCie, 1929.) 30 francs.* 

Leredu, Raymond. Les principes de la mecanique. 
Svo. Pp. 38. (Lille : Libr. Douriez-Bataille, 1929.) 6 francs. 

Lessheim, Hans. Atomphysik. Band 1. (Sammlung 
Goschen, Band 1009.) Pott Svo. Pp. 134. (Berlin und Leip- 
zig: Walter de Gruyter und Co., 1929.) 1.50 gold marks. 

Loria, Gino. Curve plane speciali : algebraiche e tra- 
scendenti; teoria e storia. (BibliotecaMatematiea.) Tome 
1 ; Curve algebraiche. Roy. Svo. Pp. xvi+574. (Milano: 
XJlricoHoepli, 1930.) 75 lire.* 


Moreux, Th. Pour eomprendre la geometrie analy- 
tique a deux dimensions. Cr. Svo. Pp. 236. (Paris • 
Gaston Doin et Cie, 1930.) 15 francs. 

National Physical Laboratory, The. Collected Ee- 
searches. Vol. 21, 1929. Boy. 4to. Pp. iv+448+7 
plates. (London: H.M. Stationery Office, 1929.) 22«. Sd-. 
net.* 

Otto, tiber vorgriechische Mathematik. 
(Hamburger mathem. Einzelschriften, Heft 8.) Roy. Svo. 
Pp. 18. (Berlin und Leijxzig : B. G. Teubner, ' 1929.) 
2 gold marks. 

, ematical Papyrus , The . British Museum 

100o7 and_ 10058 : Photographic Facsimile, Hieroglyphic 
Iranscription, Transliteration, Literal Translation, ' Free 
Translation, Mathematical Commentary, and Bibliography. 
In 2 volumes. Vol, 1 : Free Translation and Commentary, 
by Arnold Bufl’um Chace, with the assistance of Henrv 
Parker Manning ; Bibliography of Egyptian Mathematics, 
by Raymond Clare Archibald. Imp. Svo. Pp. vii+210. 
Vol. 2 : Photographs, Transcription, Transliteration, 
Literal Translation, by Arnold Buffum Chace, Ludlow 
Bull and Henry Parker Manning ; Bibliograpliy of 
Egyptian and Babylonian Mathematics (Supplement), by 
Raymond Clare Archibald ; The Mathematical Leather 
Roll in the British Museum, by Stephen Randolph Kingdon 
Glanville. Oblong Imp. 4to. Pp. xvi+ 31 photographs 
+ 109 plates + 12 + 8. (Oberlin, Ohio: Mathematical 
Association of America, 1927-1929.)* 

Roller, Duane. The Terminology of Physical Science. 
Ex. Cr. Svo. Pp. 115. (Norman, Okla. : University of 
Oklahoma Press, 1929.) 1 dollar.* 


Roy, Louis. Problemes de statique graph! que et de 
resistance ^ des materiaux, a T usage des eleves de 
ITnstitut electrotechnique et de mecanique appliquee et 
des candidats au certificat de mecanique appliquee. (Cours 
de ITnstitut eiectrotechnique et de mecanique appliquee 
de rUniversit4 de Toulouse.) Med. Svo. Pp. 120. 
(Paris: Gauthier- Viilars et Cie, 1929.) 30 francs. 

Ruedy, Richard. Bandenspektren auf experimenteiler 
Grundlage. ^ (Sammlung Vieweg, Hefte 101-102.) Demy 
8vo. Pp. vi + 124. (Braunschweig: Friedr. Vieweg und 
Solm A.-G., 1930.) 9.60 gold marks.* 

Schaefer, Clemens. Einfulnung in die theoretische 
Physik. In 3 Banden. Band 1 : Slechanik materiel ler 
Punkte, Mechanik starrer K5rper und Mechanik d. Kon- 
tinua (Eiastizitat und Hydrodynamik). Dritte verbesserte 
Auflage. Roy. Svo. Pp. xii + 991. 45 gold marks. 

Band 2 : Theorie der War me, molekularkinetische Theorie 
der Materie. Zweite Auflage. Roy. Svo. Pp. x +660. 
28 gold marks. (Berlin und Leipzig : Walter de Gruvter 
und Co., 1929.) 

Schiick. Espace et temps dans la physique contem- 
poraine. Traduit par M. Solovine sur la quatri^me 
edition allemande. Svo. Pp. 94. (Paris : Gauthier- Viilars 
et Cie, 1929.) 15 francs. 

Stanley, Douglas. The Science of Voice : a Book on 
the Singing and Speaking Voice based upon the latest Re- 
search in Physics and Physiology ; with Advice to those 
interested in Talking Movies and other Mechanical Repro- 
ducing Devices. Med. Svo. Pp. vi+327. (New York, 
Boston and Chicago : Carl Fischer, Inc., 1929,)* 

Stoner, Edmund G. Magnetism. (Methuen’s Mono- 
graphs on Physical Subjects.) Fcap. Svo. Pp. vii +117. 
(London : Methuen and Co., Ltd., 1930.) 25. 6d. net.* 

Villat, Henri. Lemons sur la theorie des tourbillons. 
(Institut de mecanique des fluides de FUniversite de 
France.) Roy. 8vo. Pp. v + 300. (Paris : Gauthier- 
Viilars et Cie, 1930.) 65 francs.* 

Weatherburn, G.E. Differential Geometry of Three 
Dimensions. Demy Svo. Vol. 2. Pp. xii +239. (Cam- 
bridge : At the University Press, 1930.) 125. 6d. net.* 

Wien, W., und Harms, F., Herausgegeben von. 
Handbuch der Experimentalpbysik. Unter Mitarbeit von 
H. Lenz. Band 13, Teil 2 : Physik der Gluhelektroden, 
von W. Sehottky und H. Rothe ; Herstellung der Gluhelek- 
troden, von H. Simon ; Technische Elektronenrohren und 
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ihte VerweiHlun,L!;, von 11. Kothe. Sup. Roy. 8vo, Rp. 
X 4-4-92. 44 gall murks. Baud 13, Toil 3: Allgenieine 

Bigonsc-liaft.ori der selbstarRligeri Bntladiirigen, Die Bogen- 
eritladmig, vou Rudolf Seeliger; To%vnseudentladungen, 
Dio Dliiriiueiitludung, ^T3n O. iMierdel. Sup. Roy. 8vo. 
Pp. xii*fR13. lo gold marks, (Leipzig:' Akademische 
VerlagsgesoHsx'hafl tn.b.H., 1920.) 

Wien, W.^ iind Harms, F., Herau'sgegeben von. 
Hand booh <ier lA'poriniontalf diysik. Xuiter Mitarbeit von 
H. L(‘nz. Band 24, Toil 2 : Rdiitgenspektroskopie. Von 
Axel E. Lindli. Sup. Kov. 8vn. Pp. vii +436. (Leipzig: 
AkademisolK^ Vorlagsgesoils«4iaft m.b.H., 1930.) 42 gold 

marks.* 

‘ Wulf,. Rev. Theodor. Lelirbuch der Physik. Zweite 
lu'u’be.sserto and verrnebrte Auflage. Roy. 8vo. Pp. 
xiv 4- 547. (Freibiiig irn Breisgau : Herder und Co., 
C.m.b.H.. 1920.) 

Yule, G. Udny, An Jntroduetion to the Theory of 
Statistics. Kinth edition, revised. Cr. 8vo. Pp. 424. 
(London : Charles (Iritlin and Co., Ltd., 1929.) 12.<?. 6d. 

■' net.' 

Eng:ineeriii^ 

Appleyard, Rollo. Pioneers of ISleetrical Communica- 
tion. Demy 8 VO. Pp. ix + 347. (luondon : Macmillan and 
Co., Ltd., 1939.) 21.9. net.* 

Arnold, Conrad, Edited by. The Practical Engineer 
Electrical Pocket Book and Diary for 1930. Thirty-first 
year of issue. ISrno. Pp. 597 +cix. (London : Oxford 
University Press, 1930.) 2s. net. 

Barson, Wilfred A. Electric Overhead Travelling 
Crane Design. Demy Svo. Pp. vii + 120. (London: 
Crosby Lockwood and Son, 1930.) 15.9. net.* 

Beck, Ernest G., Edited by. The Practical Engineer 
Mechanical Pocket Book and Diary for 1930. Forty-second 
year of issue. 18mo- Pp. 594 + cxxi. (London: Oxford 
University Press, 1930.) 2.s‘. net. 

Brion, Georg. Die elektrische Messteehnik. Band 2: 
Die Messungen an elektr. Masehinen, Transformatoren 
und Gleiehrichtern. (Saminltmg C-dschen, Band 886.) 
Pott 8vo. Pp. 121. (Berlin und Leipzig : Walter de Gruyter 
und Co., 1929.) 1.50 gold marks. 

Corkhill, Thos., Compiled by. Definitions and 
Formulae for Students (Building). Derny 16mo. (London; 
Sir Isaac Pitman and Sons, Ltd., 1930. ) 6d. net. 

Dreyfus, Ludwig. Die Stromwendung grosser Gleieh- 
Htromniaschineii. Roy. Svo. Pp. xii + 191. (Berlin : 
Julius Springer, 1929.) 16 gold marks. 

Giintherschulze, A, Elektrische Gleielmchter und 
Ventiie. Zweite erweiterte und verbesserte Auflage. Roy. 
Svo. Pp. iv + 330. (Berlin: Julius Springer, 1929.) 
29 gold marks. 

JElein, Maurus. Kabeltechnik : die Theorie, Berech- 
nung und Herstellung d, elektr. Kabels. Roy. 8vo. Pj). 
viii+4S7. (Berlin: Julius Springer, 1929.) 57 gold marks. 

Lambert, Herbert. Studio Portrait Lighting. Cr. 4to. 
Pp. 02. (London : Sir Isaac Pitman and Sons, Ltd., 1929.) 
15.9, net. 

Marryat, H., Edited by. Electrical Waring and Con- 
tracting. Vol. 1. Cr. Svo. Pp. 256. (London : Sir Isaac 
Pitman and Sons, Ltd., 1930.) 6s. net. 

Owner- Driver. Motors and Motoring : Mechanism, 
Maintenance, Repairs, Disorders and Treatment, Driving. 
(London : E. and F. N. Spon, Ltd., 1930.) 2s. 6d. net. 

Roure, G. Oufciliage cies fabrications mecaniques. 
Cr. Svo. Pp. 420. (Paris; Gaston Doin et Cie, 1930.) 
15 francs. 

Waltjen, J . Schaltanlagen fiir Drehstrom-Kraftwerke. 
Svo. Pp. xvi + 267. (Berlin; Julius Springer, 1930.) 

39 gold marks. 

Wien, W., und Harms, F., Herausgegeben von. 
Handbuch der Experimentalphysik. Unter Mitarbeit von 
H. Lenz. Band 9, Teil 2 : Warmekraft- und Warmearbeits- 
masehinen. Von August Loschge. Sup. Roy. Svo. Pp. 

X + 362. (Leipzig : Akademische Verlagsgesellsehaft 
m.b.H., 1929.) 34.30 gold marks. 

Williams, M. D., Compiled by. Definitions and For- 
mulae for Students (Coal Mining). Demy 16mo. Pp, iv 
+ 44. (London : Sir Isaac Pitman and Sons, Ltd., 1930. ) 
6d. net.* 


Chemistry : Chemical Industry 

Antropoif, A. von, und Stackelberg, M. von. Atlas 
der 'physikalisclien und anorganischeii Chernie. Pp. 64 
+ 29. (Berlin: Verlag Chernie, G.ni.b.H., 1929.) 40 gold 
marks. 

Arndt, Kurt. Teehniselie Elektrochemie. Roy. Svo. Pp. 
XV + 708. (Stuttgart : Ferdinand Enke,1029. ) 52gold marks. 

Calvert, Robert. Diatornaceous Earth, (American 
Chemical Society Monograph Series, Ho, 52.) Med. Svo, 
Pp. 251. (New York : The Chemical Catalog Co., Inc., 
1930.) 5 dollars.* 

Daniels, Farrington ; Mathews, J. Howard, and 
Williams, John Warren. Experimfmtal Physical Chem- 
istry. (International Chemical Series.) Ex. Cr. Svo. 
Pp. xvi +475. (New York : McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., 1929.) 
17.S. 6d. net.* 

Defregger, Robert. Mess- und Prufungsmethoden in 
der photographischen Praxis. (Enzyklopadie der Photo- 
graphie und Kinematographie, H’aft 115.) Svo. Pp. iv 
+ 83. (Halle a. S. : Wilhelm Knapp, 1929.) 4.70 gold 

marks. 

Department of Scientific and Industrial Research : 
Building Research. Special Report No. 14: The Use of 
Calcium Chloride or Sodium Chloride as a Protection for 
Mortar or Concrete against Frost. Roy. Svo. Pp. iv + 30. 
(London: H.M. Stationery Office, 1930. ) 9d.net. 

Department of Scientific and Industrial Research : 
Fuel Research. Special Report No. 5 : Fires in Steam- 
ship Bunker and Cargo Coal. B^oy. Svo. Pp. v+55+3 
plates. (London : H.M. Stationery Office, 1929.) 2s. net.* 
Buddy, Edward A. The Cold-Storage Industry in the 
United States. (Materials for the Study of Business.) 
Demy Svo. Pp. xii + 110. (Chicago; University of 
Chicago Press ; London : Cambridge University Press, 
1930.) 9s. net. 

Eckart, Otto, und Wirzmtiller, Anton. Die Bleicherde : 
ihre Gewinnung und Verwendung. Zweite Auflage. Roy. 
Svo. Pp. 63. (Braunschweig : Verlag Serger und Hempel, 
1929.) 3 gold marks. 

Ephraim, Fritz. Anorganisehe Chernie : eiii Lehr- 
bueh zmn W^eiterstudium und zum Flandgebrauch. 
Vierte vermehrte und verbesserte Auflage. Svo. Pp. 
809 + 4 Tafeln. (Dresden und Leipzig: Theodor Steinkopff, 
1929.) 28 gold marks. 

Eucken, Arnold. Lehrbuch der chemischeh Physik. 
Svo. Pp. 1037. (Leipzig: Akademische Verlagsgesellsehaft 
m.b.H., 1930.) 54 gold marks. 

Gay, L. Cours de chimie-physique. Tome 1. Roy. 
Svo. Pp, xii + 705. (Paris: Hermann et Cie, 1930.) 
85 francs.* 

Gedroiz, K. K. Der adsorbierende Bodenkomplex: 
und die adsorbierten Bodenkationen als Grundlage der 
genetischen Bodenklassifikation. Nacli der 2 Auflage 
des Originals aus dem Russischen iibersetzt von H. Kuron. 
(Sonderausgabe aus den “ Kolloidchemischen Beiheften,” 
herausgegefoi von W'h. Ostwald.) Roy. Svo. Pp. viii 
+ 112. (Dresden und Leipzig ; Theodor Steinkopff, 1929.) 

5 gold marks.* 

Grube, Georg. Grundzuge der theoretischen und 
angewandten Elektrochemie. Zw’eite wesentlieh erweiterte 
Auflage. Svo. Pp. xii +495. (Dresden und Leipzig: 

I Theodor Steinkopff, 1930.) 28 gold marks. 

Hodgman, G. D., axrd Lange, N. A. Handbook of 
Chemistry and Physics. Fourteenth edition. Svo. Pp. 
xii + 1386. (Ohio: Chemical Rubber Publishing Co.; 
London ; Arthur F. Bird, 1929.) 5 dollars ; 25s. 

Honcamp, F. Ergebnisse der Agrikuiturchemie. Im 
Auftrage der Fachgruppe Chernie beim Verein Deutscher 
Chemiker. Band L 8vo. Pp. 281. (Berlin ; Verlag 
Chernie, G.m.b.H., 1929. ) 17 gold marks. 

Houben, J. Fortschritte der Heiistofiehemie. Abt. 1 : 
Das Deiitsehe Patentwesen. Band 5, 1918-1925. 8vo. 
Pp. 995. (Berlin und Leipzig : W^alter de Gruyter mid 
Co,, 1929.) 120 gold marks, 

Houben, J., Herausgegeben von. Die Methoden der 
organischen Chernie: ein Handbuch fur die Arbeiten im 
Laboratorium. Band 3, Spezielier Teii. Roy. Svo. Pp. 
xxxviii + 1451. (Leipzig : Georg Thieme, 1930.) 166 gold 
marks. 
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Hoossa , Armand J . H . Physics and Chemistry applied 
to Flour Milling. Cr. 8vo. Pp. xi + 207. (London: 
Edward Arnold and Co., 1930.) 

Luros, Gretchen O. Essentials of Chemistry. (Nurs- 
ing Manuals.) 8 vo. (Philadelphia and London: J, B. 
Lippincott Co., Ltd., 1929.) lOs. 6 d. net. 

McMillan, F. R. Basic Principles of Concrete Making. 
(New York: McGraw^-Hill Book Co., Inc.; London: 
McGraw-Hill Publishing Co., Ltd., 1929.) BM.net. 

Mansfield, William. Microscopic , Pharmacognosy. 
Ex. Cr. 8 vo. Pp. x + 211. (New York : John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 1929.) 
15.5^. net.* 

Mellor, J. W. Elementary Inorganic Chemistry, Cr. 
8vo, Pp. x+229. (London, New York and Toronto: 
Longmans, Green and Co,, Ltd., 1930.) 3.s. 6 (^.* 

Mellor, J. W. Intermediate Inorganic Chemistry. 
(New edition of “ Introduction to Modern Inorganic 
Chemistry.”) Cr. 8 vo. Pjd. xx 4- 690. (London, New 
York and Toronto : Longmans, Green and Co., Ltd., 1930.) 
78 , 

Milbauer, Jaroslav. Chemische Tonungsmethoden. 
(Photofreund-Biicherei, herausgegeben von Fr. W". Frerk, 
Band 13.) Pp. 134. (Berlin: Guido Hackebeil A.-G., 
1929.) 

Mines Department : Safety in Mines Research 
Board. Paper No. 56 : The Relative Inflammability of 
Coal Dusts : a Laboratory Study. By A. L. Godbert and 
R. V. Wheeler. Roy. 8 vo. Pp. 25 +2 plates. (London: 
H.M. Stationery Office, 1929.) 6 d.net.* 

Morrison, J. T. J. Poisons : an Introduction to 
Toxicology. (Benn’s Sixpenny Library, No. 111.) Feap. 
8 vo. Pp. 80. (London : Ernest Benn, Ltd., 1930. ) 6 d.* 
Morton, James. History of the Development of Fast 
Dyeing and Dyes : a Lecture delivered before the Royal 
Society of ilrts on Wednesday, 20th February 1929. 
Med. 8 vo. Pp, 61. (Grangemouth : Scottish Dyes, Ltd., 
1929.)* 

National Benzole Association, The. Standard 
Specifications for Benzole and Allied Products, 1929. 
Demy 8 vo. Pp. xiii + 145. (London : The National 
Benzole Association, 1929.) 65.net.* 

Pawlowitsch, Peter. Die Gerbextrakte : Eigen- j 
schaften, Herstellung und Yerwendung. Pp. 248. (Berlin: | 
Julius Springer, 1929. ) 23 gold marks. 

Pincussen, Ludwig. Mikromethodik, Quantitative 
Bestimmung der Ham-, Blut- iind Organbestandteile in 
kleinen Mengen fiir klinische und experimentelle Zwecke, 
Fiinfte vermehrte und verbesserte Auflage. (Leipzig ; 
Georg Thierne, 1930.) 7.50 gold marks. 

Schmidt, Jul. Lehrbuch der organischen Chemie. 
Vierte neu bearbeitete Auflage. 8 vo. Pp. xxxvi + 896, 
(Stuttgart: Ferdinand Enke, 1929.) 45.50 gold marks. 

Schwencke, TaschenbuMi fiir die qualitative analy- 
tisehe Arbeit. Zweite umgearbeitete Auflage. Pp, 64. 
(Leipzig: Johann Ambrosius Barth, 1930.) 4.20 gold 

marks. 

Stamberger, Paul. The Colloid Chemistry of Rubber. 
Roy. 8 vo. Pp. vii + SO. (London: Oxford University 
Press, 1929.) 65 . net.* 

Standardization of Tar Products Tests Committee, 
Standard Methods for testing Tar and its Products. 
Demy 8 VO. Pp. xxix + 295 -f- 10 graphs. (London: 
Standardization of Tar Products Tests Committee, 1929.) 

75 . 6 ri. net.* 

Strecker, W. EinfiVhrung in die anorganische Chemie. 
(Sarnmiiing Versdindliclio Wdssenschaft, Band 8 .) 8 vo. 
Pp. 2 10, (Berlin : Julius Hpnng(ii\ 1929.) 4.80 gold marks. 

Ubbeiohde’s Handbudi der Chemie und Technologic 
der Ole iind Ectto. Zweito neubearbeitete Auflage, 
herausgegeben von Hans Heller. Band 3, Toil 2 : Chemie 
uud Tcchnologio der S(‘ifcn und Waschmittel. 4to. Pp, 
xix + 752. (Leipzig: S. Hirzei, 1 930.) 68 gold marks. : 

Ullmann, F., Herausgegeben von. Enzyklopiklie der 
technischen Chemie. Band 4: Druckorschwarze-Farben, 
keramischc . Z wei te Auflage . Pp .838. ( Berlin und Wien : 
Urban und Schwa.rzeubcrg, 1929.) 40 gold marks. 

Wagner, Alfred. Dio Rieehstoffe imd ilire Derivate. 
Band 5 : Die Aldehyde. Abteilung 2 : Zahlreiche Ab- 
bildimgon. und Tabelleu. Pp. 774. (Wien: x\. Hartleben’s 
Ver lag, 1920.) 25 gold marks. 


Teclinology 

Adam, I.-P. Formulaire du hdier et diaudremiier. 
Pott 8vo. Pp. 64. (Paris: Li hr. l)urj(<d. 12.51) 

francs. 

^Begg, Annie L. Raffia : Methods ati<l Suugosfifais for 
Work in the Home, Seliools and Wofiuafs Instituffs. 
(Pitman’s Craft for All Series.) Cr. Svo. P|>. vii i-OO. 
(London; Sir Isaac Pitman and Sons, Ltr]., iS)2!h) 25 . 6d. 
net. 

British Cast Iron Research Association. Research 
Report No. 72 : Recommended Methods for Sampling and 
Analysis of Foundry Materials. Roy. 8vo. Pp. 16. 
(Birmingham ; British Cast Iron Research Assoeiatioii, 
1929.) IO 5 . 6fLnet.* 

Britten, F. W. Horologieal Hints and Helps. (Lock- 
wood’s Manuals.) Cr. 8vo. Pp. xi -i~ 327. (London: 
Crosby Lockwood and Son, 1930. ) 75. 6/i. net,* 

Christie, Archibald H. Traditional Methods of 
Pattern Designing : an Introduction to the Study of 
Formal Ornament. Second edition. Demy Svo. ’ Pp. 
xii-f3i3. (Oxford : Clarendon Press ; London : Oxford 
University Press, 1929.) lO 5 .net. 

Donath, Ed., und Leopold, H. Der Braunstein und 
seine Anwendungen. (Samrnlung chernischer und che- 
misch-techniseher Vortrage, herausgegeben von W. Herz, 
Neue Folge, Heft 2.) Roy. 8vo, Pp. 23. (Stuttgart : 
Ferdinand Enke, 1929.) 2.20 gold marks. 

Eaton, Charles H., Edited by. Painting and Decor- 
ating : a Complete Work by Practical Specialists. Vol, 1. 
Cr. Svo. Pp. 300. (London : Sir Isaac Pitman and Sons, 
Ltd., 1930.) 75. 6c?. net. 

Fornet, A. Die Theorie der praktisehen Brot- und 
Mehlbereitung, Vierte vollig neubearVjeitete Auflage. Svo. 
Pp. 320 (Berlin : F. A. Gunther und Sohii A.-G., 1929.) 
7.50 gold marks. 

Littlejohns, Idalia B. Beadcraft. (Pitman’s Craft for 
All Series.) Cr. Svo. Pp. xii -I- 101. (London: Sir Isaac 
Pitman and Sons, Ltd., 1930.) 25, 6d. net. 

Loescher, Fritz. Leitfaden der Landschaftsplioto- 
graphie. Neu bearbeitet und erweitert von Karl Weiss, 
Siebente Auflage. Roy. 8vo. Pj^. vii -f 194. (Berlin ; 
Union Verlag, 1929.) 9.50 gold marks. 

Main, W. Enduits cellulosiques. 8vo. Pp. 216. 
(Paris: Gauthier-Villars et Cie, 1929.) 25 francs. 

Manser, Percy, Edited by. Pliirnbing and Gasfltting. 
Vol. 1. Cr. Svo. Pp. 256. (London ; Sir Isaac Pitman 
and Sons, Ltd., 1930.) 65 . net, 

Schwarz, Maximilian. Me tall- und Legierungskunde. 
Zweite wesentlich erweiterte Auflage. 4to, Pp. viii 
-f- 383. (Stuttgart: Ferdinand Enke, 1929.) 26 gold 

marks. 

Searle, Alfred B. An Encyclopaedia of the Ceramic 
Industries : being a Guide to the Materials, Metliods of 
Manufacture, Means of Recognition, and testing the 
various Articles produced in the Clay working and Allied 
Industries. In 3 volumes. Demy 4to. Vol, 2. Pp. 462. 
(London: Ernest Benn, Ltd., 1930.) 63s\* 

Siao, Tsen-Tsan. Die ehinesischen Seidenindustrie. 
(Klepzigs Textilbucherei, Hefte 6-7. ) Svo. Pp, 92. (Leip- 
zig: Klepzig Verlag, 1929.) 1 gold mark. 

Skaiipy,F. Metallkeramik : die Herstellung von Metall- 
korpern aus Metallpulvem. Svo, Pp. x+60. (Berlin: 
Verlag Chemie, G.m.b.FC., 1930.) 6 gold marks. 

■'..Spon’s Workshop . Receipts for Manufacturers,. Me-; 
chanics and Amateurs. Supplementary Volume : Alu- 
minium to Wireless. Cr. Svo, Pp. 464. (London: E. and 
F. N. Spon, Ltd., 1930.) 55.net. 

Stiny, Josef. TeChnische Gesldukuiiflc h’Vr Baiiiri- 
genieure, Kulturteehniker, Land- lund l^ljrstwirto so^\^ie iiir 
Steinbruehbesitzer und SteinbruelilrMliniker. Zweite, 
vermehrte tmd vollstandig umgearheil (Ac Auflage. Mit 
dem Beiheft : “ Kurze Anleituiig zurn Bestimrnen der 

techniseh wielitigsten Mineralieii und Gesteine.” Pp. 
viii -f- 550 +23. (Berlin: Julius Springer, 1929.) 45 gold 
marks. 

. Thomalen, Adolph. Kurzes Lelirbiich der Elektro- 
technik. 8vo. Pp. viii +359. (Berlin; Julius Springex*, 
1930.) 14.50 gold marks. 



viii Supplement to Nature ” February 22, 1930 


Astronomy 

Fiammarioti . Aiinuaire astronoraique efc'rneteoro- 
logique Camille Flammarion pour 1930, exposant Fen- 
semble de tmis les phenornenes celestes observables 
pendant Fannee, avec revues astronomicpie et meteoro- 
iogique, notices seieiitifiqixes, tableaux et documents. 
66® annee. Gr. 8vo. Pp. 370. (Paris: Ernest Flam- 
, marion, 1930.) d2 fraiK5s> 

Oehne , Hans . Grundbegriffe der Himmelskunde. 
8vo. Pp. 116. (Kurnberg: Verlag Koch, 1929.) 2.50 

gold marks » 

; Meteoro1og:y : Geophysics 

Air Ministry : Meteorological Office. The Dines 
Balloon Meteorograph and tlie Method of using it. By 
L. H. G. Dines. (M.O. 321.) Published by the Authority 
of the Meteorological Committee. Roy. 8vo. Pp. iv -f 47 + 7 
plates. (London : H.M. Stationery Office, 1929.) 2s. net.* 

Air Ministry : Meteorological Office. Professional 
K'otes, Mo. 54 : Variations of Pressure Distribution in the 
Northern Hemisphere during the Period 1904-13, based on 
Ten-Day Means, By C. E. P. Brooks and Winifred 
A. QuennelL (M.O. 273n. ) Published by the Authority 
of the Meteorological Committee. Roy. 8vo. Pp. 14. 
(London : H.M. Statioiiery Office, 1929.‘) U. net.* 

Baldit, A. Meteorologie du relief terrestre : vents et 
nuages. 8vo. Pp. 328. (Paris : Gauthier- Villars et Cie, 
1929.) 70 francs. 

Meyer, Rudolf. Die Haloerscheinungen. (Probleme 
der kosmisehen Physik, Band 12.) Rov. 8vo. Pp. 
viii + 168+2 Tafeln. (Hamburg; Henri Grand, 1929.) 
1 1 gold marks. 

Voitoux, Gapt. G. La navigation aerienne transatlan- 
tique. Boy, 8vo. Pp. 144. (Paris ; Societe d’^lditions 
Geographiques, Maritimes et Coloniales, 1930. ) 28 francs .* 

General Biology: Natural History: 
Botany: Zoology 

. Appel, Otto. Tasehenatlas der Krankheiten des Beeren- 
und Schalenohstes. (Pareys Tasehenatlanten, Band 6.) 
Pott 8vo. Pp. 55 +24 Tafeln. (Berlin : Paul Parey, 
1929.) 6 gold marks. 

Bates, George Latimer, Handbook of the Birds of 
West AMea. Demy 8vo. Pp. 594. (London: John 
Bale, Sons and Danielsson, Ltd., 1930.) 25s. net. 

Brain, Charles K. Insect Pests and their Control in 
South Africa. DemySvo. Pp. xii +468 + viii. (Cape Town; 
Die Nasionale Pers Be^perk, 1929.}* 

Diels, Ludwig. Pflanzengeographie. (Sammlung 
Goschen, Band 389.) Dritte iimgearbeitete Auflage. Pott 
8 VO. Pp. 160. (Berlin imd Leipzig : Walter de Gruyter 
und Co., 1929.) 1.50 gold marks. " . ; 

Discovery Reports, Yol. 1. Issued by the Discovery 
Committee, Colonial Office, London, on behalf of the 
Government of the Dependencies of the Falkland Islands. 
Station List, 1925-1927. Roy. 4to. Pp. 140+ plates 1-6. 
Lis. net. Discovery Investigations : Objects, Equipment 
and Methods. Part i ; The Objects of the Investigations, 
by Stanley Kemp ; Part 2 : The Ships, their Equii 3 ment 
and the Methods used in Research, by Stanley Kemp and 
A. C. Hardy ; Part 3 : The Marine Biological Station, by 
N. A. Mackintosh. Roy. 4to. Pp. 141-232 + plates 7-18. 
9s. 6d. net. The Natural History of the Elephant Seal : 
with Notes on other Seals found,at South Georgia. By 
L. Harrison Matthews, Roy, 4to. Pp. 232-256 -h plates 
19-24, 4s. net. Southern Blue and Fin Whales. By 

N. A. Mackintosh and J. F. G. Wheeler; with two 
Appendices by A. J. Clowes. Roy. 4to. Pp. 257-540 + 
plates 25-44. 30s. net. Parasitic Nematoda and Aeantho- 
cephala collected in 1925-1927. Roy. 4to. Pp. 541-560. 
2s. net. The Birds of South Georgia. By L. Harrison 
^Matthews. Roy. 4 to. Pp. 561-592 +plates 45-56. 12^. 

net. { Cambri dge : At the University Press, 1929.)* 
Empire Marketing Board. Report on Insect In- 
festation of Stored Cacao. Prepared for the Empire 
Marketing Board’s Committee on Infestation of Stored 
Products, by J. W. Munro and W. S. Thomson. (E.M.B. 
24.) Cr. 4to. Pp. 41+4,plates. (London: H.M. 
Stationery Officej 1929.) D’. net,* . : 


Fishery Board for Scotland. Salmon Fisheries, 1929, 
■ No. 4 : Sea Trout of South Uist. The Howmore, Kildonari 
and Loch a Bharp Districts, Part 2. By G. Herbert Nall. 
Imp. 8 VO. Pp. 31, (Edinburgh and London : H.M;. 
Stationery Office, 1929.) 26'. 6d. net.* 

Godwin, H. Plant Biology : an Outline of the Prin- 
ciples underlying Plant Activity and. Structure. Cr. 8vo. 
Pp. X +265. (Cambridge ; At the University Press, 1930.) 
86. 6d. net,* 

Goebel, K. Organographie der Pflanzen, insbesondere 
der Archegoniaten unci Sarnenpfianzen. Zweiter Teil : 
Bryophyten-Pteridophyten. Dritte iimgearbeitete Auf- 
lage. (Jena: Gustav Fischer, 1930.) 35 gold marks. 

Graham, Michael. The Victoria Nyanza and its 
Fisheries : a Report on the Fishing Survey of Lake Vic- 
toria, 1927-1928, and Appendices. Sup. Roy. 8vo. Pp. 255. 
(London : The Crown Agents for the Colonies, 1929. ) 106.* 
Handel- Mazzetti, Heinrich, Herausgegeben von. 
Symbolae Sinicae : liotanische Ergebnisse der Expedition 
der Akademie der Wissenschaften in Wien nach Siidwest- 
China 1914-1918. In7 Teilen. Teil7: Anthophyte. Von 
Heinrich Handel- Mazzetti. Lieferung 1. Pp. 210+4 
Tafeln. (Berlin : Julius Springer, 1929.) 36 gold marks. 

Hegi, Gustav. Alpine Flowers: the most Common 
Plants of Switzerland, Austria and Bavaria. Authorized 
translation by Winifred M. Deans. Ex. Cr, 8vo. Pp. xiii 
+ 74 + 38 plates. (London, Glasgow and Bombay ; Blackie 
and Son, Ltd., 1930.) 7s. 6d. net.* 

Henning, Ernst. Bestimmungstabellen fiir Graser und 
Hulsenfruchte im bliitenlosen Ziistande. Ins Deutsche 
iibertragen von F. von Meissner. Pp. iv+40+7 Tafeln. 
(Berlin: Julius Springer, 1930.) 2.80 gold marks. 

Korosy, K. v. Versuch einer Theorie der Genkop- 
pelung. ( Bibliotheca Genetica, herausgegeben von E. Baur, 
Band 15.) Sup. Roy. 8vo. Pp. xii + 272. (Leipzig : 
Gebriider Borntraeger, 1929.) 40 gold marks.* 

Kiikenthal, Willy, Gegrimdet von. Handbuch der 
Zoologie : eine Naturgeschi elite der Stamine cles Tier- 
reiches. Herausgegeben von Thilo Krumbach. Band 7 ; 
Sauropsida, Allgemeines ; Reptilia ; Aves. Halfte 2, 
Lieferung 5. Med. 4to. Pp. 433-544. (Berlin und Leipzig : 
Waiter de Gruyter und Co., 1929.) 12 gold marks.* 
Leclerc, Henri. Les epices : plantes condimentaires 
de France et des colonies ; leur histoire, leui’s usages 
alimentaires, leurs vertus therapeiitiques. Pp. 134, 
(Paris; Masson et Cie, 1929.) 15 francs. 

Ldhner, Leopold. Die Inzueht ; eine Monograph. 
Skizze ihres Weseiis und ihrer Erseheinungen. Roy. 8vo. 
Pp, 146. ( Freising- iMiinchen ; Datterer Verlag, 1929.) 
9.50 gold marks. 

Maiden, J. H. A Critical Revision of the Genus 
Eucalyptus. Roy. 4to. Vol. 8, Part 2 (Part 72 of the 
complete work). Pp. v + 69-. 1 14 + plates 292-295. 
(Sydney,. N.S.W. : Alfred James Kent, 1929.) 36. ,6d.* 
Ministry of Agriculture and Fisheries. Fishery 
Investigations, Series 2, Vol. 11, No. 5, 1929 : Preliminary 
Observations on the Fat-Content of the Plankton on the 
English Herring Grounds in the North Sea. By R. S. 
Wimpenny. Imp. 8vo. Pp. 23. 2t9. net. Fishery In- 

vestigations, Series 2, A^ol. 11, No. 6, 1929 : The AA^ter 
Movements in the Southern North Sea. Part 3 : The 
Area off the AVash. (a) The Flow of AVater past the Inner 
' Dowsing Lightvessel. By J. N. Carruthers. Imp. 8vo. Pp. 
36, 36. net. (London : H.M. Stationery Office, 1929.)* 

Muller-Lyer, F, The Evolution of Modern Marriage : 
a Sociology of Sexual Relations. Demy Svo. Pp. 248. 
(London: George Allen and Unwin, Ltd., 1930.) 126. 6d. net. 

Nierstrasz und__Hirsch. Anleitung zu zoologisch- 
morphologisehen Ubungen. Band 2 : AAhrbeltiei’e. 
Zweite Auflage. A^on Gottwalt Christian Hirsch. Roy. 
Svo. Pp. xii +207. (Jena : Gustav Fischer, 1930.) 10.50 
gold marks. 

Pax, Ferdinand, und Arndt, Walther, Herausgegeben 
von. Die Robstoffe des Tierreichs, Lieferung 3. Siqj. 
Roy. 8vo. Pp. 160. (Berlin : Gebruder Borntraeger, 
1929.) 12 gold marks.* 

Pool, Raymond J. Flowers and Flowering Plants : an 
Introduction to the Nature and AVork of Flowers and tlie 
Classification of Flowering Plants. Med. Svo. Pp. xx + 
378, . (New Amrk : McGraw-Hill Book Go., Inc. ; London: 
McGraw-Hill Publishing Co., Ltd., 1929.) 176, 6d. net.* 
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Prjanisclinikow, D. N. Spezieller Pflanzenbau : der 
Allbail der landwirtschaftlielieii Kulturpflanzen. Nach der 
siebeiiten russischen Aufiage heraiisgegeben von Ernst 
Tamm. Pp. xii + 719. (Berlin: Julius Springer, 

1929.) 57 gold marks. 

' Sclater/ William Lutley. Systema Avium iEthio- 
picariirn : a Systematic List of the Birds of the Ethiopian 
Legion. Prepared in conjunction with Special Committees 
of the British and American Ornithologists’ Unions. 
Demy 8vo. Part 2. Pp. iii + 305 - 922. (London : 
Taylor and Francis, 1930.) 216’.* 

Sprecher von Bernegg, Andreas. Tropische und 
subtropische Weltwirtschaftspflanzen : ihre Geschichte, 
Kultur und volkswirtschaftliche Bedeutung. Teil 2 : 
Olpflanzen. Boy. 8vo. Pp. xv + 339 + 3 Tafeln. (Stutt- 
gart : Ferdinand Enke, 1929.) 25 gold marks. 

Steche, Otto. Vom Zellverband zum Individuum. 
(Verstandliche Wissenschaft, Band 10.) Pp. viiiTl60. 
(Berlin : Julius Springer, 1929.) 4.80 gold marks. 

Stephenson, J. The Oligochaeta. Boy. 8vo. Pp. 
xvi+97S. (Oxford: Clarendon Press ; London: Oxford 
University Press, 1930.) 60.9. net.* 

Taylor, Frederick Beatson, Compiled by. Notes on 
Diatoms : an Introduction to the Study of the Diatomaeeae. 
Demy 8vo. Pp. ii+269. (Bournemouth : The Compiler, 
2a Montague Boad, 1929.) 21.9.* 

Horticulture : Agfriculture : Forestry 

Adermann, Woldemar. Die russische Baumwoll- 
industrie nach dem Kriege. Boy. 8vo. Pp. vii + 117. 
(Berlin: Ost-Europa-Verlag, 1929.) 6 gold marks. 

Chevalier, Aug. Les cafeiers du globe. (Encyclo- 
pedic biologiq tie, Torne 5.) Boy. 8vo. Pp. 196. (Paris: 
Paul Lechevalier, 1929.) 

Francis, W. D. Australian Bain-Forest Trees : ex- 
cluding the Species confined to the Tropics. Boy. 8vo. 
Pp. xii + 347. (Melbourne: Council for Scientific and 
Industrial Research, 1929.) KB.* 

Konig, Josef. Die Ermittlung des Dtingerbedarfs des 
Bodens. 8vo. Pp. 75. (Berlin : Paul Parey, 1929.) 
3.50 gold marks. 

Kopp. Les ananas : culture, utilisation. (Encyclo- 
pedic biologique, Tome 6.) Boy. 8vo. Pp. 283. (Paris: 
Paul Lechevalier, 1929.) 

Ministry of Agriculture and Fisheries. Miscel- 
laneous Publications, No. 45 : Rotation of Crops. By 
B. G. White. Second edition. Roy. 8vo. Pp. 22+6 
maps. (London : Ministry of Agriculture and Fisheries, 
1929.) 4d.net.* 

Moon, Franklin, and Brown, Nelson Courtlandt. 
Elements of Forestry. Second edition, revised and reset. 
Third, printing, corrected. Ex. Cr. 8vo. Pp. xvii+409. 
(New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1929.) 17^. 6d. net.* 

Orwin, C. S. The Beelamation of Exmoor Forest. 
Roy. 8vo. Pp. X + 172. (London: Oxford University 
Press, 1929.) 106-, 6d. net. 

Recknagel, Arthur B., and Spring, Samuel N. 
Forestry : a Study of its Origin, Application and Sig- 
nificanee in the United States. Cr. 8vo. Pp. xii +255 
+ xxxvii. (New York and London: Alfred A. Knopf, 
1929.) KB. 6d.* 

Stevens, H. P., and Stevens, W. H. Rubber : Pro- 
duction and Utilization of the Raw Product. (Pitman’s 
Common Commodities and Industries Series.) Third 
edition. Cr. 8vo.- Pp. 124. (London : Sir Isaac Pitman 
and Sons, Ltd., 1930. ) 36'. net. 

'Wagner, Ghristof. Der Neuaufbau der deutschen 
Forstwissemschaft : ein Mahnwort an d. forstl. Welt. 
Boy. 8vo. Pp. 40. (Berlin : Paul Parey, 1929. ) 2.50 gold 
marks. 

Anatomy: 

Asher L., und Spiro, K., Herausgegeben von. Er- 
gebnisse der Physiologic. Band 28. 4to. Ppi x + 704. 
(Mlinchen : J. F.* Bergmaim, 1929.) 74 gold marks. 

Beer, G. R. de. Embryology and Evolution. Cr. Svo. 
Pp. viii + lK). (Oxford: Clarendon Press ; London : 
Oxford University Press, 1930.) 56.net.* 


Bethe, A.; Bergmann, G. v, ; Emhden, G., un,d 
Ellinger, A., Herausgegeben von. Handbudi der nor- 
malen und pathologischen Physiologie rnit Ben'icksich- 
tigung der experimentellen Pharmakoiogie. Band 4 : Re- 
sorption und Exkretion. Pjp. xii + 8S9l 99 gold marks. 
Band 13 : Schutz- und Angriffseinrichtungen, Reaktiouen 
auf Schadigungen. Pp. x + 893. 92 gold marks. ( Berlin : 

Julius Springer, 1929.) 

Brown, R. King, Compiled from Authoritative and 
Official Sources and edited by. A Review of Artificial 
Light Therapy : showing its Proved Value in Medical and 
Surgical Practice. Demy 8vo. Pp. 32. (London : The 
Actinic Press, Ltd., 1929.) 26. net.* 

^ Bucky, Gustav. .Grenz Bay Therapy. With Contribu- 
tions by Otto Glasser and Olga Bc(*kor-Manheimer. 
Translated by Walter James Highman. Demy 8vo. Pp. 
Xii + 170. (New York : The Macmillan Co., 1 929. ) 156. net. * 
Bulliard, H., et Ghampy, P. Abrege dliistologie. 
Quatrieme edition remaniee. Pp. 364 + 6 i)lanehes. (Paris : 
Masson et Cie, 1929.) 28 francs. 

Gathcart, E. P., and Others. Practical Physiology. 
Third edition. Demy 8vo. Pp. 424. (London : * Edward 
Arnold and Co., 1929.) 186.net. 

j Cheesman, J. E. Bailliere’s Synthetic Anatomy. 

‘ Part 4 : The Thigh and Hip. Boy. 8vo. (London : 
Bailliere, Tindall and Cox, 1929.) 36. net. 

Ghiarugi, G. Trattato di ernbriologia : con parti- 
colare riguardo alia storia dello svilui^po dei mammiferi e 
deir uoino. Vol. 1 : Gli elernenti della riprodiizione sessiiale 
e la feeondazioiie. 8vo. Pp. viii + 392. (Milano : Soeieta 
Editrice Libraria, 1929.) 50 lire. 

Davis, Gwilym G. Applied Anatomy. Revised by 
G. P. Muller. Eighth edition. 4to. (Philadelphia and 
London : J. B. Lippincott Co., Ltd., 1929.) 426. net. 

Fribourg “Blanc, A. La traitement de la paralysie 
generale et du tabes par la malaria provoqiiee. (Collec- 
tion Medecine et Chirurgie pratiques.) Pp. 112. (Paris: 
Masson et Cie, 1929.) 15 francs. 

Hoick, Harold H. G. Diet and Efficiency: a Five- 
year controlled Experiment on Man. (The University of 
Chicago Monogi'aphs in Medicine.) Boy. 8vo. Pp. x + 72. 
(Chicago, 111. : Lffii versify of Chicago Press ; London ; 
Cambridge University Press, 1929.) 46.6d.net.* 

Koch, Walter, und Wieck, ’Wilhelm. Anatomische 
Analyse des Bontgenbildschattens des Herzens und der 
Interlobarspalten der Lungen. 4to. ( Jena : Gustav 
Fischer, 1929.) 30 gold marks. 

Kunitz, Albert. The Autonomic Nervous S.ystem. 
Boy. 8vo. (London: Bailliere, Tindall and Cox, 1929.) 
316. 6d. net. 

Labbe , Marcel . Le traitement dli diabete. ( Collection 
Medecine et Chirurgie pratiques . ) Troisieme edition, revue. 
Pp. 172. (Paris: Masson et Cie, 1929.) 12 francs. 

Landois, Leonard, Lehrbuch der Physiolqgie des 
Menschen mit besonderer Berucksichtigung der praktischen 
Medizin. Neunzehnte Auflage bearbeitet von Rudolf 
Bosemann. Roy. 8vo. Pp. xvi + 842 + 3 Tafein. (Berlin und 
Wien : LTrban und Schw'arzenberg, 1929.) 25 gold marks. 

Loew, Oscar, Der Kalkbedarf des Menschen. Fimfte 
verbesserte imd erganzte Aufiage. Pp. 74. (Mtinehen : 
Otto Gmelin, 1929.) 

Long, Esmond R., Edited by. Selected Readings in 
Pathology : from Hippocrates to Virchow. Boy. 8vo, 
Pp. xiv +'305 + 26 plates. (London : Bailliere, Tindall and 
Cox, 1929.) 186. net.* 

Medical Research Council. Special Report Series, 
No. 142 : A Classification of Bright’s Disease. By Dorothy 
S. Bussell, Roy. 8vo. Pp. 248 + 16 plates. (London: 
H.M. Stationery Office, 1929.) 86. 6d. net.* 

Mollendorfl:, W. von, Herausgegeben von. Handbuch 
der mikroskopischen Anatornie des Menschen. Band 1 : 
Die lebendige Masse. Teil 2 : Wachstum und Verrnelirung 
der lebendigen Masse. Bearbeitet von F. Wassermann. 
Boy. 8vo. Pp. ix + 807. (Berlin : Julius Springer, 1929.) 
148 gold marks. 

■ Noorden, G. von *, Salomon, H., und Langs tein, L., 
Bearbeitet von. Handbuch der Ernffiirungsiehre. Band 2 : 
Spezielle Diatetik der Krankheiten des Verdauungs- 
apparates. Von Carl von Noorden und Hugo Salomon. 
Teiil: Magen, Boy. 8vo. Pp. xiv +459. (Berlin : Julius 
Springer, 1929.) 39 gold marks. 
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Nowikoff, M, Das Prinzip der Analogie iind die 
vergirielieijde Aiiatoinie: eirie Studie iiber eine Gesetz- 
juassit^keif. in der Bir^logio. lioy. Svo. Pp. v + 185. (Jena : 
Cbistav .Fis(‘lier, P^ 20 .) 8 gold marks. 

Rauber, Auf^ust, urid Kopsch, Friedrich. Lehrbuch 
nn<l Atlas d(*r Anatomic dcs Menschen. Von Fr. Kopsch. 
inOAbt. Abt.4: Eingeweide. Dreizehnte vermehrte nnd 
vca'licsserte Auilage. 4to. Pp. ivA40i>, (Leipzig: Georg 
'rhieme, HkilL) 21 gold, marks. 

Richards, A. N. Methods and Results of Direct In- 
vestigation of the Function of the Kidiiev. Svo. Pp. 64. 
(London : Pailliere, Tindall and Cox, 1929.) 4s. 6 d. net. 

Ro^er, G.-H., Piiblie sous la direction de. Traite de 
physioiogie normale et pathoIogic|ue. Tome 8 : Physio- 
logie musculairo ; clialeur animale. Pp. 742. (Paris : 
i^Iasson et Cie, 1929.) 95 francs. 

Rogers, Charles Gardner. Laboratory Outlines in 
Com})arative Pliysiologjn (McGraw-Hill Publications in 
tlio Zoological Sciences.) Med. 8 vo. Pp. vii4l30. (Kew 
York : McGraw-Hill Book Co., Inc. ; London : McGraw- 
Hill Publishing Go., Ltd., 1929.) 7.s. M. net.*^ 

Sohotta , J ohannes . Lehrboch und Atlas der Histologie 
und mikroskopischen Anatomie des Menschen. 2 Teile. 
Teil 2 : Atlas der Histologie und mikroskopisclien Anatomie 
des Menschen. (Lehmanns medizin. Atlanten, Band 9, Teil 
2 .) Yierte stark vermehrte und vollstiindig nmgearbeitete 
Atiflagf>. 4to. Pp. iii + 184 + 92 Tafeln. (Muncben : J. F. 
Lehmann. 1929. ) 2 Teile, 48 gold marks. 

Wallace, J. Sim. The Physiology of Oral Hygiene 
and Recent Research : with Special Reference to Accessory 
Food Factors and the Incidence of Dental Caries. Second 
edition. Demy Svo. Pp. vii + 228. (London : Bailliere, 
Timlall and Cox, 1929.) 10^. 6 d. net.* 

Wright, Samson. Applied Physiology. (Oxford 
Medical Publications.) Third edition. Roy. Svo. Pp. 
552, (London: Oxford University Press, 1929.) I 85 .net. 

Anthropology : Archaeology 

Ashmole, Bernard. A Catalogue of the Ancient 
Marbles at Inee Bhmdell Hall. Sup. Roy, 4to. Pp. 
xvi + 139 +51 plates. (Oxford : Clarendon Press ; London: 
Oxford University Press, 1929.) 845. net. 

Brogger, A. W. Ancient Emigrants : a History of the 
Horse Settlements of Scotland, Roy. 8 vo. Pp, xii+208. 
(Oxford : Clarendon Press ; London : Oxford University 
jPress, 1929.) 155.net. 

Dawkins, R. M., Edited by. The Sanctuary of 
Artemis Orthia at Sparta. Excavated and described by 
Members of the Britisli School at Athens, 1906-1916. 
(The Society for the Promotion of Hellenic Studies, Supple- 
mentary Paper No. 5.) Imp. Svo. Pp. xvui+420 + 207 
plates. (London: Macmillan and Co., Ltd., 1929.) 
lQ 55 .net.* 

Driherg, J. H. People of the Small Arrow. Demy 
8 vo. Pp. V + 338. ‘ (London : George Routledge and 
Sons, Ltd., 1930.) IO5. 6 d. net.* 

Ehellng, Erich, und Meissner, Bruno, Heraus- 
gegeben von. Reallexikon der Assyriologie. Band 1, Lie- 
ferting 3: xArwium — Assyrien. Roy, 8 vo. Pp, 161-240 
+ Tafeln 23-38. (Berlin und Leipzig: Walter de Gruyter 
und Co., 1929.) 9 gold marks. 

Evans, William. The Bards of the Isle of Britain : an 
Inquiry into their History and the Validity of their 
Records and Traditions, Edited by Graham Elwell. 
D(uny Svo. Pp. v + 98. (Red Wharf Bay, Anglesey : The 
Author, Pen-y- B on t, n.d.) 35 . 6 ri,* 

Evans, William. The Meini Hirion and Sams of 
Anglesey (considered in relation to the Early Hundred 
System j ; a Key to tlie iintiquities of Britain. * Demy Svo. 
Pp. 49. (Red Wiiarf Bay, Anglesey : The x4.uthor, 
Pen-y-Bont, n.<b) '2s. 6 cL* 

Flower, Robin. Ireland and Medieval Europe : the 
Sir John Rhys Memorial Lecture, British Ac«aderhy, 1927. 
(From the Proceedings of the British [Academy 13.) 
Sup. Roy. Svo. i^p. 35. (LondGn : Oxford University 
Press, n.d.) 25.net.* 

Caster, Moses, Col] ected and reprinted by. Studies 
and Texts in Folklore, Magic, Medieval Roinance, Hebrew 
Apocrypha and Samaritan Archseology. In 3 volumes. 
i\Ied. Svo. Yol. L Pp. XV + 648. Vol. 2. Pp. 650-1356, 
Vol, 3. Pj). 27S, (London : Maggs Bros,, Ltd., 1029.) 635. net. 


Glanville, S. R. „K. Daily Life in Ancient Egypt.. 
(Routledge Introductions to Modern Knowledge, Norb:>.) 
■ Fcap. 8vo. Pp. ^4+74. (London; George Routledge and 
Sons, Ltd., 1030.) 6d.net.* 

HoHman, Carl von. Jungle Gods. Edited by Eugene 
Lohrke. Ex. Cr. Svo. Pp. xxiv + 286 + 10 plates. 
(London : Constable and Co,, Ltd., 1929.) IO 5 . net.* 
Labouret, Henri, et Rivet, _ Paul. , Le royaume d’Arda 
et son evangelisation au xvii® siecle. (Universite cle Paris : 
Travaux et memoires de ITnstitut d’Ethnoiogie, Tome 7.) 
Sup. Roy. Svo. Pp. iv + 63 + 20 planches. (Paris : 
Institut dJ^thnologie, 1929. ) 30 francs.* 

Lloyd, John Edward. The Welsh Chronicles : the Sir 
John Rhys Memorial Lecture, British Academy, 1928. 
(From the Proceedings of the British Academy, Vol. 14.) 
Sup. Roy. Svo. Pp. 25. (London ; Oxford University 
Press, n.d. ) I 5 . 6d.net.* 

Marett, R. R. The Raw Material of Religion : being 
the x4.ndrew Lang Lecture delivered before the University 
of St. Andrews, 25th October 1929. Demy Svo. Pp. 24. 
(London: Oxford University Press, 1929.) 25. net.* 

Martino, J. P. de Olivera. A History of ' Iberian 
Civilization. Svo. Pp. 292. (London ; Oxford University 
Press, 1929.) 125. 6d. net. 

Nicklin, T. Studies in Egyptian Chronology. Part 2 : 
The Sothie Cycle. Demy Svo. Pp. 24. (Biackbiirn : G. 
Toulmin and Sons, Ltd., 1929.)* 

Pryce, F, N. Catalogue of Sculpture in the Depart- 
ment of Greek and Roman x4ntiquities in the British 
Museum. Vol. 1, Part 1 : Prehellenic and Early Greek. 
Cr. 4to. Pp. viii +214 +43 plates. (London: British 
Museum, 1929.) I 85 , net. 

Scott, the late Rev. David Clement. Dictionary of 
the Nyanja Language : being the Encyciopsedic Dictionary 
of the Mang’anja Language. Edited and enlarged by the 
Rev. xMexander Hetherwick. Ex. Cr. Svo. Pp. viii + 612, 
(London : Religious Tract Society, 1929.) 125. 6d. net. 

Spearing, Herbert Green. The Childhood of Art, or 
The Ascent of Man : a Sketch of the Vicissitudes of his 
Upward Struggle, based chiefly on the Relies of his 
Artistic Work in Prehistoric Times. Second and revised 
edition. In 2 volumes. Roy. 8vo. Vol. 1. Pp. xxxvi 
+ 254 + 62 plates- Vol. 2, Pp. iv + 255-548 + 56 plates. 
(London : Ernest Benn, Ltd., 1930.) 425. net.* 

Stevens, Frank. Stonehenge To-day and Yesterday. 
Revised edition. Cr. Svo. Pp. 90. (London: H.Sl, 
Stationery Offiee, 1929.) 6d. net. 

Strong , Eugenie . Catalogue of the Greek and Roman 
Antiques in the Possession of the Right FConourable Lord 
Melchett, F.R.S., at Melchett Court and 35 Lowndes Square. 
Sup. Roy. 4to. Pp. 55. (London; Oxford University 
Press, 1929.) 635. net. 

Toutain, Jules. The Economic Life of the Ancient 
World. Translated by M. R. Dobie, (The History of 
Civilization Series.) Roy. Svo. Pp. xxvii + 361. (London : 
Kegan Paul and Co., Ltd. ; New York ; Alfred A, Knopf, 
1930.) I 65 . net.* ^ ' 

Waddell, L. A. The British Edda : the Great Epic 
Poem of the Ancient Britons on the Exploits of Kin" 
Thor, xWtliur or ildam and his Knights in establishing 
Civilization, reforming Eden and capturing the Holy Grail 
about 3380-3350 b.c. : reconstructed for First Time from 
the Medieval MSS. by Babylonian, FJittite, Egyptian, 
Trojan and Gothic Keys and done literally into 'English! 
Demy 8vo. Pp. Ixxxii + 332 + 30 plates. (London ; 
Chapman and Hall, Ltd., 1930.) 215. not.* 

Wingfield -Stratford, Esme. Tlio tiistory of British 
Civilization. Second edition (revised). Roy. Svo. Pp. 
xix + 1332. (London : George Routledge and Sons, Ltd., 
1930.) 155. net.* 

Philosophy : Psycholog:y . ' 

Adler, Alfred. Individualpsycliologie in, dor Schulc: 
Vorlesiingen fur Lebrer umi ih'zieher! Roy. Svo. Pi}, 
viii + 114, (Leipzig : S. Hirzel, 1929.) 5.50 gold marks. 

Allen, A. H. Burlton. Pleasure and Instinct : a Study 
in the Psychology of Human Action. (international 
Library of Psychology, Pliilosopbv and S(‘io.n,^ifl(^ IVIcthod.) 
Demy Svo. Pp. ix + 336. (Ixoiidon : Kegan Paul and Co.. 
Ltd. ; New York : Hareourt, Brace and Co., 1930.) 
125. 6d. net.* 
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Belgion, Montgomery. Our Present Philosophy of 
Life. Demy 8vo. Pp. 309. (London : Faber and Faber, 
Ltd., 1929.) 12.9. 6d. net. 

Burnet, John. Platonism. Boy. 8vo. Pp. 130. 
(Berkeley, Cal. : University of California Press; London: 
Cambridge University Press, 1929.) 9.9. net. 

Driesch, Hans. Grundprobleme der Psyehologie : 
ihre Krisis in der Gegenwart. Zweite verbesserte Auflage. 
Koy. Svo. Pp. xii + 270. (Leipzig : E. Reinicke, 1929.) 

9.50 gold marks. 

Ewen, John H. Psychology. (Catechism Series.) 
Cr. 8vo. (Edinburgh: E. and S. Livingstone, 1929.) 
1.9. 6d. 

Frobes, Joseph. Lehrbuch der experimentellen Psy- 
(‘hologie. Band 2. Dritte stark umgearbeitete Auflage. 
4to. Pp. xxvii + 647. (Freiburg i. Br. : Herder und Co., 
G.m-b-il., 1929.) 20 gold marks. 

Garcke, Emile. Individual LTnderstanding : a Lay- 
man’s Approach to Practical Philosophy. Demy Svo. 
Pp. xl + 383. (London : Electrical Press, Ltd., 1929.)'*' 
Glockner, Hermann. Hegel. Band 1 : Die Voraus- 
setzimgen der Hegelschen Phiiosophie. (Hegel : Samtliche 
Werke, Band 21.) Svo. Pp. xxviii+443. (Stuttgart: 
Verlag Frommann, 1929.) 14.50 gold marks. 

Gronau, Karl. Platons Ideenlehre im Wandel der 
Zeiten. Svo. Pp. 230. (Hamburg und Braunschweig : 
Georg Westermann, 1929.) 4 gold marks. 

Haubheisch, Marie. Wege zur Losung des Leib- 
Seeleproblems. Boy. Svo. Pp. 132. (Berlin : Beuther 
und Beichard, 1929.) 5 gold marks. 

Hegel, Georg Wilhelm Friedrich. Encyclop^ie-der 
philosophischen Wissenschaften im Grundrisse. Neu 
herausgegeben von Georg Lasson. (Hegel : Samtliche 
Werke, Band 5 : Philosophisehe Bibliothek, Band 33.) 
Dritte Auflage. Svo. Pp. lxxvi + 528. (Leipzig: Felix 
Meiner, 1929.) 9 gold marks. 

Heise, Richard. Nervositat, Lebens- und iSeelen- 
konflikte: ihr Wesen, ihre Erscheinungen und Ursachen, 
sowie deren sichere Beseitigung, Teil 2, Roy. Svo. 
Pp. 235. (Kreuzlingen : Verlag Heise, 1929.) 8 gold 

marks. 

Hollingworth, H. L. Vocational Psychology and 
Character Analysis. Ex, Cr. Svo. Pp. 410. (New York 
and London : D. Appleton and Co., 1930.) 10.s‘. 6d. net. 

Joad, G. E. M. The Present and Future of Religion. 
Demy 8vo. Pp. 224. (London : Ernest Benn, Ltd., 1930.) 
IO 5 . 6d. net. 

Kdlin, Fritz. Der Immanenzgedanke in der Kantisehen 
Erfahrungslehre : ein Beitrag zum Problem der Trans - 
zendentalmotivs als Faktor immanenter Systematik in- 
nerhalb der krit. Idealismus. (Hamburger Beitrage zur 
Phiiosophie der krit. Idealismus, Band 1, Heft 2.) Boy. 
Svo. Pp. 192. (Hamburg : L, Friederichsen und Co. ; 
Berlin und Leipzig: Walter de Gray ter und Co., 1929.) 
12 gold marks. 

Kroh, Oswald. Die Psyehologie des Grundschulkindes 
in ihrer Beziehung zur kindiiclien Gesamtentwieklung. 
Vierte-sechste Auflage. 8vo, Pp. 348. (Langensalza : 
Hermann Beyer xmd Sohn, 1930.) 6.60 gold marks. 

Kiinkel, Fritz, und Kiinkel, Ruth. Die Grundbegriffe 
der Individualpsychologie und ihre Anwendung in der 
Erziehung. Dritte Auflage. Pott 8vo. Pp. 67. (Berlin: 
Verlag Hoffmann, 1929.) 1.20 gold marks. 

Kuntze, Friedrich. Der morphologisehe Idealismus: 
seine Grundlagen und seine Bedeutung. Boy. Svo. Pp. 
viii + 118. (Munchen : C. H. Beck, 1929.) 6 gold 

marks. 

Leuthold, Hans. Das Gedachtnis und seine Pflege. 
Svo. Pp. 32. (Zurich : Funk Verlag, 1929.) 0.80 gold 
mark. 

Lucretius. Titus Lucretius Carus on the Nature of 
Things. Translated by Thomas Jackson. Cr. 8vo. Pp. 
vU+244. (Oxford : Basil Blackwell, 1929.) 7s. 6d. net.* 
Liinemann, Arthur. Logik der Phiiosophie : Grund- 
zLige e. Umgestaltung der ibrmalen Logik. Boy. 8vo. 
Pp. vU -1-127. (Wien und Leipzig : Wilhelm Braumiiller, 
1929.) 5,50 gold marks. 

Major, Rev. H. D. A. Thirty Years After : a New 
Zealander’s Religion, Gl. -Svo. Pp. vii + 107. (Welling- 
ton, Melbourne and London : Whitcombe and Tombs, 
Ltd. ; Oxford : Basil Blackwell, 1929.) 2^. 6d. net* 


Miilier - Freienfels, Richard. Psyehologie des 
deutschen Menschen und seiner Kultur : ein volks- 
charakterologiseher Versueh. Zweite vollig umgearbeitete 
Auflage. Boy. Svo. Pp. xii-t-247. (Mhnchen : C. H. 
Beck, 1929.) 7.50 gold marks. 

. Murchison, Carl, Edited by, in co-operation with F. C. 
Bartlett, Stefan Blachowski, Karl Btihler, Sante De 
Sanctis, Thorleif G. Hegge, Matataro Matsuinoto, Henri 
Pieron, A. L. Schniermann. The Psychological Register. 
(The International University Series in Psychology.) Med. 
8vo. Pp. ix 4-580. (Worcester, Mass.: Clark tlniversity 
Press ; London : Oxford University Press, 1929. ) 27, s. net.* 

Murchison, Carl, Edited- by. The Foundations of 
Experimental Psychology. By H. Banister, Philip Bard, 
W. B. Cannon, W. J. Crozier, Alexander Forbes, Shepherd 
Ivory Franz, Frank N. Freeman, Arnold Gesell, H. Hart- 
ridge, Selig Heeht, James Quinter Holsopple, IValter S. 
Hunter, Truman L. Kelley, Carney Landis, K. S. Lashley, 
Mark A. May, T. H. Morgan, John Paul Nafe, George H. 
Parker, Rudolf Pintner, Eugene Shen, L. T. Troian d, Clark 
Wissler. (The International University Seines in Psy- 
chology.) Med. Svo. Pp. x+907. (Worcester, Mass.: 
Clark University Press ; London : Oxford University 
Press, 1929.) 276\ net.* 

Paschen, Albert. Einfuhrang in Psyehologie und 
Jugendkunde. (Handbuch fur Anstaltserzieher, Teil 4.) 
Boy. 8vo. Pp. 95. (Halle a. S. : Verlag Marhold, 1930. ) 
3.15 gold marks. 

Pear, T. H. The Art of Study. Cr. Svo. Pp. vii 4-117. 
(London : Kegan Paul and Co., Ltd., 1930. ) 3«S‘. 6d. net.* 

Plato. Timaeus and Critias. Translated into English 
with Introductions and Notes on the Text by A. B. Taylor. 
Cr. Svo. Pp. vii -f 136. (London : Methuen and Co., Ltd., 
1929.) 6s. net. 

Plaut, Paul. Die Psyehologie der produktiven Person- 
lichkeit. Boy. Svo. Pp. viii 4 - 324. (Stuttgart: Fer- 
dinand Enke, 1929.) 15 gold marks. 

Rickert, Heinrich. Zur Lehre von der Definition. 
Dritte verbesserte Auflage. Boy- Svo. Pp. xi4-76. 
(Tubingen: J. G. B. Mohr (Paul Siebeck), 1929.) 4 gold 
marks. 

Rieffert, Johann Baptist. Pragmatische Bewusstseins- 
theorie auf experimenteller Grundlage. Roy. Svo. Pp. 
ix 4-229. (Leipzig: Akademische Verlagsgeselisehaft 
m.b.H., 1929. ) 20 gold marks. 

Robin, Leon. Greek Thought and the Origins of the 
Scientific Spirit. Roy. Svo. Pp. xx 4-409. (London: 
Kegan Paul and Co., Ltd., 1929.) 2D. net. 

Russell, Bertrand. Mai'riage and Morals. Cr. Svo. 
Pp. 254. (London : George Allen and Unwin, Ltd., 1929.) 
7s. 6d. net. 

Ruttmann, Wilhelm Julius. Handbuch der padagogi- 
schen Psychologic. Band 1 : Die Methoden der padagogi- 
schen Psyehologie. 4to. Pp. xi 4 - 487. (Halle a. S. : Verlag 
Marhold, 1930.) 19.75 gold marks. 

Sadler, William S. The Mind at Mischief : Tricks and 
Deceptions of the Subconscious and How to Cope with 
Them. Boy. Svo. Pp. xv4-400. (London: Funk and 
Wagnalls Co., 1929.) 176\ 6d. net. 

Schulemann, Gunther. Die Lehre von den Trans- 
cendentalien in der scholastischen Phiiosophie. (For- 
schungen zur Gesehichte der Phiiosophie und der Pada- 
gogik, Band 4, Heft 2. ) Boy. Svo. Pp. vi 4 - 82, (Leipzig i 
Felix Meiner, 1929. ) 6.50 gold marks. 

Schulze, Heinrich. Kritische Untersuehungen zum 
Problem der Enge des Bewusstseins. (Untersuehungen zur 
Psyehologie, Phiiosophie und Padagogik, Band 7, Heft 3.) 
Boy. 8 VO. Pp. 65. (Gottingen: Verlag Caivor, 1929.) 
3 gold marks. 

Schweitzer, Albert. Civilization and Ethics. The 
Philosophy of Civilization, Part 2. (Dale Memorial 
Lectures, 1922.) Second edition, revised. Translated by 
C. T. Campion. Demy Svo. Pp. 288. (London: A. and 
C. Black, Ltd., 1929.) 10a.6d.net. 

Smith, T. V. The Phiiosophie Way of Life. Cr. Svo. 
Pp. xiv 4-234. (Chicago, 111. : University of Chicago 
Press; London: Cambridge University Press, 1929.) 
11a. 6d. net. 

Stratton, George Malcolm. Social Psychology of 
International Conduct. Demy 8vo. Pp. 388. (New York 
and London: D. Appleton and Co., 1930.) 10a. 6d. net. 
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■ Teniiaot, Rev. F. R, Pliilosopliieal Theology.' Yol. 2 : 
The World. tJie Soul and God. Roy. 8vo. Pp. xiv + 276. 
(Cambridge : At the University Press, 19.30.) los, net. 

. , Thomas, Elys tan. What Existence Means : a Theory, 
of Life's Self- Foundation, Transition and Destiny. Cheap 
edition. Cd. Svo. Pp. xiii + 195. (London: Watts and 
Co., i <129.) bv. net. 

W'exberg , Erwin . Individual Psychology. Translated 
by W* B. Wolfe. Demy 8vo. Pp. 442. (London ; George 
Allen and Unwin, Ltd., 1930.) 15,s. net. 

WMtehead, Alfred North. The Function of Reason. 
(Louis Clark Vanuxem Foundation Lectures delivered at 
Princeton University, Mareli 1929. ) Demy Svo. Pp. v -f 
72. (Princeton, IST.J. : Princeton University Press ; Lon- 
don : Oxford University Press, 1929.) 7s. net * 


Clayton, Rev. P. B., and Appleton, , Rev. L. G. 
Weekday Christianity. (Routledge Introductions to 
Modern Knowledge, No. 13.) Fcap. Svo, Pp. iv+7i:) 
(London : George Routledge and Sons, Ltd., 1930 J 
6cf. net.* 


Bacteriology : Hygiene 

Department of Scientific and Industrial Research : 
Food Investigation. Special Report No. 37 : The Handling 
and Stowage of White Idsh at Sea. By Adrian Lurnley, 
J. J. Pique and George A. Reay. Roy. 8vo. Pp. viii -t 
74 + 16 plates. (London: H.M. Stationery Office, 1929.) 
36'. Bd. net.* 

Medical Research Council, A System of Bacteri- 
ology in Relation to Medicine. Voi. 2. By C. H. Browning, 
W. Bulloch, J, H. Dible, A. Fleming, F. Griffith, R. 
Tanner -Hewlett, J. E. McCartney, T. J. Mackie, D. G, S. 
McLaehlan, J. WL McLeod, W.AIair, E. G. D. Murray, 

G. H. Pereival, W. M. Scott, A. L. Taylor, W. J. Tulloch, 

H. D. Wright. Sup. Roy. Svo, Pp. 420. (London: H.M. 

Stationery Office, 1929.) 2Ls*. net.* 

Ministry of Agriculture and Fisheries. Research 
Monograph, No. 1 : Studies concerning the Handling of 
Milk. By the Staff of the National Institute for Research 
in Dairjnng, University of Reading. Third edition. Roy. 
8vo. Pp. 91 +4 plates. (London: Ministry of Agriculture 
and Fisheries, 1929.) L-?. net.* 

Park, William Hallock, and others. Pathogenic 
Micro-organisms : for Students, Physicians and Health 
Officers. "Ninth edition, enlarged and revised. Roy. Svo. Pp. 
820. (London: BaillifAe, Tindall and Cox, 1930.) 30.?. net. 

Pickett- Thomson. The Pathogenic Streptococci : their 
Rdle in Human and Animal Disease (continued). (Annals 
of the Pickett-Thomson Research Laboratory, Vol. 5.) 
Demy 4to. Pp. xi +392 +46 plates. (London: Bailliere, 
Tindall and Cox ; Baltimore, Md. : Williams and Wilkins 
Co., 1929.) 42s. net.* 

Fusey, William Allen. The Care of the Skin and 
Hair. Revised edition. Or. Svo. Pp. 182. (New York 
and London : D. Appleton and Co., 1929.) 5?. net. 

Taliaferro, William H. The Immunology of Parasitic 
Infections. (The Century Biological Series.) Med, Svo. 
Pp. XV +414, (New York and London : The Century Co., 
1929.) 6 dollars.* 

Topley, W. W. G., and Wilson, G. S. The Principles 
of Bacteriology and Immunity. In 2 volumes. Sup. Roy, 
8vo. Vol. 1. Pp. xvi + 587 +xvi, Vol. 2. Pp. viii + 589- 1300 
+ XX. (London : Edward Arnold and Co., 1929.) 50s. net.’ 

Miscellany 

Bjerknes, G. A. Niels Henrik Abel : eine Schilderung 
seines Lebens und seiner Arbeit. Umgearbeitete und 
gekurzte Ausgabe aus Anlass von Abels lOOjahrigem 
Todestag von V. Bjerknes. Ins Deutsche iibertragen von 
Else Wegeiier-Koppen. Demy Svo. Pp. v + 136 + 1 Tafel. 
(Berlin : Julius Springer, 1930.) 6.60 gold marks.* 

Brown, George E., Edited by. The British Journal 
Photographic Almanac and Photographer’s Daily Com- 
panion, with which is incorporated The Year Book of 
Photography and Amateurs’ Guide and The Photographic 
Annual, 1930. Cr. 8vo. Pp. 784 + 64 plates. (London: 
Henry Greenwood and Co., Ltd., 1930.) 2.?. net.* 

Gapell, Richard. Opera. (Benn’s Sixpenny Library, 
No. 99.) Feap, 8vo. Pp. 80. (London: Ernest Benn, 
Ltd., 1930.) 6d.* 

Ghalmers, R, Westland. Social Diseases and Social 
Equipoise : a New Outlook upon the Creative and Com- 
petitive Elements of Society. Demy 8vo. Pp. xi +179. 
(London : J ohn Bale, Sons and Danielsson, Ltd., 1929. ) 

S6\ 6d: net.* 


Gleeves, Mrs. Janet. Making a Home. (Routledge 
Introductions to Modern Knowledge, No. 17.) Fcap. 8vo” 
Pp. ii +78. (London : George Routledge and Sons, Ltd * 
1930.) 6d. net.* 

' Conway, Robert Seymour. The Great Writers of 
Rome. (Benn’s Sixpenny Library, No. 98.) Fcap. 
Svo. P|). 80. (London : Ernest Benn, Ltd., 1930 i 
6d.* 

Denny, Ludwell. America Conquers Britain : a Re- 
cord of Economic War. Roy. Svo. Pp, xi+429+xvi. 
(London and New York : Alfred A. Knopf, 1930 '] 
12s. 6d.* 

Fox, R. Fortescue. An Annual Guide to the Spas and 
Marine Health Resorts of Great Britain and Ireland and 
New Zealand : being the Health Resorts Section of the 
Medical Directory, 1930 ; with Lists of Hydros, Hotels 
and other Residential Accommodation. Roy. Svo. Pp. 
106 + 12 plates. (London: J. and A. Churehill, 1930.) 
1,?. net.* 

Haslam, J. F. G. Recent Advances in Preventive 
Medicine. With a Chapter on the Vitamins by S. J. 
Cowbell. (The Recent Advances Series. ) Ex. Cr. Svo. 
Pp. viii + 328 +6 plates. (London: J. and A. Churchill, 
1930.) 12.?. 6d.* 

Hecht, John S. Unsolved Problems : National and 
International. Med. Svo. Pp, 288. (London : Jarrolds 
Publishers (London), Ltd., 1930.) 165*. net.* 

Jespersen, Otto. Novial Lexike : International 
Dictionary: Dictionnaire International ; Internationales 
Worterbuch. Ex. Cr. Svo. Pp. 251. (London : George 
Allen and Unwin, Ltd. ; Paris : Paul Geuthner ; Heidel- 
berg : Carl Winter’s Universitatsbuehhandlung, 1930.) 
3.?. 6d. net.* 

Kenyon, Sir Frederic. Libraries and Museums, 
(Benn’s Sixpenny Library, No. 100.) Fcap. Svo. Pp. 79. 
(London: Eimest Benn, Ltd., 1930.) 6d.* 

Nauka Polska : jej Potrzeby, Organizacja i Rozwoj 
(Science and Letters in Poland). Vol. 11. Or. 4to. Pp. 

X +393. (Warszawa : Kasy Im. Mianoskiego, 1929.)* 
Oakden, Ellen C,, and Sturt, Mary. Growing Up; 
ho-w One did it in different Times and Places. Cr. Svo. 
Pp. 238. (London: Kegan Paul and Go., Ltd., 1930.) 
os. net.* 

Paine, W. W. Banking. (Benn’s Sixpenny Library, 
No. 108.) Fcap. Svo. Pp. SO. (London: Ernest Benn, 
Ltd., 1930.) 6d.* 

PelHzzi, Gamillo. Romanticism and Regionalism : 
Annual Italian Lecture of the British Academy, 1929. 
(From the Proceedings of the British Academy, Vol. 15.) 
Sup. Roy. Svo. Pp. 46. (London : Oxford University 
Press, 1929.) 25.net.* 

Ponsonby, Arthur. British Diarists. (Benn’s Six- 
penny Library, No. 70.) Fcap. Svo. Pp. 80. (London: 
Ernest Benn, Ltd., 1930.) 6d.* 

Ransom, H.' A. Vincent. Landmarks in English 
History, (Routledge Introductions to Modern Knowledge, 
No. 12.) Fcap. Svo. Pp. iv + 75. (London: George 
Routledge and Sons, Ltd., 1930.) 6d. net.* 

Royal Society. Year-Book of the Royal Society of 
London, 1930 (No. 34). Demy Svo. Pp, vi+219. (Lon- 
don: Harrison and Sons, Ltd., 1930.) 7s. 6d.* 
Rudyerd-Helpman, Dorothy, Collected by. Patrol 
Emblems for Girl Guides: their History and Legends. 

Cr. Svo. Pp. vii + 138. (Glasgow: Brown, Son and 
Ferguson, Ltd., 1929.) 25. net.* 

Schiick, H,, and Sohlmau, R. The Life of Alfred 
Nobel. Translated from the German of W. H. v. d. Muelbe 
by Brian and Beatrix Liinn. Roy. Svo. Pp. ix +353 + 18 
plates. (London: William Heinernann, Ltd., 1929.) 
2l5.net.* 

Seagle, William. Cato : or The Future of Censorship. 
(To-day and To-morrow Series. ) Pott Svo. Pp. 96, 
(London : Kegan Paul and Co., Ltd. ; New York : E. P. 
Dutton and Co., 1930,) 25. 6d. net.* 

Smith, Bruce. Fugitive Thoughts— in Measure. Gh 
Svo. Pp. 80. (Sydney, N.S.W. : Waite and Bull, 1929.)* 
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SCIENTIFIC INSTRUMENTS 

^T^HE~?EBMJARY"^ special Exhibl- 

J- tion Number enlarged to 48 pages devoted to the 
Twentieth Annual Exhibition of the Physical and Optical 
Societies. 

DISCOURSES given at the Exhibition by the 
J- Right Hon. Lord Rayleigh, M.A., Sc.D., F.R.S., 
on Iridescent Colours in Nature from the Standpoint of 
Physical Optics, and by S. G. Brown, M.I.E.E., 
F.Inst.P., F.R.S., on Gyro Compasses for Gunfire Con- 
trol, are exclusively published in this Journal 
^HE EXHIBITION is described in a series of articles, 
L specially written, including Research and Experi- 
mental Section, by Professor E.N. da C. Andrade, D.Sc., 
Ph.D., F.Inst.P.; Craftsmanship Competition for 
Apprentices and Learners in Exhibiting Firms, by Robert 
W. Paul, M.I.E.E., F.Inst.P.; Commercial Electrical 
Instruments, by A. C. Jolley, A.M.I.E.E., F.Inst.P.; 
Laboratory Electrical Instruments, by E. H. Rayner, 
Sc.D., F.Inst.P. ; Temperature Measuring Equipment, 
by Allan Ferguson, M.A., D.Sc., F.Inst.P.; Wireless 
Apparatus, by R, L. Smith-Rose, D.Sc., Ph.D., 
A. M.I.E.E. ; Optical Instruments, by W. B. Courts, 
M.A., B.Sc., F.R.S. E. ; Microscopes, byD. j. Scourfield; 
Meteorological Instruments, by E. G. Bilham, B.Sc.j 
A.R.C.S. ; Physiological Apparatus, by D. T. Harris, 
M.B., D.Sc. ; Educational Apparatus and Experiments, 
by C. G. Vernon, M.A., B.Sc. 

^HE subscription rate is 50s. per annum ; Post free. 

T he Exhibition Number may be obtained from the 
publishers (price 2/6, post free 2/8), THE 
CAMBRIDGE UNIVERSITY PRESS, Fetter Lane, 
London, E.C.4. 


'JOURNAL OF- 


SCIENTIFIC INSTRUMENTS 


LEWIS’S 

CIRCULATING LIBRARY 

of Scientific, Technicai, 
and IVIedical Books 

covering tlie widest range of subjects, pure and applied. 


ANNUAL 

SUBSGRIPTION 

(Town or 
Country) 

FROM 

ONE GUINEA 

according to the 
number of books 
required at one 
time. 


Subscriptions may commence from any date. 

Books may be retained as long or exchanged as frequently as desired. 

The BEADING AND WRITING ROOM (first fioor) Is open daily. 

Prospectus, with Bi-monthly List of Additions, post free. 

H. K. LEWIS & CO. Ltd., 

136 Gower Street, oow^liace, London, W.C.l 

Telephone : Museum 7756 (3 lines). 

District Railway : Eustcm Square Station. All Tube Railways: Warren Street. 



STANDARD BOOKS 


INTRODUCTION TO 
THEORETICAL PHYSICS 

By Arthur Haas, Ph.D. Translated by T. 
Verschoyle, .M.C., Ph.D., A.R.C.S. Two 
volumes. Second Edition revised. Each volume, 

21s. net. 

WAVE MECHANICS AND THE NEW 
QUANTUM THEORY 

By Arthur Haas, Ph.D. Translated by L. W. 
CoDD, M.A. Demy Svo. 7s. 6d:. net. 


ATOMIC THEORY 
An Elementary Exposition 

By Arthur Haas, Ph.D. 
Verschoyle, M.C., Ph.D., 
Svo. ■ 


Translated by T. 
A. R. C. S. Demy 
lOs. 6d, net. 


ELECTRICAL CONDUCTIVITY OF THE 
ATMOSPHERE AND ITS CAUSES 

By Victor F. Hess, Ph.D. Translated by L. W. 
CoDD, M.A. Demy Svo. 12s. net. 

PROPAGATION OF ELECTRIC CURRENTS 
IN TELEPHONE AND TELEGRAPH CON- 
DUCTORS 

By Sir J. Ambrose Fleming, M.A., D.Sc., F.R.S. 
Fourth Edition revised. Demy Svo, 21s. net. 

INTERACTION OF PURE SCIENTIFIC 
RESEARCH AND ELECTRICAL ENGINEER- 
ING PRACTICE 

By Sir J. Ambrose Fleming, M.A., D.Sc., F.R.S. 
Demy Svo. 16s. net. 

CONTINUOUS CURRENT ENGINEERING 
By Alfred Hay, D. Sc. , M. 1 . E. E. Third Edition 


revised. 


PHOTOMETRY 


14 s. net. 


By J. W. T. A¥alsh, M.A., M.Sc., A. M.I.E.E. 
Medium Svo. 40 s. net. 


APPLIED ELASTICITY 

By S. Timoshenko and J. M. Lessells, B.Sc., 
A.M.I.Mech.E. Medium Svo. 25 s. net. 


VIBRATION PROBLEMS IN 
ENGINEERING 

By S. Timoshenko. Medium Svo. 21s. net. 


Published by 

.CONSTABLE & CO. LTD., 

‘TO 8l 12 ORANGE ST. LONDON W.C.2‘“ 


fuiiitiiiltiiliilil 


/; 
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SCIENTIFIC PERIODICALS 

We wifi purchase for immediate cash COMPLETE SETS, 
RUNS and SINGLE VOLUMES of all Scientific Journals 
and Transactions of the, learned Societies, British and Foreign. 

COMPLETE LIBPARiBS PURCHASED 

WM. DAWSON & SONS, LTD. 

^ Second-liand , and Rare Book 0ept. 

Cannon Honse, Pilgrim Street, London, E.C4 

NONNAC, CENT. LONDON. Central 5822. 


That book you want! 

Foyles can supply any Scientific Book that is in print and 
most of those that arc out of print. They have a Special 
Department for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write, and you will get an intelli- 
gent reply. Books sent on approval. Two million volumes, 
Second-hand, New, Out-of-Print, on every conceivable 
subject in stock. Twenty- five Departmental Catalogues 
issued, any of which will be sent gratis and post free on 
mentioning interests. 

That Book you no longer want! 

Foyles will buy it.— A single volume to a library. 


Charing Cross 
ISoad 


London, 

WX.2 


MOST SUITABLE FOR 

THE WALLS OF SCIENCE LABORATORIES AND LIBRARIES. 

THE STEEL AND PHOTOQRAVURE PORTRAITS IN THE SERIES OF 

SCIENTIFIC WORTHIES 


Michael Faraday 
Thomas' Henry Htixley 
Charles Barwia 
John Tyndall 
Sir Cieorge Gabriel Stokes' 

Sir Charles Dyell 
Sir Charles 'Wheatstone 
Sir Wyviile Thomson 
Robert Wilhelm Bnnsen 
Lord Kelvin 

Baron. A. ' E-' Hordenskjold 
Hermann' L." F, 'Helmholtz 
Sir Joseph Balton Hooker 
William Harvey 
Sir George B. 'Airy 
J, .Lonis Agassiz 

The Portraits of Sir A. GEIKIE, LORB LISTER, Prof. CANNIZZARO. ProL VON KOLLIKER,' 
ProL S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof» SUESS, Sir WM. CROOKES, 

Sir WM. RAMSAY, Dr. A. R. WALLACE, Prol. H. POINCAHlfe, Sir J. J. THOMSON, Sir 
NORMAN LOCKYER, Prof. LORENTZ, Prof. PAVLOV, Prof. MICHELSON, and Prof. 

WILLSTATTER belong to a New' Series and are Photogravures, 

Proof Impressions of any oS the above, printed on India Paper, may he had from the Publishers, at 5s. net each. 
Remittances should be made payable to MACMILLAN dc CO., Ltd. 

OFFICE OF “NATURE/’ ST. MARTIN’S STREET, LONDON, W.C.2. 


Jean Baptiste Andri Dumas 
■Sir Richard Owen 
James Clerk Maxwell 
James Prescott Joule 
William ' Spottiswoode 
Arthur Cayley 
Sir C* W« Siemens 
John Couch Adams 
James Joseph Sylvester ,. 
Dmitri Ivanowitsh Men- 
del<Scff 

Louis Pasteur 
Sir Archibald Geikie 
■ Lord Lister 
Stanislao Cannizzaro 


Von Kolliker 
Simon Newcomb 
Sir William Huggins 
Lord Rayleigh 
Eduard Suess 
Sir William' Crookes 
Sir William Ramsay 
Dr, A, Russel Wallace 
Prof. . H. Poincare 
Sir 'J., J. Thomson ^ 
Sir Norman Lockycr 
Prof. H. A. Lorentz 
Prof. I. P. Pavlov 
Prof. A. A. Michelson 
Prof. R. Willstattcr 


“NATURE” SUBSCRIPTION ORDERTORM 


Subscription rates 
Inland Abroad 

£2 12 0 Year £2 17 0 
£16 0 Half year £1 10 0^ 
13 0 Quarter 16 0 
1 All Subscriptions 
■ are payable in advance. 

Cheques and Postal Orders 
should be made payable to 
Macmillan Co., Ltd. 


Please send me (or to address named) 

NATURE for months, for 

which I enclose remittance value,,..,,.... 

Name 

Address 


Date:. 


THIS FORM MAY BE HANDED TO A BOOKSELLER OR NEWSAGENT, OR SENT DIRECT 
MACMILLAN CO., LTD., ST. MARTIN'S STREET, LONDON, W.C. 2. 


TO 





OPTICAL GLASS 


PLATES AND MOULDED BLANKS 
FOR THE SERVICE OF MANUmCTURERS 
OF PHOTOGRAPH iC LENSES, 
BINOCULAR GLASSES .ASTRONOMICAL 
AND SCIENTIFIC INSTRUMENTS. 


PARSONS OPTICAL GLASS C° 
XimOiesf^r. DERBY. 




POLARIMETER 

WITH LANDOLT HEATING APPARATUS 

for ascertaining the rotation values of solutions and melted substances 
at different temperatures. 


The instrument will al.so accommodate ordinary observation tubes 
and, by means of the adjustable table, fitted ve.s.sel.s and test objects 
of any form can be used. Two or three part field and Ventzke scale 
as desired. . . 

Fo// particulars and specification in List “ W, 464,” on request, from 

CARL ZEISS (LONDON) LTD. 

Winsley House, Wells St., Oxford St., London, W.l 


36 " Aperture Reflecting Telescope for the Royal Observatory, 
Edinburgh. 


SIR HOWARD GRUBB, PARSONS 
AND COMPANY 

Engineers, Astronomical Instrument Makers 
OPTICAL WORKS : WALKER GATE 
NEWCASTLE-ON-TYNE, 

Contractors for 

■ COMPLETE OBSERVATORY EQUIPMENT 

STANDARD PRODUCTS : 
Astronomical Telescopes 
Object Glasses 
Mirrors 
Prisms 

Searchlight Reflectors 
Spectrographs 
Coelostats 
Chronographs 
Submarine Periscopes 
Revolving Domes 
Rising Floors, etc. 
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INSTRUMENT CO L™ 


8u2ypleinent to “ NaHire. 


W CAMBRIDGE 
COMPARATOR 


This instrument can be used as a reading 
microscope or as a comparator for the 
rapid and accurate comparison of intervals 
from 50 mm. to 400 mm. on a scale, 
against the same length on a standard 
scale. By substituting telescopes for the 
two microscopes, readings may be taken 
at a distance. 


Booklet No. Il-N 
gives further 
particulars. 


CAMBRIDGE 


O/K.. .. PLACE 

CAMBRIDGE & Showrooms ' LONDON, S.W.L 
ASSOCIATED AMERICAN COMPANY; 

Cambridg-e Instrument Co. Inc., Grand Central Temainal, New York 


T he B.D.H. “Capillator" provides an improved method 
for the determination of Hydrogen Ion Concentration. 

The ‘‘Capillator” consists of a series of capillary tubes filled 
with buffer solutions containing an indicator. These tubes are 
mounted in threes on a white card, and form a series of coloured 
strips, each strip being marked with its exact pH value. Each 
card illustrates the complete colour change of the indicator. 


7>z^ 7-4 lye ‘ "eo ^ 


(Otis King's I K» f02 1-03 1-04 J-OS W6 107 1-08 1-09 !‘ 
Calculator) 

VOU can see at a glance the value of the open 
scales on the Otis King’s Calculator, and 
why accurate results to four or five significant 
figures can be relied upon. 

Almost every hind of calculation dealt with by 
professional and business men is rapidly and 
accurately solved with this handy little pocket 
calculator. 

Multiplication, division, proportion, percentages, 
including both simple and compound factors, are 
all done by a simple operation requiring no 
previous experience in the use of mathematical 
instruments. 

Price with Black Cursor, packed in leather case, 
22s« 6d. each. Post free within the U.K. 


A determination of pH is carried out by mixing equal quantities 
of liquid and indicator, and comparing the colour produced with 
that of the standard tubes of the “Capillator.” By means of the 
"Capillator” determinations of pH are carried out expeditiously 
and accurately, and as little as one drop of the liquid will suffice 
for a test. A “ compensating cell ” is supplied for determining 
the pH of coloured liquids. By the use of the cell in conjunction 
with the " Capillator ” the pH of dark coloured liquids can be 
determined with great accuracy. 

THE BRITISH DRUG HOUSES, Ltd. 

Makers of Fine Chemicals 

Graham Street, LONDON, N. I 


CARBIC LIMITED, 

(Dept. N), 51 Holbom Viaduct, 
London, E.C.1 

Agents in most Dominions and Foreign Countries* 


WRITE TO-DAY 
for illustrated 
and fully desctip^ 
five pamphleu 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH, 


Stipplement to Nature” March 29, 1930 


1 




SOME INTERESTING 
ADDITIONS FOR THE 
LABORATORY 


8e J. GEORGE, Ltd., PROPRIETORS) 

WALL, LONDON, E.C.1 
iFIC INSTRUMENTS 


DEMONSTRATION LABORATORY SECONDS 
CLOCK, with dial 8J inches diameter reading to 6o 
seconds with inset dial reading to i o minutes. Reliable 
36 hour movement in black enamelled brass case with 
eyelet for hanging to wall. The clock is started and 
stopped by means of the side lever and the lower ring 
brings both hands to zero. £1 2 6 


We also supply a similar clock of same dimensions 
but reading to i minute in i / 1 ooths of a minute on 
the large dial and to 6o minutes on the inset dial. 
This clock is fitted with start, stop and fly-back actions, 
but is mounted on an oak base suitable for the lecture 
table. £1 5 e 


POLARIMETER 

This is a simple form of 
instrument by means of 
which practical work 
can be done in the 
elementary laboratory 
where it is inadvisable to 
use an expensive piece of 
apparatus. The instrument 
is fitted with a two-deci- 
meter tube and has a gradu- 
ated scale reading i lo-o-i lo 
with vernier and is mounted 
on a heavy tripod base 
finished in black crystalline 
enamel. £6 5 0 


We are also actual manufacturers of 
Vernier Microscopes, Cathetometers , 
Spectrometers, etc. 


MANUFACTURERS 
OF THE “NIVOC” 
SCIENTIFIC 
SPECIALITIES 


LECTURE ROOM TYPE 

AMMETERS AND VOLTMETERS 
These instruments have been specially 
designed for College and School use 
and can be read at a distance of 40 
feet. They can be supplied with 
either moving coil or moving iron 
movements fitted in a glass case for 
easy demonstration to students. 


COMBINED VOLTMETER AND 
AMMETER, moving coil movement. 

A. Scale to 10 volts and 10 amps. 

£7 10 0 

B. Scale to 20 volts and 20 amps. 

£7 12 6 

AMMETER, moving coil movement. 
Scale to 3 amps, and 30 amps. 

£6 0 0 

AMMETER, moving iron movement. 

£5 5 0 

VOLTMETER, moving coil movement. 
Scale to 3 volts and 30 volts. 

£6 0 0 

VOLTMETER, moving iron movement. 

£5 5 0 
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BRISTOL MUSEUM AND ART 
GALLERY. 

APPOINTMENT OF DIRECTOE. 

The Corporation of Bri.stol are desirous of receiving applications for the 
post of DIRECTOR of the Municipal Museum and Art Gallerj*, at a salary 

of iiSoo per annum. 

Applicants must be_ of proved organising ability. 

The successful applicant will be required to devote the whole of his time 
and attention to the service of the Corporation. 

Any remuneration in respect of services renderedlby the Director as such, 
to any person or body other than the Corporation, will be receivable by the 
Corporation. 

The successful applicant will be required to pass a medical e-vamination 
and to^contribute to the Superannuation Fund. 

Particulars of duties may be obtained frcm the undersigned. 

^ Applications, statingage, education (and if University training), qualifica- 
tions and previous appointments, accompanied by copies of three testimonials 
endorsed “ Director of Museum and Art Gallery,’' to be received here not 
later than April 30, 1930, addres.seci to me. 

The Council House, Bristol, JOSIAH GREEN, 

March 21, 1930. Town Clerk. 


UNIVERSITY OF LONDON. 

The Senate invite applications for the UNIVERSITY CHAIR OP 
PHYSIOLOGY, tenable at Bedford College. Salary £1000 a year. 
Applications (12 copies) must received not later than first post ori 
April 15, 1930, by the Academic Registrar, University of London 
S.W.7, from whom further particulars may be obtained. ’ 

UNIVERSITY COLLEGE OF HULL. 

An ASSISTANT LECTURER IN MATHEMATICS will be appointed 

at a salary of £300, together with usual superannuation benefits. Particulars 
may be obtained from the Secretary, to whom applications should be sent 
by April 14. 

THREE NEW ANATOMICAL CHARTS. 

Skeletal, Muscular, and Nervous Systems. Price £2 :2s. Approval 
willingly. Sawyer, Norwood, Sincil Bank, Lincoln. 

KING’S PATENT AGENCY LTD., 146a 

Queen Victoria Street, E.C.4.. Advice handbook free. 43 years’ refs. 



A NEW 

BOiVIB CALORIMETER 

THE MAHLER-COOK “MINOR” 

The latest, quickest, most accurate, cheap, safe and simple method of determining 
the calorific value of Coal, Coke, Oil, Foodstuffs, etc. 

Made in Staybrite Steel. Price complete £33 

Send for booklet containing our new and simple formulas. 


CHAS. W. COOK & SONS 

(Late Chas. W. Cook, Ltd., MANCHESTER) 

Established 1896 

UNIVERSITY WORKS BATH GROUNDS ESTATE 

■ ASHBY-de-la-ZOUCH 


Telephone : 

57 AsKby-dc-la-Zouch 
Telegrams : 

Royal Ashby-de-la-Zouch 


-IMPORTANT- 


12-14-INGH SPARK HEAVY DISCHARGE INDUCTION COILS 

(GOVERNMENT SURPLUS STORES) 


Every one of these Coils 
was submitted to a very 
exacting Government test for 
output and efficiency. 

They are further guaran- 
teed by us to' be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 

..Specification. — 12 - 14 - 
inch Spark Heavy Discharge 
Coil, complete with Condenser, 
Variable Primary, Discharge 
Pillars, Heavily Insulated, 
and fitted in Solid Polished 
Teak Cases. Can be used in 
the vertical or horizontal posi- 
tion. Fitted with removable 
Carrying Handles. 


To work from 
direct current. 


100-240 V. 



Having secured a few more 
of these Coiis, we can still 
offer them at the 

Low Price of JS2S e ach 
Exclusive of Meter. 
Milliamperemeter ;E3 extra. 
Interrupter extra (see below). 

A UNIQUE OPPOETUNITY 
FOR LABORATORIES 

These Coils havb been supplied 
to leading Universities and 
Science Colleges in England 
and abroad, and the users have 
been highly pleased with their 
construction and efficiency. 

THEY COST TWICE THE 
PRICE ORIGINALLY 

ORDER NOW! 


Suitable Motor Mercury Interrupters to operate the above Coils can be supplied at ^15 each, 
but they can be operated from any existing electrolytic or mercury interrupter. 

Write for List of QuMrajateed Second-band Laboratory X-Ray Apparatus, 

THE COX-CAVENDISH ELECTRICAL CO. (1924) LTD. 

LANGHAM] 105 Great Portland Street, London, W.l rn45ciine.) 


bomb calorimeter 


Coal, Coke, Oils, etc. 

m J 

P'f 

,1'IB embodies many novel 

‘’i' features which are fully 

described in a pamphlet 
post free from the makers 
on request 

Ignition failures 

practically unknown 


G. CUSSONS, LTD. 

The Technical Works, MANCHESTER 

London Office : 231 STRAND, W.C.2 



DUTIES 

Owing to the present peculiar condition of Stock Exchange 
investments, increased attention is being given to investments 
conjoined with Life Assurance. 

For well over a century the old-'established British Life Insur- 
ance Institutions have stood firm through all financial crises. 

In recent years, legislators have made considerable concessions 
to those who pay Life Assurance Premiums. 

As you are aware. Income Tax concessions are granted in 
respect of certain Life Insurance Premiums. 

If you will indicate to us your age next birthday, and the value 
of the policy desired (considering it would be added to from year 
to year by the addition of Bonuses), we shall submit to you an 
Income Tax Saving Scheme. 

As representing no one office in particular, we are able to 
select for you, for your particular circumstances, the most advan- 
tageous market for insurance designed to save Income Tax and to 
mollify the impost of the Death Duties. 


MANN, BALLANTYNE & CO. 

LIFE ASSURANCE BROKERS 


London : 

20 Laurence Pountney Lane 
Cannon Street, E.C.4 


Glasgow : 

1 83 W. George Street 




CHOOL 


This popular instrument has been improved in 
certain details, and now gives better value than 
ever. It is designed by a teacher of geography 
and made by a firm of theodolite makers. 


PRICES 


With plane table 
Without 


^ “The instrument reprodiuces ail the essential 
features of a standard transit theodolite.” — NATURE. 

Sent on approval to any teacher in Great Britain 

Descriptive leaflet post free 

C. F. CASELLA & CO. LTD. 

Regent House, Fitzroy Square, London, W.l 

(Please note New Address) 


HIGH-TENSION OIL-IMMERSED TRANSFORMERS 


IRMERS THE “RADIOSEARCH” X-RAY APPARATUS 

For Crystallography and Physical and Industrial Research 

AS SUPPLIED TO 

the Physical Departments of ®i||| l 


Manchester University 
University College, London 
Cardiff University (2) 
Trinity College, Dublin 
Wigan Technical College 
Vancouver University 
Osmania University College 
Dacca University 
Warsaw University 
Mining Institute, Dniepro-- 
petrovsk 

University Institute of Theo^ 
retical Physics, Copen- 
hagen 

Safety in Mines Research 
Board 

South Metropolitan Gas Co. , 
etc. 


ONE to ONE HUNDRED kilovolts for the production of 
X-rays and for every laboratory purpose where high-tension 
currents are required. 

These transformers embody the most improved methods of 
design and construction. 

JVhen writing for particulars^ please state kilovolts and 


Comprising 70-kilovolt (at 10 milliamperes) high-tension oil-insulated 
transformer, Coolidge X-ray tube, filament heating transformer, 
filament control rheostat, milliampere meter, fully protective X-ray 
shield (certified by the National Physical Laboratory). 

An eminent physicist writes : “ I can give the whole outfit as 
it stands now a strong recommendation : everything works so steadily 
that we get far more /esults from it than from the tubes through 
which we put ten times as much current, but which have to be 
exhausted and water-cooled while they are being run.” 

Price complete, for Alternating Current . . . . . £90 

Ditto, with motor transformer for Direct Current . . . £120 

Can be supplied in greater or smaller capacities, prices for which will be 
quoted on receipt of particulars of kilovolts and milliamperes required. 


current for which the transformer is required, quoted on receipt of particulars of kilovolts and milliamperes required. 

Illustrated descriptive lists sent post free on application, 

rs. THE MEDICAL SUPPLY ASSOCIATION LTD. 


Telephone: 
TERMINUS 5432 
(6 lines) 


Actual Manufacturers of Scientific Electrical Apparatus 

167-185 GRAY’S INN ROAD, LONDON, W.C.l 


• DEPAHTMEHT 

Telegrams: 
Grevillite, Kincross, 
London 
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Recent Scientific and Technical Books. 

Volumes marlced with an asterisk have been received at jJ^ATtruE ” Office. 


Mathematics : Mechanics : Physics 

Ablett, Richard . A Course in Physics : for Medical and 
Dental Students. (Oxford Medical Publications.) Cr. 8vo. 
Pp. xviii + 250. (London : Oxford University Press, 1930. ) 

8.9. 6d. net.'*' 

Barham, William R. Advanced Arithmetic Class 
Book : a Collection of Exercises in Commercial Arithmetic 
(with Answers) covering the Stage II. Examinations of 
the Royal Society of Arts, the National Union of Teachers, 
and kindred Examinations. Cr. 8vo. Pp. vii + 156. 
(London : Sir Isaac Pitman and Sons, Ltd., 1930.) 3^, 6d. 

Bloch, Eugene. L’ancienne et la nouvelle theorie des 
quanta. (Cours de physique theorique de la Faculte des 
Sciences de Paris.) Roy. 8vo. Pp. iv + 417. (Paris: 
Hermann et Cie, 1930.) 90 francs.* 

Bragg, Sir William, and Bragg, W. L., Edited by, 
in order to illustrate the results of X-ray Crystallography. 
Stereoscopic Photographs of Crystal Models. Second 
Series: The Silicates. (London: Adam Hilger, Ltd., 
1929.) Set of 23 photographs, withholding stereoscope. 

24.9. 9d.* 

Bruhat, Georges. Traite de polarimetrie. Roy. 8vo. 
Pp. xvi + 447. (Paris ; Editions de la Bevue d’ Oblique 
thdorique et instrumentale, 1930.) 65 francs.* 

Gar slaw, H . S . Introduction to the Theory of Fourier’s 
Series and Integrals. Third edition, revised and enlarged. 
Demy 8vo. Pp. xiii + 368. (London : Macmillan and Co., 
Ltd., 1930.) 205. net.* 

Davies, Cecil W. The Conductivity of Solutions and 
the Modern Dissociation Theory. Demy 8vo. Pp. viii 
-f 204. (London ; Chapman and Hall, Ltd., 1930.) 
155. net.* 

Department of Scientific and Industrial Research : 
Illumination Research. Technical Paper No. 8 : The 
Effect of Glare on the Brightness Difference Threshold. 
By W. S. Stiles. Roy. 8vo. Pp. viii -h 63 -h 3 plates. 
(London : H.M. Stationery Office, 1929.) 25. 6d. net.* 
D4ve, Col. Charles. Guide de Pouvrier en verres 
d’optique de precision. Demy 8vo. Pp. xvii + 258. 
(Paris : ^Jditions de la Bevue d'^Optique theorique et 
instrumentale, 1930.) 36 francs.* 

Digweed, E. N. Hydraulics, Demy 8vo. Pp. 48. 
(London ; The Association of Engineering and Ship- 
building Draughtsmen, 1930.) 25.net.* 

Froda, Alexandre. Theses presentees a la Faculte des 
Sciences de Paris pour obtenir le grade de Docteur es 
Sciences mathematiques. these ; Sur la distribution 
des proprietes de voisinage des fonctions de variables 
reelles ; 2® these : Propositions donn5es par la Faculte. 
Demy 4to. Pp. 112. (Paris: Hermann et Cie, 1929.) 
25 francs.* 

Gamier, E. La matematica che serve: algebra, 
trigonometria, geometria analitica. (Manuali Hoepli.) 
Cr. 8vo. Pp, xii + 522. (Milano: Ulrico Hoepli, 1930.) 

Gibbs, R. W. M., Perry, D. G., and Howells, J. A. 
Step -at-a-Time Arithmetic. Cr. 8vo. Senior Series. Book 
6 : Pupils. Pp. V + 55. (London : A. and C. Black, Ltd., 
1930, ) Paper, 9d. ; cloth, l5. 

Hadley, H. E. A Manual of Practical Physics. Re- 
vised and enlarged edition. Cr, 8vo. Pp. xiii +283. 
(London : Macmillan and Co., Ltd., 1929.) 45. 

BEaissinsky, M. L’atomistica moderna e la chimica. 
Roy. 8vo. Pp. xiv+315. (Milano : Ulrico Hoepli, 1930.) 
35 lire.* 

Huygens , Christiaan . CEuvres completes de _ Chris- 
tiaan Huygens. Publiees par la Societe Hoilandaise des 
Sciences. Tome 16 : Percussion, Question de Texistence 
et de la perceptibility du mouvement absolu, Force cen- 
trifuge, Travaux divers de statique et de dynamique de 
1659 a 1666. Med. 4to. Pp. iv + 600. (La Haye : 
Martinus Nijhoff, 1929.)* 

Landau, Edmund. Darstellung und Begrimdtmg 
einiger neuerer Ergebnisse der Funktionentheorie, Zweite 
Auflage. Pp. 122. (Berlin : Julius Springer, 1929.) 9.60 

gold marks. 


LevUCivita, Tullio, e Amaldi, Ugo. Lezioni, di 
meceanica^ .razionale. Vol. 1 ; Cinematica, piineipi e 
statica. Seconda edizione riveduta ed aiirnentata. Med. 
8yo. Pp. xiv + 807. (Bologna; Nicola Zanichelli, 1930.) 

75 lire.* ^ 

Levy, Paul, Cours d’analyse. (Cours de F^Jcole poly- 
technique.) Tome 1. Med. 4to. Pp. viii +376. (Paris : 
Gauthier-Villars et Cie, 1930.) 120 francs.* 

_ Paget, Sir Richard.' Human Speech': some Observa- 
tions, Experiments and Conclusions as to the Nature, 
Origin, Purpose and possible Improvement of Hiimau 
Speech. (International Library of Psychology, PhilosophV' 
and Scientific Method.) Demy 8vo, Pp. xiv+360+6 
plates. (London : Kegan Paul and Co., Ltd. ; New York ; 
Harcourt, Brace and Co., 1930.) 255 . net.* 

■ Potter, F. F., and Larrett, Denham. A Junior 
Practical Geometry. Cr. 8vo. Pp, v + 138. (London : 
Sir Isaac Pitman and Sons, Ltd., 1930.) 25 . 6d. 

Rice, James. Introduction to Statistical Mechanics : 
for Students of Physics and Physical Chemistry. Demy 
8vo. Pp. x+333. (London: Constable and Co., Ltd*., 
1930.) 185. net.* 

Saunders, Vivian T., Prepared by. Wall Diagram 
showing range of Electro -magnetic Waves. 6 ft. x 1 ft. 
10 in. (London: John Murray, 1930.) Unmounted, 
4s. 6d. net ; mounted on linen, 85. 6d. net ; mounted on 
linen, folded, IO5. 6d. net ; mounted on linen, varnished, 
on rollers, 125. 6d. net.* 

Schrott, Paul. Praktische Optik : die Gesetze der 
Linsen und ihre Verwendung. Pp. v + 135. (Berlin und 
Wien : Julius Springer, 1930.) 7 gold marks. 

Thomson, G. P. The Atom. (The Home University 
Library of Modern Knowledge.) Fcap. 8vo. Pp. 252. 
(London: Thornton Butterworth, Ltd., 1930.) 25 . 6d. 

net.* 

Walker, A., and McNicoi, G. P. A School Geo- 
metry. Cr. 8vo. Part 1 (Books I.-III.). Pp. viii + 256. 
35. 6d. Part 2 (Books IV.-Vn.). Pt). vi + 251-492. 
35. 6d. Part 2, Section 1 (Books IV.-V,). Pp. vi + 
251-352. 25. Part 2, Section 2 (Books VI.- VII.). Pp, 

vi + 351-480. 2s. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1930.)* 


Engineering* 

Avery, Alfred Henry. The Motorist’s Electrical 
Guide: explains the action and upkeep of Magnetos, 
Starters, Batteries and the many Electrical Accessories 
used on Modern Motor-cars. (Motorist’s Library.) Demy 
8vo. Pp. vii +162. (London: Sir Isaac Pitman and Sons, 
Ltd., 1930.) 35. 6d. net. 

Butterfield, Thomas E. Steam and Gas Engineer- 
ing: a Text covering Power Generating Apparatus 
utilising Energy released by the Combustion of Fuels. 
Med. 8vo. Pp. XV +481. (London: Macmillan and Co., 
Ltd., 1929.) 185. net.* 

Dieterich, Hans Karl. Leistungsprufimgen fiir 
Schwerkraft-Warmwasser-Heizungen. (Beihefte zum Ge- 
sundheits-Ingenieur, Reihe 1, Heft 25.) Pott folio. Pp. 
24. (Munchen und Berlin: R. Oldenbourg, 1929.) 
4.50 gold marks.* 

Foge. Praktische Warmewirtschaft. 8vo. Pp. 160. 
(Hannover : Alfred Oppenberg, 1930.) 10 gold marks. 

Frost, Gapt. Jack. The Wireless Manual : containing 
Notes on the Working and Upkeep of Wireless Sets, 
Loud Speakers and Batteries. Second edition. Cr. 8vo. 
Pp. vii + 164. (London : Sir Isaac Pitman and Sons, Ltd., 
1930.) 55. net. 

■ '■ Hartz, Rutherfurd' B., and Hall, E., E. Airplane 
Mechanics Rigging Handbook. Roy. 8vo. Pp. 268. 
(New York: The Ronald Press ; London : Simpkin 
Marshall, Ltd,, 1930.) 15s. net. 

Henney, Keith. Principles of Radio. Cr, 8vo. Pp. 
477. (New York: John Wiley and Sons, Inc. ; London: 
Chapman and Hall, Ltd., 1930.) 175. 6d. net. 
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.Jaklitscli* Franz. '\\’a.rine(ilH*r£?an,u: bei Mascliiiien. 
(Beihefte zriin Gesiiiidl'ieits-lngonjeur, Reiibe 1, Heft 26.) 
•Pott folio. Pp. 21. (^f Hueheii. und Berlin: R. Olden- 

bourg, 1929.) 4.20 gold marks."** 

Kari, Alexander. The Design of Mereliaiit Ships and 
Cost Estimating : ' a Treatise on Ship Design and Cost 
Estimating, giving up-to-date Metiiods of arriving at 
.Correct Proportions, Form an<l Pow’cn’ to attain Minimum 
Capital Cost with, Maxiiniim Service Efficiency. Second 
edition _enlarged.. Roy.. Svo. Pp. xiv -i- 307. , (Londo.n : 
Crosby Lockwood and Son, 1930. ) 36 a‘. net.*' 

Marryat, H., Edited by. Electrical Wiring and 
Contracting : a Corn]')lete Work by Practical Specialists. 
Or. , Svo. Vol... 2:.I).0. and A.C. cWnerators and Motors, 
Mathematics, Measuring Iiistm,rne,nts and Testing, Wires 
and Cal'jles. Vol. 3 ; Practical Wiring Work, Sw.itching, 
Priinar,\' and Seeonda/ry Cedis. Vol. 4 : Motor Starters and 
Regulators. Private Power Plant, Electric Signs, Estimat- 
ing. (London: Sir Isaac Pitman and Sons, Ltd,, 1930.) 
6.S. net eacln 

Moyer, James A., and others. Ekments of .Engineer- 
in,g Thermodyna.mics. Fourth mdition, revised. Boy. 
Svo. ,Pp. 1.92. (Mew \Wrk John Wiley and Sons., Inc. ; 
Londo.n : Chapman and Ha.ll, Ltd., 1930.) 12<s. Qd, net. 

0.11ivier, F. , La topograpliie sa.ns topographes : traite 
de phot og.ram.md trie. , Roy. .^8vo. Pp. xviii + 30 1 . (Paris : 
Editions de la Revue d^Optique theorique et , instnmieniale^ 
4-2 jfj'HiTICS ^ ' 

^ ^ Pag4 , Majo.r V'ictor W .• The BVrd Model A ’ ’ Car : its 
Construction, Operation' and Repair. . Demy Svo. Pp. 545. 

, (London: Chapman and Hall, Ltd., 1930.) 10-s. net. 
Pounder, C. G. The Balancing of Engines, Demy 
Svo. ' -Pp. 9'9. .' (London : The Association of Engineering 
and Shipbuil.di.ng Draughtsmen, 1930.) 4^. net,* 
..Sheldon, H'. Horton,' and Grisewood, Edgar 
Norman. .Television; Present Methods of Picture Trans - 
mis8io.n. Second printing. Demy Svo* Pp. x 194. 
(Londo,n :..The Library Press, Ltd., 1930.) 10.9. 6d. met.* 
Stewart, '■€* J. A.ircraft Instruments. Demy Svo. 

' Pp. .xix H“ 2^69 4 30 plates. (London : Chapman a.iid Hall, 
Ltd..,' 1930.:)' 2L9.net.* 

Stubbing'S, G. W. Coiiimercial A.C. Measurements. 
Demy Svo. Pp. xvi 4 325. (London : Chapman and 
' Hail, .Ltd., 1930,) 155.net.'* 

. Thome, W, E., and Hooke, A. W. Mining and 
Alluvial Deposits by Dredging and Hydraulieking. Roy. 
Svo. pp. xiv 4 171. (London : Mining Publications, 
Ltd., 1930.) 205.net. 

' Wagener, Georg. Der Warrneubergang an Kuhl- 
, rippen. , ' (Beihefte zum Gesundheits-Ingemeur, Reihe 1, 
Heft 24.) Pott folio. Pp- 32. (Munchen und Berlin: 
R. Oldenboiirg, 1929.) 5.60 gold ina'rks.* 

Wiener, .Lionel.. Articulated Locomotives. Demy 
Svo.. Pp. XV 4 628.' '(London: Constable and Co., Ltd., 
1930.) '425. net.* . 

Chemistry : Chemical Industry 
Abei-FIsclier. Organische Chemie, in. Frage und Ant- 
wort. Fp. 76. (Berlin: Siegfried Seemann, 1930.) 

Abel-Fischer. Anorganisciie und aligemeine Chemie 
in Frage und Antwort. Pp. 106. (Berlin : Siegfried 
Seemann, 1930.) 

Anschtitz, Richard. ■ August Kekule. Roy. Svo. 
.Band 1 : .Leben und Wirken. .Pp. xxiv 4 708 4 20 Tafeln. 
Band 2 : Abhandiungen, Beriehte, Kritiken, Artikel, 
Reden. Pp. xvi 4 960 4 3 Tafeln. (Berlin : Verlag Chemie 
G.m.b.H., 1929.) 120 gold marks.* 

' Auden, ,H. A. Sulphuric Acid and its Manufacture. 
Demy 8 VO. Pp. viii4 231. (London, Mew York and 
Toronto : Longmans, Green and Co., Ltd., 1930. ) 165. net.* 
Barrett, Ernest. A Second Class-Book of Chemistry. 
(Black’s Elementary Science Series.) Second edition. 
Gl. 8vo. Pp. vm4 275. (Loudon : A. and G. Black, Ltd., 
1930.) 35. 6d. 

'Briggs, Dennis 'Brook. A First Year Practical 
Chemistry. (Dent’s Modem Science Series.) Cr. 8vo. 
Pp. vi 4 77. (London and Toronto : J. M. Dent and Sons, 
Ltd., 1930.) l5.4d.* 

Burstin, Hugo. XJntersuchungsmethoden der Erdol- 
industrie : Erdol, Benzin, Paraffin, Schmierol, Asphalt, 
usw. Svo. Pp. xii4 300. (Berlin: Julius Springer, 1930.) 

22 gold marks. 


Department of Scientific and industrial Research. 
Report of Test b'j/’ the Director of Fuel Research on the 
Turner Retort installed at the .Works of the Comae Oil 
Co., Ltd., Coalburii, Lanarkshire. Test carried out 25th 
to 30th 'March 1929. Roy. Svo. Pp. vi4 29. (London: 
H.M. Sta'tionery Office, 1930.) 9d. net.* 

Department of Scientific and Industrial Research : 
Building Research, Technical Paper Mo. 8 : The Corrosion 
of Lead in B'uildings. By F. L. Brady. Roy. Svo. Pp. 
vi 4 30 4 5 plates. 1,5. net. Bulletin Mo. 6: The Preven- 
tion of Corrosion of Lead in .Buildings. By F. L. Brady. 
Roy. Svo. Pp. iv 4 4 4 1 plate. 4d.net. (London: H.M. 
Stationery Office, 1929.)* 

Department of Scientific and Industrial Research ; 
Fuel Research. Technical Paper Mo. 24 : The Assa'y of 
Coal for Carbonisation Purposes. Part 3 : Correlation 
'With Coal Gas Manufacture. By J. G. King and L. J. 
Edgeombe. Roy. Svo.' Pp- vi 4 30. (London : H.M, 
Stationery Office, 1930.) 9d. net.* 

Dieterich, Karl. Analyse der Harze : Balsame und 
Giimmiharze nebst ihrer Chemie und Pharmakognosie ; 
zum Gebrauch in wissenschaftlichen und technischen 
Hntersuchungslaboratorieii unter Berucksiclitigung der 
aitereii und neusten Literatur. Zweite, vermehrte und 
verbesserte Auflage herausgegeben von der Chemisclien 
Fabrik Helfenberg A.-G. vorm. Eugen Dieterich. Meii- 
bearbeitet von Erich Stock. Pp. x 4 456. (Berlin : 
Julius Springer, 1930. ) 44 gold marks. 

Dolch, Moritz. Betriebsmittelkunde fur Chemiker : 
ein Lehrbueh der allgemeiiien chemischen Teehnologie. 
Roy. Svo, Pp. xvi 4 336. (Leipzig: Otto Spamer, 1929.) 
18 gold marks. 

Engelder, Carl J. A Textbook of Elementary Quan- 
titative Analysis. Med. Svo. Pp. xii 4 254. (Mew York : 
John Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1929.) 135. 6d. net.* 

Gmelins Handbuch der anorganischen Chemie. 
Aehte Auflage. Herausgegeben yon der Deutschen 
Chemischen Gesellsehaft. System-Mummer 59: Eisen. 
Teil B, Lieferung 2. Sup. Roy. Svo. Pp. 313-512 4 
xvi. (Berlin: Verlag Chemie G.m.b.H., 1930.) 32 gold 
marks.* 

Hatschek, Emil. Die Viskositat der Fliissigkeiten. 
Roy. Svo. Pp. xii 4 225. (Dresden und Leipzig : Theodor 
Steinkopff, 1929.) 13.50 gold marks. 

Hay, Alfred, Herausgegeben von, Handbuch der 
wissenschaftlichen und angewandten Photographie. Band 
4 : Erzeiigung und Priifung lichtempfindlicher Schichten, 
Lichtquellen. Bearbeitet von M. Andresen, F. Form- 
steeher, W. Heyne, R. Jahr, H. Lux und A. Triimm. 
Svo. Pp. vii 4 344. (Wien und Berlin : Julius Springer, 
1930.) 36 gold marks. 

Kopaezewski, W. Traiffi de bioeoiloidologie. Tome 1 : 
Pratique des eolloi'des. Deuxieme edition entierement 
remaniee et mise a jour. Fascicule 1 : Proprietes me- 
caniques des coiloides. Roy. Svo. Pp. xviii 4 166 4 iv. 
(Paris: Gauthier-Villars et Cie, 1930.) 40 francs.* 

Kiihl, Hans . Zementchemie in Theorie und Praxis : 
ein Abriss in 6 Wortragen, gehalten im Staatliehen 
Forsehimgsinstitut fur Baumaterialien und Glas zu Moskaii. 
Pp. 92. (Berlin : Verlag Zement und Beton G.m.b.H., 

1929. ) 4.50 gold marks. 

Luke, F., and Saunders, R. J. Experimental Chem- 
istry : a Simple Course. Cr. Svo. Pp. vi4l54. (London: 
Sidgwiek and Jackson, Ltd., 1930.) 25. 

Mines Department ; Safety in Mines Research Board, 
Paper Mo. 57 : Mine Rescue Apparatus ; the S.M.R.B. 
Gas Mask. By S. H. Katz and C. S. W. Grice. Roy. Svo. 
Pp. 3742 plates. (London: H.M. Stationery Office, 

1930. ) U. net.* 

Orthner, L., und Relchel, L. Organisch-Chemisches 
Praktikum. Svo. Pp. 276, (Berlin : Verlag Chemie 
G.m.b.H., 1929.) 9 gold marks. 

Ost, Hermann. Lehrbueh der chemischen Teehnologie. 
Siebzehnte, neubearbeitete Aiifiage. Pp. viii 4 839 4 1 1 
Tafeln. (Leipzig; Max Janecke, 1930.) 18.60 gold 

'marks. , 

Pregl, Fritz. Die quantitative organische Mikro- 
analyse. Dritte, durchgesehene, wesentlieh vermehrte 
und zum Teil umgearbeitete Auflage. Pp. xii 4 256. 
(Berlin : Julius Springer, 1930.) 19.80 gold marks. 
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Spackman, Charles. Some Writers on Lime and 
Cement : from Cato to Present Time. Demy Svo. Pp. 
xvii + 287. (Cambridge: W. Heffer and Sons, Ltd.; 
London : Sirnpkin Marshall, Ltd., 1929.) 155. net.* 

Spencer, the late Guilford L, A Handbook for 
Cane-Sugar Manufacturers and their Chemists. Seventh 
edition, revised, rewritten and enlarged by George P. 
Meade. Ex. Cr. 8vo. Pp. xix 4- 560. (Hew York : John 
Wile^r and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1929.) 305.net.* 

Sutcliffe, A. Elementary Chemistry. (Dent’s Modern 
Science Series.) Or. 8vo. Pp. vn + 376. (London and 
Toronto : J. M. Dent and Sons, Ltd., 1930.) 45 .* 

Villa veccMa, G. V. Dizionario di merceologia e di 
chimica applicata. Vol. 2. Quinta edizione. Roy. 8vo. 
Pp. 1096. (Milano : Ulrico Hoepli, 1929.) 60 lire. 


Technolog’y 

Agde, Georg, und Lyncker, Ludwig von. Die 
Vorgange bei der Stiickkoksbildung. (Kohle, Koks, Teer, 
Abhandliingen zur Praxis der Gewinnung, Veredelung und 
Verwertung der Brennstoffe, Band 20.) Roy. Svo. Pp. 
vi + 46 + 74. (Halle a.S. : Wilhelm Knapp, 1930.) 6,40 
gold marks. 

Asp ray, Muriel. A Book of Designs for Craftwork. 
Gl. 4to. Pp. 32. (London : A. and C. Black, Ltd., 1929.) 

l5. 

Barnshaw, Charles, High Drafting in Cotton Spin- 
ning. Cr. 4to. Pp. 128. (London : Ernest Benn, Ltd., 
1930.) 215. net. 

Dobson, Margaret. Lino Prints. (Pitman’s Craft for 
All Series.) Cr. 8 vo. Pp. xiv -f 114. (London: Sir Isaac 
Pitman and Sons, Ltd., 1930.) 2s. 6 d. net. 

Eaton, Charles H., Edited by. Painting and Decorat- 
ing : a Complete Work by Practical Specialists. Cr. Svo. 
Vol. 2 : Marbling, Colour, Cellulose, Heraldry. Vol 3 : 
Wallpaper, Graining, Spray Painting, Paper-Hanging. 
(London : Sir Isaac Pitman and Sons, Ltd., 1930.) 7s. 6 d. 
net each. 

Frolich, Gustav ; SpSttel, Walter, und Tanzer, 
Ernst. Woilkunde: Bildungen und Eigenschaften der 
Wolle. (Technologic der Textilfasern, Band 8 , Teil 1 .) 
4to. Pp. ix +419 4-2 Tafeln. (Berlin: Julius Springer, 

1929. ) 54 gold marks. 

Hayward, Carle R. An Outline of Metallurgical Prac- 
tice. Roy. 8 vo. Pp. ix+612. (London: The Library 
Press, Ltd., 1930.) 30s. net. 

Ho ttenroth, Valentin. Die Kunstseide. (Chemie und 
Technik der Gegenwart, Band 6 .) Zweite erweiterte 
Auflage. Roy. Svo. Pp. xii + 500. (Leipzig: S. Hirzel, 

1930. ) 28 gold marks. 

Johnson, Borough, Written and illustrated by. The 
Art of the Pencil: containing Studies in Pencil of Land- 
scapes and Buildings at Home and Abroad, with Analytical 
Holes on Method for the guidance of Students and Artists. 
Demy 4to. Pp. xvi + 80 + 22 plates. (London : Sir Isaac 
Pitman and Sons, Ltd., 1929.) I 65 .net. 

Manser, Percy, Edited by. Plumbing and Gasfitting : 
a Complete Work by Practical Specialists. Cr. 8 vo. Vol. 
2 : Gas Distribution, Chemistry, Gas Meters, Gas Lighting. 
Vol. 3 : Domestic Hot Water Supply, Pipes and Pipe 
Bending, Heating and Cooking. Vol. 4 : Drainage, Work- 
shop Ax'ithmetic, Jointing and Fixing Pipes, Service 
Laying. (London : Sir Isaac Pitman and Sons, Ltd., 
1930.) 65 . net each. 

Michel, Rudolf. Glastechnisehe Rechentafel. Zweite 
Aufiage. (Mixnchen und Berlin: R. Oldenbourg, 1930.) 
2.20 gold mai'ks. 

Rawkins, R. R. Photographic Printing : Professional 
and Commercial. Demy Svo. Pp. 112. (London : Sir 
Isaac Pitman and Sons, Ltd., 1930.) 35 . Bd. iiet. 

Smith, Paul I., and Norman, Ivy E. Dyeing as a 
Handicraft. Fcap. Svo. Pp. 80. • (London, Hew York, 
Toronto and Meibouime : Cassell and Co., Ltd., 1930.) 
I5.net. 

Taylor, Stewart, and Snell, James E. Practical 
Work for Senior Schools : Craft Woi’k, Stencil and Lino- 
First Year. Cr. Svo. Pp. 62. (London : Oxford Univer- 
sity Press, 1930.) l 5 . 6 d. 


Warlimont, Paul. Das kiinstliehe Holztrocknen. 
Deutsch bearbeitet des Werkes, “Tiie Kiln. DrvirHjc of 
Lumber”, von A. Koehler und R. Thelen. 8vo. ""Pp. 
xi + 14l4'13 Tafeln. (Berlin; V.D.I.-Wriag, 1929.) 12 
gold marks. 

Whitehouse , J . Howard , The Craf tsmanslii p of Books. 
Demy Svo. Pp. 48. (London : George Allen and Unwin, 
Ltd., 1929.) 35. 6d. net. 


I Qeologry : Mineralog’y 

Beyschlag, Franz. Geologische Karte der Ei’de. 
Bearbeitet mit Unterstutziing durch die Preussische Geo- 
logisehe Landesanstalt. 1 ; 15,000,000. Lieferung 1 , 
enthaitend die Blatter 1 , 2 , 3, 4. (Berlin; Gebrhder 
Borntraeger, 1929.) Subskriptionpreis der veils tandigen 
Karte, 150 gold marks.* 

Boden, Karl. Geologisehes Wanderbucli fur die 
Bayerischen Alpen. Svo. Pp. 6 + 458. (Stuttgart : 
Ferdinand Enke, 1930.) 17.50 gold marks. 

Buckman, S. S., the late.' T}rpe Ammonites— VII. 
With Editorial Hote, Chronological and other Tables and 
Index, by A. Morley Davies. Sup. Roy. Svo. Parts 71-72 
(combined). Pp. 15-78. (Thame, Oxon; Executors of 
the late S. S. Buckman, Southfield, 1930.) 205 .* 

Glar, Eberhard, tJber die Geologie des Serpen tin- 
stockes von Kraubath und seiner Umgebung. Roy. Svo. 
Pp. 37. (Graz : Leuschner und Lubensky, 1929.) "2 gold 
marks. 

Dienemann, Wilhelm, und Burre, Otto. Die nutz- 
baren Gesteine Deutschlands und. ihre Lagerstatten : mit 
Ausnahme der Kohien, Erze und Salze. 2 Bande. Band 
2 : Feste Gesteine. Bearbeitet von W. Ahrens, O. 
Burre, W. Dienemann und F. Michels. Roy. Svo. Pp. 
xvi +486. (Stuttgart: Ferdinand Enke, 1929.) 33 gold 
marks. 

Dorn, Paul. Geologischer Exkursionsfuhrer durch die 
Frankenalb und einige angrenzende Gebiete. Band 2. 
Pott Svo. Pp. 194. (Erlangen: Palm und Enke, 1929.) 
6.30 gold marks. 

Fersmann, A, Geochemische Migration der Elemente 
und deren wissenschaftliche und wirtschaftliche Bedeutung, 
erlautert an vier Miner alverkommon : Chibina-Tundren, 
Smaragdgruben, Uren-Grube Tuja-Mujun, Wuste Kara- 
kumy. Teil 1. (Abhandlungen zur praktischen Geologie 
und Bergwirtschaftslehre, herausgegeben von Georg Berg, 
Band 18). Sup. Roy. Svo. Pp. viii + 116+4 Tafeln. 
(Halle a. S. : Wilhelm Knapp, 1929.)* 

Frebold, Geor^. Erzlagerstattenkunde. Band 1 : 
Magmatisehe Erzlagerstatten. (Sammlung Goschen, Band 
1014.) Pott Svo. Pp. 103. 1.50 gold marks. Band 2 : 

Sedimentare und metamorphe Erzlagei'statten. (Sammlung 
Goscheii, Band 1015.) Pott Svo. Pp. 97. 1.50 gold 

marks. (Berlin und Leipzig : Walter de Gruvter und Co., 
1929.) 

Geological Survey, England and Wales, Memoirs 
of the. Explanation of Sheet 217 : The Country around 
Moreton in Marsh. By Linsdall Richardson ; with Con- 
tributions by A. E. Trueman, Daisy M. Williams, R. C. 
Gaut and H. G. Dines. Roy. 8 vo. Pp. vi + 162 + 6 plates. 
4s. 6 d. net. Sheet 217 : Moreton in Marsh. Drift edition. 
Colour printed. 26 in. x 19 1 in. 2 s. net. (London : 
H.M. Stationery Office, 1929.)* 

. Geological Survey, Scotland, Memoirs of the. The 
Geology of Horth Ayrshire. (Explanation of One-inch 
Sheet 22.) Second edition. By J. E. Richey, E. M. 
Anderson and A. G. MacGregor ; with Contributions from 
E. B. Bailey, G. V. Wilson, G. A. Burnett and V. A. 
Eyles. Palaeontological Chapters by the late G. W. Lee 
and R. Crookall, and an Accoxxnt of the Soils and Agri- 
culture by the late R. A. Berry, E. M. Melville and C. 
Louden. Roy. 8 vo. Pp. viii+417. (Edinburgh and 
London : H.M. Stationery Office, 1930.) 105. net.* 

Greenly, Edward, arid Williams, Howel. Methods 
in Geological Surveying. Demy Svo. Pp. xvi +420. 
(London : Thomas Murby and Co. Ltd. ; Hew Yoi'k : D. 
Van Hostrand Co., 1930.) 17s. 6 d. net.* 

Hradil, Guido, und Falser, Heinz V. Die Olsebiefer 
Sudtirols. Roy. 8 vo. Pp. viii + 122. (Leipzig : Johann 
Ambrpsius Barth, 1930. ) 13,20 gold marks, 
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. Imperial Institute. Mineral Industry of .the British 
Empire and Foreign Countries. Abrasives. Roy. 8vo. 
2s. iicL net. Statistical Summary (Production, Imports 
and Exports), 1926-28. Ro^n Svo. 7.s. 6d.net. (London: 

H. M. Stationery Office, 1930.) 

Jaekel, Otto. ■ Die Morphogenie der altesten Wirbel- 
tiere. K ach seiii Tode herausgegeben von , o'hannes W eigelt. 
(Monographien zur Geologie und Palaontologie, Serie 1, 
Hefts:') , Roy. 8vo. . Pp/x + HS + U Tafeln. (Berlin: 
Gebruder Boriitraeger, 1929.) 96 gold marks. 

Landenberger, Emil, Kurzgefasste Geologie von 
Brasilien. 8vo. Pp. 16. (Leipzig : Max Weg, 1929.) 

I. 50 gold marks. 

Landetiberger, Emil, Ber geologische Aufbau von 
Brasilien. 8vo. Pp. 16. (Leipzig: Max Weg, 1929.) 
1.50 gold marks. 

Lancienberger, Emil. Beitrag zur Geologie und zur 
Landeskunde des Staates Goyaz (Zentral-Brasilien). 
8 VO. Pp, 16. (Leipzig: Max Weg, 1929.) 1.50 gold 

marks, 

Lotze, Franz, Stratigraphie und Tektonik des Kelt- 
iberiaelien Gruiidgebirges (Spanien). Roy. 8vo. Pp. 
xxii +320 + 17 Tafeiii. (Berlin : Veriag Weidmann, 1929.) 
30 gold marks. 

Loll, Richard Swann. A Remarkable Ground Sloth. 
(Memoirs of the Peabody Museum of Yale University, Vol. 
3, Part 2. ) Published on the Othniel Charles Marsh 
Publication Fund, Peabody Museum of Yale University. 
Roy. 4to. Pp. x + 39 (9 plates). (New Haven, Conn.: 
Yale University Press ; London : Oxford University Press, 
1929.) 4:8. 6d. net.* 

Mathews, Asa A. L. The Lower Triassic Cephalopod 
Fauna of the Fort Douglas Area, Utah. (Walker Museum 
Memoirs, Vol. 1, No. 1.) Published through the aid of 
the Kappa Epsilon Pi Fraternity. Roy. 4to. Pp. 
V +46 + 11 plates, (Chicago: University of Chicago 
Press; London: Cambridge University Press, 1929.) 
9s. net.* ' 

North, F. J. The Evolution of the Bristol Channel: 
with special reference to the Coast of South Wales. 
Demy 8vo. Pp. viii + 103 + 14 plates. (Cardiff : National 
Museum of Wa les ; Press Board of the University of Wales, 
1929.) l6\*, 

Nowak, Jan. Die Geologie der polnischen Olfelder. 
(Sehriften aus deni Gebiet der Brennstoff-Geologie, Heft 
3.) 4to. Pp. vii + 94. (Stuttgart: Ferdinand Enke, 
1929.) 13 gold rnax'ks. 

Peach, the late Benjamin Neeve, and Horne, the 
late John. Chajjters on the Geology of Scotland. Roy. 
8vo. Pp. xvi + 232 + 18 plates. (London: Oxford Uni- 
versity Press, 1930.) 105. 6d. net.* 

Ries, H. Economic Geology. Sixth edition, revised. 
Med. 8vo. Pp. V + 860 (75 plates. (New York : J ohn Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 1930.) 
305. net.* 

Schutz, Heinrich. When Mammoths Roamed the 
Frozen Earth. Translated from the German by F. 
Barnes. Med. 8vo. Pp. 198. (London: Jonathan Cape, 
Ltd., 1930.) 75. 6d. net. 

Thiiringischen Geologischen Landesuntersuchung 
und vom Thtiringischen Geologischen Verein, Heraus- 
gegeben von der. Beitrage zur Geologie von Thtiringen. 
Band 2, Heft 4. Roy, 8vo. Pp. 161-224. (Jena: Gustav 
Fischer, 1930. ) 2.80 gold marks. 

Wetzel, Walter. Geologischer Fiihrer durch Schleswig- 
Holstein. (Geol. Wanderungen durch Niedersachsen und 
angrenz. Gebiete, Band 2.) Pott 8vo. Pp. 179. (Berlin : 
Gebruder Borntraeger, 1929.) 10 gold marks. 

Woldstedt, Paul. Das Eiszeitalter : Grundlinien e. 
Geologie des Diluviums. Roy. 8vo. Pp. xv+406, 
(Stuttgart : Ferdinand Enke, 1929.) 26.50 gold marks. 

Oeogrraphy : Travel 

. Amundsen, Roald. Mein Leben als Entdecker. 
Ubersetzt von Georg Schwarz. 8vo. Pp. 302. (Wien: 
Veriag Tal, 1929.) 6 gold marks. 

Armstrong, Harold. Turkey and Syria Reborn : a 
Record of Two Years of Travel. Demy 8vo. Pp, 
xiii+270. (London; John Lane, The Bodley Head, 
Ltd., 1930.) 155<. net. 


Baedeker, Karl. Rome and Central Italy : Plandbook 
for Travellers. Sixteenth revised edition. Fcap. 8vo. 
Pp. Ixxiv + 586 + 24. (London : George Allen and Unwin 
Ltd., 1930.) 165.net. 

Baedeker, Karl. Northern Italy, including Ravenna, 
Florence and Pisa : Handbook for Travellers. Fifteenth 
revised edition. Pott 8vo. Pp. lxxxii+704. (London: 
George Allen and Unwin, Ltd., 1929.) I 65 . net. 

Baedeker, Karl. Riviera: -Sudostlich Frankreich, 
Korsika, Oberitalien ; Seen, Bozen, Meran, Genfer See ; 
Handbueh fiir Reisende. Sechste Auflage. Pott 8vo. 
Pp. xxxii + 504. (Leipzig : Karl Baedeker, 1930. ) 15 gold 

marks. 

Banner, Hubert S. A Tropical Tapestry. Demy 8vo. 
Pp. 320. (London: Thornton Butterworth, Ltd., 1929.) 

125. 6d. net. 

Barnard, H. Clive. Outlines of Physical Geography. 
Fourth edition. Cr. 8vo. Pp. viii + 160. (London ; 
A. and C. Black, Ltd., 1930.) 25. Bd. 

Blache, Vidal de la, et Gailois, M. Geographie uni- 
verselle. Tome 8 : Asie Oecidentale (Caucasie, Asie 
mineure, Armenie, Iran, Arabic, Syrie, Mesopotamie), 
par Raoul Blanchard; Haute Asie (Mongolie, Turkestan 
chinois, Tibet), par Fernand Grenard. Sup. Roy. 8vo. 
Pp. 400. (Paris; Armand Colin, 1929.) 100 francs. 

Boccardi, Renzo. Der Lago Maggiore, der Orta- See 
und die Ossola. (Italien : Stadte und Landscbaften.) 4to. 
Pp. 116. ( Wien : Amalthea- Veriag, 1929.) 28 gold marks. 

Borchardt, Ludwig, und Ricke, Herbert. Agypten : 
Landschaft, Volksleben, Baukunst. (Orbis terrarum.) 
4to. Pp. xxviii+272. (Berlin: Veriag Wasmuth, 1929.) 
26 gold marks. 

Bradshaw, R. P. The British Isles : an Introductory 
Study. (Modern World Geographies, Book 1.) Cr. 8vo. Pp. 
233. (Exeter ; A. Wheaton and Co., Ltd., 1929.) 25. 9d. 

Braun, Gustav, Neu bearbeitet von. Grundziige der 
Physiogeographie. Mit Benutzung von W. M. Davis 
“ Physical Geography ” und der deutschen Ausgaben. Zum 
Gebrauch beim Studium und auf Exkursionen. Band 1 : 
Spezielle Physiogeographie. Dritte Auflage. Ex. Cr. 
8vo. Pp. xii + 177. (Leipzig und Berlin : B. G. Teubner, 
1930.) 8 gold marks.* 

Brooks, Leonard, and Finch, Robert, Columbus 
Regional Geographies. Senior Series, Book 2 : North 
America and Asia. Cr. 8vo. Pp. 256. (London : Uni- 
versity of London Press, Ltd., 1930.) 2s. 9d. 

Clarke, Moma. Paris. (Picture Guides Series.) Pott 
4to. Pp. 224. (London; The Medici Society, 1929.) 
7s. Bd. net. 

Gobham, Sir Alan. Twenty Thousand Miles in a 
Flying -Boat ; rny Flight round Africa. Demy 8vo. Pp. 
250 + 32 plates. (London, Bombay and Sydney : George 
G. Harrap and Co., Ltd., 1930.) IO 5 . 6d. net. 

Drygalski, Erich von. Die geographischen Grund- 
lagen der Gliederung Deutschlands. Roy. 8vo. Pp. 14. 
(Miinehen und Berlin: R. Oldenbourg, 1929.) 0.40 gold 

mark. 

Dugmore, Major A. Radclyffe. The iiutobiography 
I of a Wanderer. Roy. 8vo. Pp. 288. (London; Hurst and 
Blackett, Ltd,, 1930.) 185. net. 

Dyottf G. M. Man Hunting in the Jungle: the 
Search for Colonel Fawcett. Demy 8vo. Pp. x+244 
+ 32 plates. (London: Edward Arnold and Co., 1930.) 
125. Bd. net. 

Echagiie, Jose Ortiz, Spanische Kopfe : Bilder aus 
Kastihen, Aragonien und Andalusien . Aus dem Spanischen 
iibersetzt von E. A. Grunauer. (Atlantis-Biicher.) 4to. 
Pp. 31+80. (Berlin: Veriag Wasmuth, 1929.) 9.60 gold 
marks. 

Elston, Roy, Edited by. The Travellers’ Handbook to 
Belgium. (Cook’s Travellers’ Handbooks. ) Fcap. 8vo. Pp. 
xliv + 240, (London: Simpkin Marshall, Ltd., 1929.) 
5s. net. 

Elston, Roy, Edited by. The Travellers’ Handbook to 
Switzerland : including French Savoy and Italian Lakes. 
(Cook’s Travellers’ Handbooks, ) New edition. Fcap. 8vo. 
Pp. xiv-l-422. (London ; Simpkin Marsiiaii, Ltd., 1929. 

7s. Bd. net. 

Elston, Roy. The Travellers’ Handbook for Egypt and 
the Sudan. Fcap, 8vo. Pp. 584. (London: Simpkin 
Marshall, Ltd., 1930.) 205. net. 
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Endres, Franz GarL Grieclienland als Erlebnis : ein 
Reise- iiiid Eriimerangsbuch, 8vo. Pp. 215. (Stuttgart: 
W. Hadecke, 1929.) 9.50 gold marks. 

Every, Rev. E. F. Twenty -five Years in South 
America. Demy 8vo. Pp. vii-f212. (London: S.P.C.K., 
R}29.) 75.6d.net. 

Fairgrieve, J. The Round World : an Elementary 
Geography. (Black’s School Geography.) Fourth edi- 
tion. Cr. 8vo. Pp. x + 116. (London: A. and C. Black, 
Ltd., 1929.) 25. 

Forderreutlier, Max. Die Allgauer Alpen. Dritte 
Aiiflage. Lieferung 8 (Schluss). Roy. 8vo. Pp. 561-656 
+ viii. (Miinchen : Kosel und Pustet, 1929.) 3.50 gold 

marks. 

Garnett, Alice. The Geographical Interpretation of 
Topographical Maps. (New Geography Series.) Ex. Cr. 
8vo. Pp. 304. (London, Bombay and Sydney : George 
G. Harrap and Co., Ltd., 1930.) Is. Qd. ; Atlas, 5s. 

Geisier, Walter. Australian und Ozeanien. Dritte 
ganzlich neubearbeitete Auflage. 4to. Pp. xi-f424 +31 
Tafeln. (Leipzig; Bibliographisehes Institut, 1930.) 
20 gold marks. 

Gerbauit, Alain, The Fight of the Firecrest : the 
Record of a Lone-hand Cruise, from East to West, across 
the Atlantic. New impression. Cr. Svo; Pp. 226+6 
plates. (London: Hodder and Stoughton, Ltd., 1929.) 
55, net.* 

Gide, Andre. Travels in the Congo. Translated from 
the French by Dorothy Bussy. Demy 8vo. Pp. ix + 
375 + 16 plates. (New York and London : Alfred A. 
Knopf, 1930.) 155.* 

Grahmann, Bernhard, und Hiibschmann, Siegfried. 
Ewischen Werra und Elbe : ein mitteldeutsches Heimat- 
biich. (Brandstetters Heimatbiicher dt. Landschaften, 
Band 30.) 8vo. Pp. xi+431. (Leipzig: Friedr. Brand- 
stetter, 1930.) 10 gold marks. 

Grierson, Flora. Haunting Edinburgh. Sup. Roy. 8vo. 
Pp. x + 178. (London: John Lane, The Bodley Head, 
Ltd., 1929.) 205. net. 

Hartiieb, Wladimir von. Das AntlitZ' der Provence. 
Roy. 8vo. Pp. 145. (Munchen : Georg Muller, 1930.) 
7.50 gold marks. 

Hauser, Heinrich. Sohwarzes Revier. Roy. 8vo. Pp. 
149. (Berlin ; S. Fischer, 1930.) 6 gold marks. 

Hurley, Gapt. Frank. Pearls and Savages : Adven- 
tures in the Air, on Land and Sea, in New Guinea. 4to. 
Pp. 414. (New York and London : G. P. Putnam’s Sons, 
1930.) 105. 6d. net. 

Hiirlimann, Martin. Ceylon und Indochina : Burma, 
Siam, Kambodsoha, Annam, Tongking, Yunnan ; Bau- 
kunst, Landschaft und Volksleben. (Orbis terrarum, 
Reilie 3 : Asien, Band 24.) , 4to. Pp. xxxix + 288. (Berlin : 
Verlag Wasmuth, 1929.) 26 gold marks. 

Keilermann, Bernhard. Der Weg der Gotter ; Indien, 
Klein-Tibet, Siam. Roy. 8vo. Pp. 251. (Berlin : S, 
Fischer, 1929.) 7 gold marks. 

Key, Helmer. Kaffee, Eueker und Bananen : .eine Reise 
nach Cuba und Guatemala. Aus dem Schwedischen von 
Alfons Fedor Cohn. Roy. 8vo. Pp. xii + 360. (Munchen : 
Drei-Masken- Verlag, 1929.) 8 gold marks. 

Krabbe, Th. N. . Greenland : its Nature, Inhabitants .and 
History. Translated from the Danish by Annie I. Fausb^ll. 
Roy, 4to. Pp. xvi + 129 +ix + 170 plates. (Copenhagen : 
Levin and Munksgaard ; London: Oxford University 
Press, 1930.) Paper, 335. net ; cloth, 405. net.* 
McGallum, Gapt. Duncan. China to Chelsea : a Modern 
Pilgrimage along Ancient Highways. Demy 8 vo . Pp . 284. 
(London: Ernest Benn, Ltd., 1930.) 2l5.net. 

Martindale, G. G. The Risen Sun : Impressions in New 
Zealand and Australia. Ex. Cr. 8vo. Pp. 288. (London : 
Sheed and Ward, 1929.) 75. 6d. net. 

Mathar, Ludwig. Primavera : Friihlingsfahrten ins 
unbekannte Italien. Zweite verinehrte Aufiage. 4to. Pp. 
274. (Einsiedeln: Verlag Benziger, 1929.) 12 gold marks. 

Maull, Otto. Landerkunde von Siideuropa, (Enzy- 
klopadie der Erdkunde, Band 22.) 4to. Pp. xii + 550. 
(Leipzig und Wien : Franz Deuticke, 1929.) 40 gold marks. 

Melzer, Frith] of. Malaria, Gold und Opium: mit 
Stotzners Heilung kiang-Expedition in der unei’forschte 
Mandschurei. Roy. 8vo. Pp. xi+222. (Leipzig: Verlag 
Haberland, 1929.) 9.50 gold marks. 


Midgley, Cyril. Individual Exercises in School Geo- 
graphy. Book 6 : Australia, New Zealand and the South 
Seas. _ Demy 4to. Pp. 28. (Exeter: x4.. Wlieaton and 
Co., Ltd., 1930.) lOd. net. 

^ Midgley, Cyril, and dowser, Gleeve. Individual 
Exercises m School Geography. Book 9 : Eiementarj^ 
Map Making and Map Reading. Demy 4to. Pp. 4(1 
(Exeter: A. Wheaton and Co., Ltd., 1930.) lOfi. net. 

Minzloff, S. R. In geheimeni Aiiftrag. 8vo. Pp. 226. 
(Leipzig : F. A. Brockhaus, 1929.) 7 gold marks. 

Morden, William J. Across Asia’s Snows and 
Deserts, Roy. Svo. Pp. 416. (New York and London : 
G. P. Putnam’s Sons, 1930.) 7s. 6d. net. 

Muirhead, Findlay, Edited by. England. (The Blue 
Guides.) Third edition. .Fcap. Svo. Pp. lxxx + 615. 
(London : BIacm,illan and Co., Ltd. ; Paris : Libr. Hachette, 
1930.) 165.net. 

^ Niven, Frederick. Canada West. GL Svo. Pp. 
xi + iS8. (London and Toronto: J. M. Dent and Sons, 
Ltd., 1930.) 55.net. 

Nobile, Umberto, Herausgegeben von. Die Vorbe* 
reitungen und die vnssenscliaftlichen Ergebnisse der Polar - 
expedition der Italia. Ubersetzt von W. J. van der 
Stay. 4to. Pp. 98 + 5 Tafeln. (Gotha: Justus Perthes, 
1929.) 18 gold marks. 

Peary. Robert Edwin Peary : a Record of his Explora- 
tions, 1886-1909. Roy. Svo. Pp.xv+299. (London: The 
Cayme Press, 1929.) 155.net. 

Peers, E. Allison. Sf)ain : a Companion to Spanish 
Travel. (Kitbag Travel Books.) Fcap. Svo. Pp. 296. 
(London, Bombay and Sydney : George G. Harraj^ and 
Co., Ltd., 1930.) ‘ Is. U. net. 

Piion, Edmond. The Country round Paris (He de 
Prance). (Picture Guides Series.) Pott 4to. Pp. 222. 
(London : The Medici Society, 1929.) Is. 6d. net. 

Pratt’s Road Atlas of England and Wales : for 
Motorists. New and revised edition. Demy Svo. Pp. 
v + 115. (London : Anglo-American Oil Co., Ltd., 1929.) 
35. 6d. net. 

Prlisse, Albert. Zwanzig Jahre Ansiedler in Deutscli- 
Ostafrika. Svo. Pp.vii+270. (Stuttgart: Strecker und 
Schroder, 1929.) 4 gold marks- 
RSthlisberger, Ernst. El Dorado^: Reise- und Kultur- 
bilder aus d. siidamerikan. Columbien. Zweite durch- 
gesehene ixnd vermehrte Auflage, von Manuel, Walter und 
Blanca Rdthlisberger, Svo. Pp. xx + 396. (Stuttgart : 
Strecker und Schroder, 1929.) 8.50 gold marks. 

Rudolph, Martin. Geographie der Landstrassen und 
Eisenbahnen von Norwegen. 4to. Pp. vii + 124. (Gotha ; 
Justus Perthes, 1929.) 18 gold marks. 

Sanders, E. M. Pictorial Geography. Book 2 ; The 
British Isles, Cr. 4to. Pp. iv + 76. (London: George 
Philip and Son, Ltd. ; Liverpool : Philip, Son and Nephew, 
Ltd., 1930.) 25. 

Schrepfer, Hans. Finnland: Natur, Mensch, Laiid- 
schaft. (Fremdiand - Fremdvolk ; Eigenartige ' Land- 
schaften, Lander und Volker der Erde, herausgegeben 
von Josef Schmid. ) Roy. Svo. Pp. vi,+ 141+15 Tafeln 
+ 10 Karten. (Freiburg im Breisgau : Herder und Co. 
G.m.b.H., 1929.) 5.80 gold marks.* , 

Seefeldner, Erich. \ Geographischer , Ftihrer durch 
S aizburg, Alpen und V orland . ( Sammlung geographischer 

Fiihrer, Band^ 3.)' Pott 8vo. Pp. viii + 279. (Berlin: 
Gebriider Borntraeger, 1929.) 9.60 gold marks. 

Siegrist, Hans. Quer durch Spanien. Svo. Pp. 240. 
(Aarau : H. R. Sauerlander und Co., 1930.) 4.80 gold 
marks. 

Singer, Caroline, and Baldridge, Gyrus Le Roy. 
White Africans and Black. Roy. 4to. Pp. 120. (London : 
George Allen and Unwin, Ltd., 1929.) 355. net. 

Squiers, J. Granville. Alone in an African Swamp. 
(Philip’s New-Prospect ” Readers). Cr. 8vo. Pp. 64. 
(London: George Philip and Son, Ltd.; Liverpool: 
Philip, Son and Nephew, Ltd., 1930. ) 8d. 

’ Stembridge, Jasper H. The World-wide Geogi’apMes. 
Book 2 : Peoples and Homes of Other Lands. Pott 4to. 
Pp. 128. (London: Oxford University Press, 1930.) 
:, 25 . M. 

: Thlerfelder, Franz. Siiomi-Finnland ; das Land der 
1000 Seen. 4to. Pp. 255. : (Braunschweig und Hamburg : 
Georg Westermann, 1929.) 10 gold marks, 
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Thortilil!!, C. J. From Hobo to Cannibal King. 
Roy. Svo. P|). 285. (London : Stanley Paul and Co., Ltd., 

ifdiO.) 18.V, net. 

Traiil, Catherine Parr. -The Backwoods of Canada. : 
bc;ing .Letters from the Wife of an Emigrant Officer, 
(4 the Domestic Economy of British America. 
.L)ero;\’' 8\m. Pp. H77. (Toronto : McClelland and Stewart, 
H)3h. ) 3 dollars. 

Trinkler, Emil. Ini Land der vSttirme : mit Yak- und 
IvaoK'lkanuvanen diirch Inrierasien. Rojn Svo. Pp. 243. 
(Leipzig : F, A. Broeklians, 1030.) 13 gold marks. 

Tudor, Thomas L. Derbyshire. (Little Guides.) Pott 
Svo. (London: Methuen and Co., Ltd., 1930.) 6^. net.^ 
Ulimanii, Hermann. Brasilianiseher Sommer : pm 
Riickbliek auf Europa. Svo. Pp. v -r 128. (Berlin : 
iWiderstands-Verlag, 1930.) 3.60 gold marks. 

Voigt, Berniiard. Die Biiren : Siidafrikanische Grenzer- 
bueli. Roy. Svo. Pp. vii-f256 4-16 Tafeln. (Berlin: 
Paul Parey, 1930.) 10 gold marks. 

Waddeil, L. Austine. Lhasa and its Mysteries : ^with 
a Record of the Expedition of 1903”4. Fourth edition. 
Roy. Svo. Pp. 534. (London ; Methuen and Co., Ltd., 
1930.) 25,9. net. 

Walters , J . Cuming . The Charm of Lancashire. Second 
edition. Cr. 4to. Pp. xii + 158-f24 plates. (London: A. 
and C. Black, Ltd., 1929.) 7.9. 6d. net. 

Waugh, Alec. The Coloured Countries. Roy. Svo. 
Pp, 288. (London: Chapman and Hall, Ltd., 1929.) 
18.9. net.' 

Wegener, Georg. China: cine Landes- und Volks- 
kunde, Roy. Svo. Pp. ^ + 233 + 16 Tafeln. (Leipzig 
und Berlin : B. G. Teubner, 1930.) 10 gold marks. 

Wehrli, Leo. Marokko : von Marrakech bis Fes. Svo. 
Pp. XV + 191. (Ziu’ich : Raseher und Co., 1930.) 9.50 gold 
marks. 

Wilsfci, Paul. Lehrbuch der Markscheidekunde. 4to. 
Teil 1, Pp. viii +252 + 27 Tafeln, (Berlin : Julius Springer, 
1929.) 26 gold marks. 

Wood, Gordon L. The Tasmanian Environment; a 
Human and Economic Geography of Tasmania. Second 
edition. Demy Svo. Pp. 107. (London: Robertson 
and Mullens, Ltd., 1929.) 3-9.net. 


General Biology : Natural History 
Zoology: Botany 

Backer, G. A. The Problem of Krakatao as seen by 
a Botanist. Imp. Svo, Pp. iv + 209. (Weltevreden : 
Visser and Co. ; The Hague : Martinus Nijho:ff, n.d. )* 
Barton- Wright, E. G. Recent Advances in Plant 
Physiology. (The Recent Advances Series.) Ex. Cr. Svo. 
Pp. xii+352. (London: J. and A. Churchill, 1930.) 
126 '. 

Batten, H. Mortimer. Some British Wild Animals. 
From “Habits and Characters of British Wild Animals”. 
Cr. Svo. Book i : The Brown Hare, the Blue or Mountain 
Hare, the Rabbit, the Squirrel. Pp. 80. Book 2 : The 
Otter, the Badger, the Hedgehog. Pp. 88. Book 3 ; The 
Fox, the Gray or Brown Rat, the Water-Rat or Water- 
Vole. Pp. 80. Book 4: The Weasel and the Stoat (the 
Ermine), the Pine Marten, the Polecat, the Wild Cat. 
Pp. 77. (London and Edinburgh : W. and R. Chambers, 
Ltd., 1930. ) 9d. each. 

Becker- Diilmgen, Josef. Handbueh des gesamten 
Gemusebaues einschliesslich des Gemiisesamenbaues, des 
Gewiirz-, Arznei- und Kiichenkrauter. (Becker : Hand- 
buch des gesamten Pflanzenbaues einschliesslich der 
Pfianzenzuchtung, Band 4. ) Zweite neubearbeitete 
Auflage. Roy. 8vo. Pp. xx+829. (Berlin: Paul Parey, 
1929.) 36 gold marks. 

Beebe, William. Logbuch der Sonne : ein Jahr 
Tierleben in Wald und Feld. Deutsche Ausgaben von 
Ernst Alefeld. Svo. Pp. 224. (Leipzig: F. A. Brockhaus, 
1929.) 6 gold marks. 

Behrens, Hans. Tierzeichnungen auf anatomiseher 
Grundlage. Sup. Roy. 4to. Pp. 20+40 Tafeln. (Berlin 
und Leipzig : B. G. Teubner, 1929.) 14 gold marks. 

Bodenheimer, Fritz S. Tabellen des vor-linneischen 
Insektenbestandes. 4to. Pp. 176, (Berlin : W. Junk, 
1929.) 12 gold marks. j 


Brohmer, P., Ehrmann, P,, und Ulmer, G., Heraus- 
gegeben von. Die Tierwelt Mitteleuropas : ein Handbueh 
zii ihrer Bestimrnung als Grundlage ftir faunistisch-zoogeo- 
graphische Arbeiten. In 7 Banden. Band 4, Lieferung 1 b : 
insekten. Teil 1. Roy. Svo. Pp. 43+66. (Leipzi< 3 -.* 
Quelle und Meyer, 1929. ) 7.40 gold marks. ** 

Chapman, Frank M. My Tropical Air Castle : Nature 
Studies in. Panama. Med. Svo. Pp. xiii + 418. (New York 
and London : D. Appleton and Co., 1930.) 21.s. net. 

Dewar, Douglas. Birds of an Indian Village. Third 
edition. Cr. Svo. Pp. 146. (London : Oxford Universitv 
Press, 1930.) 2-9. 6d, net. 

Gilson, H. Gary. ' The British Palmate Orchids. 
(Winchester College Natural History Society. ) Demy 8vo] 
Pp. 36+35 plates, (Winchester : P. and G. Wells, Ltd * 
1930.) 36'.**' 

Grimpe, G., und Wagler, E., Begrundet von. Die 
Tierwelt der Nord- und Ostsee. Herausgegeben von 
G. Grimpe. Lieferung 16. Teil 7 e : Rotatoria, von 
A, Remane ; Teil 10 b: Ostracoda, von W. Klie ; Teil 
11 e^: Halopliile und halobioiite Coleoptera, von H. v. 
Lengerken. Med. Svo. Pp. 156+56+32. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1929.) 21 gold 
marks.* 

Guyenot, Emile. La variation et revolution. (Eri- 
cyclopedie scientifique : Bibliotheque de biologic generale. ) 
Tome 1 : La variation. Gl. Svo. Pp. xx viii +457. (Paris: 
Gaston Doin et Cie, 1930.) 32 francs.* 

How-Martyn, Edith, and Breed, Mary. The Birth 
Control Movement in England. Cr. Svo. Pp. 31. (Lon- 
don: John Bale, Sons and Danielsson, Ltd., 1930.) 
6i, net.* 

Kiikentlial, Willy, Gegriindet von. Handbueh der 
Zoologie ; eine Naturgeschiohte der Stamme des Tier- 
reiches. Herausgegeben von Thilo Krumbach. Band 2 ; 
Vermes Amera, Vermes Polymera, Eehiurida, Sipunculida, 
Priapulida. Lieferung 7, Teil 2. Deihy 4to. Pp. 129-256. 
(Berlin imd Leipzig : Walter de Gmyter und Co., 1930.) 
14 gold marks.* 

Kylin, Harald. Die Delesseriaceen Neu-Seelands. 
4to. Pp. 15 + 12 Tafeln. (Leipzig: Otto Harrassowitz, 
1929.) 2.75 gold marks. 

Lake Witz, Konrad Waldemar. Die Algenflora der 
gesamten Ostsee (ausschl. Diatomeen). 4to. Pp. viii 
+ 474. (Berlin : R. Friedl5-nder und Sohn, 1929.) 24 gold 
marks. 

Matheson, Robert. A Handbook of the Mosquitoes of 
North America : their Structure, how they Live, how they 
carry Disease, how they may foe Studied, how they may 
be Controlled, how they may be Identified. Roy. Svo. 
Pp. xvii+268 + 26 plates. (London: Bailliere, Tindall 
and Cox, 1 920. ) 25^?, net.* 

Mez, Carl. Versuch einer Stammesgeschichte des 
Pilzreiches. 4to. Pp. 58. (Haile a.S. : Veriag Niemeyer, 
1929.) 5 gold marks.* 

Oudemans, J. Th., De Meijere, J. G. H., en Oude- 
mans, A. G., Onder redactie van. Tijdschrift voor 
Entomologie. XJitgegeven door de Nederlandsche Ento- 
mologische Vereeniging. Roy. Svo. Deel 69 ; Jaargang 
1926. Supplement: Kritisch historisch overzieht der 
Acarologie. Eerste Gedeelte : 850 v. C. tot 1758. Pp. 
viii +500. Deel 72: Jaargang 1929. Supplement : Kri- 
tisch historisch overzieht der Acarologie. Tweede Ge- 
deelte: 1759— 1804, Pp. xvii + 1097. {’s-Gravenhage ; 
Martinus Nijhoff, 1926-1929.)* 

Philippson, A. Grundztige der aligemeinen Geo- 
graphie. Band 1. Svo. Pp. 278. (Leipzig: Akade- 
mische Verlagsgesellschaft m.b.H., 1929.) 10.50 gold 

marks. 

Small, James. Flydrogen-ion Concentration in Plant 
Cells and Tissues. (Protoplasma-Monographien, Vol. 2.) 
Demy 8vo. Pp. xii+42L (Berlin: Gebriider Born- 
traeger, 1929.) 30 gold marks.* 

Stapf, O. Index Londinensis to Illustrations of Flower- 
ing Plants, Ferns and Fern Allies. Being an emended and 
enlarged edition continued up to the end of the Year 1920 
of Pritzel’s Alphabetical Register of Representations of 
Flowering Plants and Ferns, compiled from Botanical and 
Horticultural Publications of the XVIIIth and XIXth 
Centuries. Prepared under the Auspices of the Royal 
Horticultural Society of London at the Royal Botanic 
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Gardens, Kew. Vol. 2. . Roy. 4to. Pp. iv + 548, 
(Oxford: Clarendon Press ; London: Oxford University 
Press, 1930.) 105,9. net.^ 

Stapf, O., Edited by. _ Curtis’s Botanical Magazine. 
(Published for the Royal Horticultural Society, London.) 
Vol. 158 (1927), Part 3. Roy. 8vo. Pp. 39 -f plates 
9184-9194. (London : Bernard Quaritch, Ltd., 1930.) 

17Ax6d.net.* 

Thomson, J. Arthur. L’heredite. (Bibliotheque 
scientifique.) Traduit d’apres la cinquierne edition 
anglaise par Henri de Varigny. Roy. 8 vo. Pp. 570. 
(Paris: Payot et Cie, 1930.) 50 francs, 

Watson, W. The Classification of Lichens. (New 
Reprint, No. 18.) Roy. 8 vo. Pp. 68 . (Cam- 
bridge: At the University Press, 1930.) 5s.net. 

Wilkinson, E. S. Shanghai Birds : a Study of Bird 
Life in Shanghai and the Surrounding Districts. Imp. 
8 vo. Pp. xxi + 243 ~r 23 plates. (Shanghai : Nortli- 
China Daily News and Herald, 1929.) 

Wolff, Paul. Aus zoologischen Oarten : Lichtbild- 
studien. (Die blauen Bucher.) 4to. Pp. 126. (Konig- 
stein i.T. : Verlag Langewiesche, 1929. ) 3.30 gold marks. 

fiorticuiture : Agriculture: Forestry 

Aereboe, Fr., Hansen, J., und Roemer, Th., 
Herausgegeben von. Handbuch der Landwirtschaft. In 
funf Bande. Imp. 8 vo. Lieferung 23 (Band 1 ). Pp. 
769-883. 5.80 gold marks. Lieferung 24 (Band 3). 

Pp, 481-517 + 96. 5.80 gold marks. (Berlin: Paul 

Parey, 1930.)* 

Beeler, M. N. Marketing Purebred Livestock- Cr. 
8 vo. Pp. xvi+393. (New York: The Macmillan Co., 

1929. ) 16s. net. 

Bonquet, A. G. B. Cauliflower and Broccoli Cul- 
ture. Cr. 8 vo. (New York : Orange Judd Publishing 
Co., Inc.; London: Kegan Paul and Co., Ltd., 1930.) 
Is. Od. 

Broomhead, William W. Poultry and Profit. New 
and revised edition. Cr. 8 vo, Pp. 128. (London, New 
York, Toronto and Melbourne: Cassell and Co,, Ltd., 

1930. ) 25. 6 d. net. 

Ferr^e, G. J. The Soya Bean and the New Soya 
Flour. Revised Translation from the Dutch by C. J. 
Ferree and J. T. Tussaud. Fcap. 4to. Pp. xi + 77. 
(London : William Heinemann, Ltd., 1930.) 65 . net. 

Fischer, Hugo. Leitfaden der landwirtschaftlichen 
Bakterienkunde. (Thaer-Bibiiothek, Band 120.) 8 vo. 
Pp. iv + 167. (Berlin : Paul Parey, 1930.) 6.50 gold 

Hurst, A. H. The Bread of Britain. Demy 8 vo. 
Pp. ix + 79. (London: Oxford University Press, 1930.) 
25. 6 d. net. 

Knapp, H. B., and Auchter, E. C, Growing Tree 
and Small Fruits. (The Wiley Farm Series. ) Ex. Cr. 
8 vo. Pp. xiii + 510. (New York : John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1929.) 155. 

net.* 

Ministry of Agriculture and Fisheries. Miscel- 
laneous Publications, No. 32 : Rations for Live Stock. 
Sixth edition, by the late T. B. Wood ; revised by H. E. 
Woodman, Roy. 8 vo. Pp. 61. (London; H.M. Sta- 
tionery Office, 1930.) 6 d. net.* 

Pack, Charles Lathrop, and Gill, Tom. Forests 
and Mankind. Demy 8 vo. Pp. xii + 250+24 plates. 
(New York : The Macmillan Co., 1929.) 125. 6 d. net. 

Rothamsted Conferences, 10. The Growth of Cheaper 
Winter Food for Live Stock: being the Report of a 
Conference held at Rothamsted on November 15th, 1929, 
under the Chairmanship of the Rt. Hon. Lord Clinton. 
With Contributions by Sir Jolm Russell, J. G. Stewart, 
H. E. Annett, W. Brunton, Capt. R. Stallard, Harald 
Faber, W. O. Watt, J. R. Keeble, T. C. Ward, W. A. C. 
Carr. Demv 8 vo. Pp. 56. (London : Ernest Benn, 
Ltd., 1930.)’' 25. ed. net.* 

Waugh, Frank A. Everybody’s Garden: the How, 
the Why and especially the Wherefore, of the Home 
Garden, with Emphasis upon the interests of the Average 
American. Med. 8 vo. Pp. 396. (New York ; Orange 
Judd Publishing Co., Inc. ; London : Kegan Paul and Co., 
Ltd., 1930.) 3.50 dollars.* 


Anatomy: Physiology 

^ Blunt, Katharine, _and Cowan, Ruth. Ultraviolet 
Light and Vitamin D in Nutrition. (Idie University of 
Chicago Home Economies Series.) Demy Svo. Pp. 
xiii + 229. (Chicago : University of Chicago Press ; 
London: Cambridge University Press, 1930.)' 11 5 . 6 ri. 
net.* 

Frank, Robert T. The Female Sex Hormone. Roy. 
Svo. Pp. xiv + 324. (London: Bailiiere, Tindall arid C/Ox. 
1930.) 25s. net. 

Medical Research Council. Special Report Series, 
No. 140 : Diet and the Teeth, an Experimental Stiidv. 
Part 1 : Dental Structure in Dogs. By May Meilanby. 
Roy. Svo. Pp. 308 + 109 plates. (London:’ H.M. Sta- 
tionery Office, 1929.) 17.5. 6 d. net.* 

Pfeifer, Richard Arwed. Grundlegende Uiiter- 
suchungen fiir ^ die Angioarchitektonik des mensehlichen 
Gehirns. Pp. iv + 220. (Berlin: Julius Springer, 1930.) 
37.60 gold marks. 

Ross, Col. Sir Ronald, and Watson, Sir Malcolm. 
A Summary of Facts regarding Malaria: suitable for 
Public Instruction. Second edition. Demy Svo. Pp. 
15. (London: Jolm Murray, 1930.) 6 d.* 

Stephenson, Marjory, Bacterial Metabolism. (Mono- 
graphs on Biochemistry, ) Roy. Svo. Pp. xii + 320. 
(London, New York and* Toronto : Longmans, Green and 
Co., Ltd., 1930.) 185 . net.* 

Anthropology : Archaeology 

Davie, Maurice R. The Evolution of War : a Study 
of its Role in Early Societies. (Yale Publications in 
Economics, Social Science and Government, Vol. 1 .) 
Published on the Kingsley Trust Association Publication 
Fund established by the Scroll and Key Society of Yale 
College.^ Med. Svo. Pp. xi + 391. (New Haven, Conn. : 
Yale University Press ; London : Oxford University Press, 

1929. ) I 85 . net.* 

Duggan -Cronin, A. M. The Bantu Tribes of South 
Africa : Reproductions of Photographic Studies. Vol. 2, 
Section 1 : The Suto-Chuana Tribes. Sub-Group 1 : The 
Beehuana. With Introductory Articles on the Suto- 
Chuana Tribes and the Beehuana, by G. P. Lestrade. 
Demy 4to. Pp. 23+26 plates. (Cambridge: Deighton, 
Bell and Co., Ltd., 1929.) 215. net. 

Frazer, Sir James George. Myths of the Origin of 
Fire: an Essay. Demy Svo. Pp. vii+238. (London: 
Macmillan and Co., 1930. ) 125. 6d. net.* 

Macnaughton, Duncan. A Scheme of Babylonian 
Chronology : from the Flood to the Fall of Nineveh ; with 
Notes on Egyptian and Biblical Chronology. Cr. Svo. 
Pp, 187- (London : Luzac and Co., 1930.) 75 . 6d. net. 

Maudslay, Alfred P. Life in the Pacific Fifty Years 
Ago. Demy Svo. Pp. 262. (London : George Routledge 
and Sons, Ltd., 1930.) IO 5 . 6d, net. 

Oesterreich , T . K . Possession, Demoniacal and other, 
among Primitive Races : in Antiquity, the Middle Ages 
and Modern Times. Authorized translation by D- Ibber- 
son. Med. Svo. Pp. xi + 400. (London ; Kegan Paul and 
Co., Ltd., 1930.) 215. net.* 

Pendlebury, J. D. S. Aegyptiaca : a Catalogue of 
Egyptian objects in the Aegean Area. Demy 4to. Pp. 
XX + 122 + 5 plates, (Cambridge : At the University Press, 

1930. ) 155.net. 

Prorok, Byron Khun de. Digging for lost African 
Gods : Five Years’ ArchaBologieal Excavation in North 
Africa, Notes and translation by E. F, Allen. Roy. Svo. 
Pp. 370. (New York and London : G. P. Putnam’s Sons, 
1930. ) 7s. 6d. net. 

R6heim,‘Geza. Animism, Magic and the Divine King. 
Demy Svo. Pp. xviii + 390. (London: Kegan Paul and 
Co., Ltd., 1930.) 2 i 5 .net.* 

Rudd, Herbert F. Chinese Social. Origins. Cr. 8vo. 
Pp. X + 222. (Chicago: University of Chicago Press; 
London : Cambridge University Press, 1930.) 9^5. net. 

Seligman, G. G. Races of Africa. (The Home Uni- 
versity Library of Modern Knowledge.) Fcap. 8vo. 
Pp. 266. (London : Thornton Butterworth, Ltd., 1930. ) 
25. 6d. net.* 
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Tiialioii-Hiii, Ida, and King, Lida Shaw.' Corinth : 
Hesuits of J^xeavations conducted by the American School 
of ClaKsical SiiidicH at Athens. VoL 4, Part 1 : Decorated 
Archit.ecturai Terracottas. (Cambridge, Mass. : Harvard. 
'Cni'v^ersity Press ; London : Oxford LTniversity Press, 
1930.) 2,2a. 6d. net. 

Ttirnbuli,. Grace H,, Co.mpiled by. .Tongues of Fire ; 
a Bible of Sacred Scriptures of the Pagan World. Med. 'Svo. 
Pp. xxvi + 416. (Aow yo.rk : T,he' Macmillan Co., 1929.) 

1 os*, net. 

Wallace, Kennetli E. The Eurasian- Problem Con- 
structively Approached.' With a Foreword by Lieut. -Col. 
A. A. E. Baptist, and Appendices by Cedric Dover. Cr. 
Svo.' Pp. x.i'V + 176. (Calcutta and Simla: Thacker, 
Spink and Co.; London: W. Thacker and Co., 1930.) 
hs. 

Philosophy : Psycholog^y 

Armstrong- Jones, Sir Robert. The Growth of the 
Mind. (The Henderson Trust Lecture for 1929.) Roy. Svo. 
Pp. 29. (Edinburgh and London ; Oliver and Boyd, 
1930.) 6fL 

Broad, G. D. Five Types of Ethical Theory. (Inter- 
national Library of Psyehology, Philosophy and Scientific 
Method.) Demy Svo. Pp. xxvA288. (London: Kegan 
Paul and Co., Ltd. ; New Tork : Harcourt, Brace and Co., 
■1930.) 16.s\ net.'*' 

Gatlisi, George E. G. A Study of the Principles of 
Polities : being an Essay to%vards Political Rationaliza- 
tion. Roy. Svo. Pp. 469. (London : George Allen and 
Unwin, Ltd., 1930.) 1S.S‘. net.* 

Gonklin, Edmund S, The Psychology of Religious 
Adjustment. Cr. Svo, Pp. xlv + 340. (New York : The 
Macmillan Co., 1929.) 8**. 6d. net. 

Davis, Valentine. The Mind of the School Child. 
Demy Svo. Pp. vi -i- 347. (Hyde, Manchester and 
London: Cartwright and Rattray*, Ltd., 1930.) Is. M. 
net. 

Dewey, John. The Quest for Certainty: a Study of 
the relation of Knowledge and Action. (Gifford Lectures, 
1929.) Demy Svo. Pp. 302. (London : George Allen 
and Unwin, Ltd., 1930.) 10s. 6d. net. 

Dotterer, Ray H. Philosophy by Way of the Sciences : 
an Introductory Textbook. Cr. Svo. Pp. xv + 469. (New 
York ; The Macmillan Co., 1929.) 10«. 6d. net.* 

Ewer, Bernard C. Social Psychology. Ex. Cr. Svo. 
Pp. ix 4- 436. (New York : The Macmillan Co., 1929.) 
RL. net. 

Field, G. C. Plato and his Contemporaries : a Study 
in Fourth -Century Life and Thought. Demy Svo. Pp. 
xi -f 242. (London: Methuen and Co., Ltd., 1930.) 
12 .?. 6d. net. 

Fisher, V. E» An Introduction to Abnormal Psycho- 
logy. Ex. Cr. Svo. Pp. x + 512. (New York : The Mac- 
millan Co., 1929.) 11.?. net. 

Hodgson, Rev. Leonard. Essays in Christian Philo- 
sophy. Demy Svo. Pp. 176. (London, New York and 
Toronto : Longmans, Green and Co., Ltd., 1930.) 9^. net, 
HoIUngworth, Leta S, The Psychology of the 
Adolescent. Ex. Cr. Svo. Pp. 256. (London: S. W. 
Partridge and Co., Ltd., 1930.) 6.?. net. 

Joad, G. E. M. The Future of Life: a Theory of 
Vitalism. New edition. Cr. Svo. Pp. xiii-f 168. (New 
York and London : G. P. Putnam’s Sons, 1930.) 2s. 6d. 
net. 

Jones, Rev. W. Tudor. The Reality of the Idea of 
God. Demy Svo. Pp. 160. (London : Williams and 
Norgate, Ltd., 1930.) 6e. net. 

Jung, Hubert, Das Phantasieleben der mannlichen 
werktatigen Jugend : ein Beitrag zur Psychologie und 
Padagogik der Reifezeit. Roy. Svo. Pp. ix + 144. 
(Munster : Helios-Verlag, 1930.) 4.50 gold marks. 

Lodge, Sir Oliver. The Reality of a Spiritual World. 
(Affirmations : God in the Modern World.) Or. Svo. 
Pp. 32. (London : Ernest Benn, Ltd., 1930.) Is. net.* 
Meyerson, Emile, Identity and Reality. Authorized 
translation by Kate Loewenberg. (Library of Philo- 
sophy.) Demy Svo. Pp. 495. (London: George Allen 
and Unwin, Ltd. ; New York : The Macmillan Co., 1930.) 
16e. net.* 


Pieroii, Henri, Fubliee par. L’annee psychologique. 
Fondateurs : Henry Beaunis et Alfred Binet. Vinyt, 
ne'uvieme aiinee (1928). (Bibliotheque de philosopiiie 
contemporaine. ) Demy Svo. VoL 1. Pp. xvi + 448, Uol. 
2. Pp. 449-946. (Paris: Felix Alcan, 1929.) 120 francs.* 
Rice, G. Herbert. A Hindustani Binet -Performance 
Point Scale : with a Comparison of the Intelligence of 
certain Caste Groups in the Pan] ab . Med . 8 vo . Pp . x + 1 9 6 , 
(Princeton, N. J. : Princeton University Press ; London : 
Oxford University Press, 1929.) 9s. net; Examiner’s 

Manual, Part 1, 6s. net.* 

Rittelmeyer, Friedricli, Rudolf Steiner enters my 
Life, Translated from the German by D. S. Osmond. 
Cr. Svo. Pp. 132. (London : George Roberts, 1929.) 
66\ net.* 

Rodiet, A., et Fribourg -Blanc, A. La folie et la 
guerre de 1914-1918. Demy Svo. Pp. iii + 194 + lO 
planches. (Paris: Felix Alcan, 1930.) 30 francs.* 
Thouless, Robert H, The Control of the Mind. (The 
People’s Library.) Cr. Svo. Pp. 212. (London: Hodder 
and Stoughton, Ltd., 1930.) 2s. 6d. net. 

Viiiey, Pierre. The World of the Blind: a Psycho- 
logical Study. Translated by A. Hallard. Cr. Svo.* pp. 
404. (London ; Gerald Duckworth and Co., Ltd., 1930.) 
7s. 6d. net. 

Bacterio!og-y : Hygiene 

Martin, Arthur J. Sewage and Sewage Disposal. 
(Two Chadwick Public Lectures delivei’ed at the Institu- 
tion of Mechanical Engineers on October 15th and 17th, 
1929.) Demy Svo. Pp. 62. (London: Macdonald and 
Evans, 1930.) 2s. 6d. net.* 

Miscellany 

Dawson, Warren R. The Treasures of Lloyd’s: a 
Descriptive Catalogue of the Monuments, Pictures, Draw- 
ings, Plate, Medals, Manuscripts and other Objects of 
Historic Interest preserved at Lloyd’s, London. Second 
edition, revised and enlarged. Demy Svo. Pp. xii + 135 
+ 22 plates. (London: Lloyd’s, 1930.)* 

Douglas, Norman. Three of Them. Cr. Svo. Pp. 
v+240. (London: Chatto and Windus, 1930.) 6^. net.* 
Evelyn, John. Fumifiigium, by John Evelyn, of 
Balliol College, Oxford, in 1661. Now reissued as an Old 
Ashmolean Reprint in the Year of the refacing of the Old 
Ashmolean Museum, which, like ‘ Fumifugium was 
dedicated to King Charles II., founder of the Royal 
Society. Cr. Svo. Pp. viii + 49. (Oxford : Dr, R. T. 
Gunther, Folly Bridge, 1930.) 2s. 6d.* 

Family Council Law in Europe : a Study undertaken 
at the instance of the Eugenics Society, 1927-1929. Roy. 
Svo. Pp. vii+91. (London: The Eugenics Society, 1930.) 
3^. 6d.* 

Hodgson, John, Edited by. The Time- Journey of 
Dr. Barton : an Engineering and Sociological Forecast based 
on Present Possibilities. Demy Svo. Pp. viii + 89 + 16 
plates. (Egginton, Beds. ; John Hodgson, 1929.) 3s. lOd.* 
Millikan, Robert A. Science and the New Civiliza- 
tion. Cr. Svo. Pp. vi + 194. (New York and London: 
Charles Scribner’s Sons, 1930.) 7s. 6d. net.* 

Popular Research Narratives. VoL 3 : Fifty Brief 
Stories of Research, Invention or Discovery, directly from 
the “ Men Who did It ”, Cr. Svo. Pp. viii + 174 + 5 plates. 
(London : Bailliere, Tindall and Cox, 1929.) 4s. 6d. net.* 
Robinson, G. L, The Science of the Home. Cr. Svo. 
Book 1. Pp. 96. Book 2. Pp. 96. Book 3. Pp. 104. 
(London : Oxford University Press, 1929.) I5. 6d. each. 

Scientific and Learned Societies. The Year-Book of 
the Scientific and Learned Societies of Great Britain and 
Ireland : a Record of the Work done in Science, Literature 
and Art during the Session 1928-1929 by numerous 
Societies and Government Institutions. Compiled from 
Official Sources: Forty-sixth Annual Issue. Demy Svo. 
Pp. vii+413. (London: Charles Griffin and Co., Ltd., 
1930.) I85.net.* 

Studley, Lieut. Barrett. How to Ply : the Pilot and 
his Problems. Demy Svo. Pp. xii +291. (New York : 
The Macmillan Co., 1929.) 125. 6d. net,* 

Vries, L. de. German for Chemists. Pp. vi + 180. 
(Easton, Pa. : The Chemical Publishing Co., 1929.) 3 
dollars. 
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Taking molten glass from the 
furnace on to the glassblowing pipe, 
flote the mask for protecting the 
blower's eyes from the heat. 


cgjlaiss 




If a chemist could see before him, 
in one glistening mountain, all the 
flasks and beakers that break at quite 
moderate temperatures during a 
year, he would realize far more 
acutely the necessity of using Chance’s 
Resistance Glass. 

This essentially heat-resisting glass 



Iby 



1)1 


:s hceaiit 


can, with perfect safety, be heated to 
210°C. or more and then plunged 
straightinto cold water. Its resistance to 
corrosion and heat has been described 
by the National Physical Laboratory 
as “ very satisfactory.” Its price is 
lower than any other British chemical 
glass having this quality. 


CHANCE^ RESISTANCE GLASS 



FREE 

TESTING 

PARCEL 

FOR 

CHEMISTS 


“FILL IN THIS COUPON NOW---- — 

Messrs. Ghance Brothers and Co., Limited, Class Works, 
Smethwick, Birmingham. 

Sirs, — You may send me a free testing parcel containing 
one beaker and one conical flash. 

Signed. .. 

N.B. Please sign this and attach it to your official notepaper. If nothing: 
more is written a half-penny stamp will be sufficient. C. i 


E 

I 

I 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


iii OWi iAilFACTUEE. 


With Normal Glass Bulbs. 

8EST QUALITY (CUABANTEED ACCURATE) AT BEASOiAILE PRICES 


SETS OF STANDARD THERMOMETERS 


divided to ^ and 


with National Phyoioal Laboratory Certifleates. 


JUST PUBLISHED 


for Research and Industrial purposes 
Post free on request. 


PASTOREllI & RAPKIN I™ 


Contractors to various Departments of H.M. Qovemment 


46 HATTON GARDEN, LONDON. E.C.l. 

. Actual Manufacturers of 


Thermometers for all purposes, Barometers, Barographs, Thermographs, 
Hygrographs, Hydrometers, Standard Meteorological Instruments, Etc! 


ILLUSTRATED PRICE LISTS ON APPLICATION 


Piio*i®-“Holbom 19SJ 


ESTABLISHED 1750 


Telegrams— Hapkm, Loadoa 


Carriage paid and safe deliTrery of all our mBtrumeuts ^uarauteed witHiii the Britisii Isles 
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THE 

QUARTERLY JOURNAL 

OF 

MICROSCOPICAL SCIENCE 

No. 291. (VoL 73. Part 01.) Price21s.net. ■ 

CONTENTS. — S. B. Setna; The Neuro-muscular 
mechanism of the gill of Pecten. (With Plates 16-18 and 
4 Text-figures.) C. J. van der Horst: Metamerism in 
Enteropneusta. (With 3 Text- figures. ) Virginius E. 
Brown : The Cytology and Binary Fission of Peranema. 
(With Plates 19-21 and 1 Text-figure.) K. Mansour ; 
Preliminary Studies on the Bacterial Cell-mass of Calandra 
oryzae. (With Plates 22, 23, and 4 Text-figures.) Esther 
Lowe : Variation in the Histological Condition of the Thyroid 
Glands of Sheep with regard to Season, Sex, Age, and 
Locality. (With Plates 24 and 25.) C. Berkeley : The 
Green Bodies of the Intestinal Wall of Chaetopteridae. 
(With Plate 26.) Vishwa Nath : Studies on the shape of 
the Golgi Apparatus. 11. Egg of Pheretima posthuma. 
(With 17 Text- figures.) Peter Gray: The Development 
of the Mesonephros of Rana temporaria. (With Plates 27-3 1 
and 8 Text-figures.) 

Subscription for a volume of four numbers 
post free on issue 

£3 : 3 : 0 net I 

OXFORD UNIVERSITY PRESS 
Amen House, London, E.C.4 


/; 


Books and Journals purchased 

We are glad to receive offers of Complete 
Libraries, Sets of Journals and smaller 
Collections of Books. Cash payment. 

Q An efficient Search Department can find 
for you Out-of- Print and Difficult Books. 
A large number of portraits of famous 
Scientists are for sale. Lists on application. 

Recently Published : CATALOGUE 340. 
Scientific Books and Publications of 
Learned Societies. Post free on request* 

Hejfer & Sons Ltd.^ Cambridge 

Booksellers and Publishers. Telephone 862 
^^^^^Telegrams and Cables : Heffer, Cambridge 




SQTHERAN^S CATALOGOE OF SCIENCE AMD TECHWOLQCY. 

Already published. I: Sets of Scientific Periodicals. 
Oeneral and Collected Works (pp. 80). II : Mathematics 
(pp. laS). Ill : Astronomy, Geodesy, Chronology, Horo- 
logy, and Dialling (pp. iia). IV-V: Physics (pp. iia 
and 56). VI : Geology, Meteorology and Physical Geo- 
graphy, Mineralogy and Crystallograpl^ ; Microscopy 
(pp. 144)* Vil : Chemistry and Chemical Technology (pp. 
008). VI 1 1 : Mining and Metallurgy (pp. 88). Now Ready: 
IX : Engineering, Part I* (including Periodicals and Early 
Works) ,{pp. 88), In preparation ; : X : Engineering, ■ Part 
II. (Civil Engineering). ' ' 


“ This Messrs. Sstheran. needs ne recemmendation^ 

ieiftj^ well knemn/er its vetluethle HhUegra^hic netes^ and the 
number e/ ckeice send rare haehs offered f&r s&leN — Nature. 


Messrs. Sotheren are elways ready to buy libraries or smaller collec- 
tions of books on exact science, as well as sets of scientific periodicals. 
They invite correspondence in connexion with books rare and difficult 

» henry SOTHEHAN, ltd. 

43 Piccadilly, London W.l. 


STANDARD BOOKSiiiiiil 


By ARTHUR HAAS, Ph.D. 
INTRODUCTION TO THEORETI- 
CAL PHYSICS 

Translated by T. Verschoyle, M.G., Ph.D' 
Second Edition revised. Two volumes, 

Each 21s, net, 


An Elementary 


ATOMIC THEORY 

Exposition 
Translated by T. Verschoyle, M.G., Ph.D. 
Demy 8vo. lOs. 6d. net. 

WAVE MECHANICS AND THE 
NEW QUANTUM THEORY 

Translated by L. W. Godd, M.A.(Oxon.). 
Demy 8vo. 7 s. 6d. net. 

By JEAN PERRIN 

ATOMS 

Translated by D. LI. Hammick. Second 
English Edition. 8s. 6d. net. 

and — just published 

INTRODUCTION TO STATISTICAL MECHANICS 
FOR STUDENTS OF PHYSICS AND 
PHYSICAL CHEMISTRY 

By JAMES RICE, M.A., 
with a Foreword by 

Professor F. G. DONNAN, G.B.E., M.A., 
D.Sc., Ph.D., F.R.S. 

DemySvo. 18 s.net. 

— recent books — 

VIBRATION PROBLEMS IN ENGINEERING 

S. Timoshenko. Medium 8vo. 21 s. net. 

INTRODUGTION TO COLLEGE PHYSICS 
C. M. Kilby, Ph.D. Demy 8vo. 15 s. net. 

PROBLEMS IN ELECTRICAL ENGINEER- 
ING, WITH ANSWERS ^ 

S. Parker Smith, D.Sc., M.I.E.E. Crown 8vo. 

'6s.net. 

Write for prospectuses of these books and for] 
Constable's Scientific and Technical Book List, 

CONSTABLE & CO. LTD.,, 


‘10 & 12 OKANGE ST. LONDON W.C .2 
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DRUNER STEREOSCOPIC CAMERA 

AND MAGNIFYING ATTACHMENT 





THE DRDNER THE AUXILIARY ATTACHMENT 

* CAMERA serves for increases the scope of the Driiner 
the low power stereo- Camera by a fourfold 
scopic photography of enlargement of the imag 
objecis placed upon and by allowing the use 
the microscope stage, of 8| X 8;]- or 9 x 6 cm. 

Price, with time and plates, either size 
instantaneous shutter, being accommo- 
dark slide for 6'x 6 cm. dated, without 
plates, 2 grey glass the use of a 
focusing screens in carrier, in the r 
mount, and one clear one dark slide, 
glass plate for focus- 
ing, but exclusive of 
microscope stand and 
objectives, 

£13: 0:0 Magnifications and fields of view are as follow:- 

St, pa.T.dObi.c,iv.sj 2 i 



objective X 4, without Magnifications 

eyepiece, without 

£4 *7*0 attachment 

Magnifications 
Paired Objectives for with attachme nt 
use with Druner Field of viewTn 
Camera, giving magni- mms. when using 
ncanons from X 2 to ; g^Xg^cms. plates 


Field of view in 

mms. when using 10 x10 6-6 x6'6 


5x5 3-3 X 3-3 2-9 x 2-9 2-5 x 2-5 1 -7 x 1 -7 


From £3: 14: 0 to 
£5:12:0 per pair 


Price of Attachment, complete with ground glass focusing screens and 


one slide 
Dark Slides 


S fmz£is?i 

g 

aanmamomt 


Fall particulars in list “ Micro. 257,*" from 

CARL ZEISS (LONDON) LTD. 

Winsley House, Wells Street, Oxford Street, London, W.l 


£22 2 0 

each £3 14 6 
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the added advantage 

of an exceptionally 
smooth surface . . 

“ I have been using Chance’s Laboratory Glass consistently in 
« general laboratory work for several years and find it to be the 
“ most satisfactory glass for all-round work. It is at least equal in 
« thermal and chemical durability to any other British, Con- 
** tinental or American glass, and has the added advantage of an 
“ exceptionally smooth inner surface. . This latter characteristic 
“ is important in quantitative work because of the consequent 
“ ease in freeing the glass from adhering precipitates. 


X 


*This letter from the director of a well- 
known laboratory is dated April 4, 1929. 



' Yours sincerely ' 


FREE TESTING PARCEL 

If the coupon below is posted to us you will be 
sent free of charge a 250 c.c, beaker and a 
250 c.c. conical flask. After you have put the 
glassware through the strictest tests you can 
devise, we should be interested to know your 
opinion of it. 

----- FILL IN THIS COUPON NOW - - - - 
I Messrs. Chance Brothers and Co., Limited, i 
* Glass Works, Smethwick, Birmingham. i 

1 may send me a free testing parcel i 

■ containing one heaker and one conical flask. * 

« Signed ! 

I N.B. Please sign this and attach it to your official notepaper. | 
I If nothing more is written a half-penny stamp will he sufficient. g 
« . C.ir I 


CHANCE’S RESISTANCE GLASS 
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UNIVERSITY OF MANITOBA. 


11 


COIMISIIJN NA STAT-SHEIEBHiSE. 

POSITION VACANT— GEOLOGIST. 

The Civil Service Cuinmissioners invite applications Jor the whole-time 
permcihent nncl pensionable piosition of Geologist in the Geological 
Survc}- (.UTice, Department of Indu.stry and Commerce. Salary scale, 
^"r5o-.4‘i5-.^40o, plu.s cost of living bonus. At present the bonus on ;^i5o 
is : i4,s. A sound knowledge of Geology and good genera! education 
required. Pret'erenne will be given to candidates possessing a knowledge 
of (ii) French or <derrnan, (Vi) Physics, and (c) Chemistr^'^ (Inorganic). 
Can-lidate'- may be required to pass a qualifying e.xamination in these 
subjects. Age limits 20 to 30 years on April i, 1930, with extension to 
35 years for candidates with special practical geological qualifications. 

Application forms and particulars maybe obtained from the StCKETARv, 
Civil .Service Commis.^ion, 45 Upper O’Connell Street, Dublin, C.S, 
Latent date for receipt of completed application forms, April 30, 1930. 

24/B. 2347. ' ' W. H. Co. 


LIVERPOOL EDUCATION 
COMMITTEE. 

CENTRAL MUNICIPAL TECHNICAL SCHOOL. 
ASSISTANT MASTER IN BOTANY AND CHEMISTRY. 

Applications are invited for the above named post. It is essential that 
the qualification in Botany of the teacher to be appointed shall be approved 
by the Pharmaceutical Society of Great Britain for the training of candi- 
dates for i*art I. of the Societ:3'’s Examination. Additional classes in Botany 
may be arranged for Horticultural and Gardening .students. It is desirable 
that the teacher .should be qualified to give assistance in the general work 
of the Department of Chemistry in the School. 

Salary will be in accordance with the Burnham (Technical) Award. ^ 

Form of application, and conditions of the appointment, may be obtained, 
on receipt of a stamped addressed foolscap envelope, from the Director of 
Education, 14 Sir Thomas Street, Liverpool; and applications should be 
received by him not later than Wedne.sday, .May 7, 1930. 

WALTKR MOON, 

Clerk to the Local Education Authority. 


NEWCASTLE-UPON-TYNE 
EDUCATION COMMITTEE. 
RUTHERFORD TECHNICAL COLLEGE. 

Principal— \l. C. EDGAR, Esq., D.,Sc., F.I.C. 

Wanted, for September i, igso, GRADU.VrE ASSISTANT IN 
ELECT R IC AL EN G 1 NE B;K I N G. 

Salary according to Burnham Award. 

Form of application, w'hich wdll be sent on receipt of stamped addressed 
envelope, mu.st be returned to me not later than May 17, 1930. 
Northumberland Road, THOMAS WALLING, 

Newcastle-upon-Tyne. Director of Education. 

INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 

Founded 1877 . Incorporated by Royal Charter 1885 . 

THE REGULATIONS for the Admission of Students, Asso- 
ciates and Fellows of the Institute can be obtained on 
application to the Registrar. 

APPOINTMENTS REGISTER.~A Register of Chemists 
who are available for appointments, or seeking to improve their 
positions, is kept at the office of the Institute. The facilities 
afforded by this Register are available to Companies and Firms 
requiring the services of Chemists, and to Universities, Colleges, 
and Technical Schools requiring Teachers of Chemistry and 
Technology. A Register of Junior Assistants is also available. 

Ail communications to be addressed to the Registrar, The 
Institute of Chemistry, 30 Russell Square, London, W.C.i. 


SHELLS 

TO CONCHOLOGISTS, MUSEUMS, Etc. 

FOR SALE 

An unusually complete, named collection of shells, the work of three 
generations and lately the propert};; of Mr. Hugh Ii'indon, F.L.S. 

^ They are named and contained in a Tasmanian black wood cabinet in 
divided drawers. 

Arrangements for viewing can be made, and further information obtained 
from 

W. WATSON & SONS, LTD,, 3U High Holborn, London, W.C.I 


KING’S PATENT AGENCY LTD., 146a 

Queen Victoria Street, E.C. 4 * Advice handbook free. 43 years’ refs. 


ASSISTANT PROFESSORSHIP IN CHEMISTRY. 

Applications are invited for appointment as ASSIST- 
ANT PROFESSOR OF CHEMISTRY in the Uni- 
versity of Manitoba. Salary $3500. Duties begin 
September 1. Preference will be given to candidates 
with qualifications in Physical Chemistry. 

Applications, accompanied by testimonials or giving 
references, should be sent to the undersigned by June 1, 
A recent photograph would be desirable. 

University of Manitoba, W. J. SPENCE, 

Winnipeg, Canada, Secretary^ 

April r, 1930. Board of Governors. 


LADY, London University graduate, age 24, 

de.sires residential secretarial post. Typing, accounts, some shorthand, 
three foreign language.s. Box No. 19, c/o Nature Office. ’ 


KHEINBERG MICROMETERS and other 

GRATICULES by the processes of Grainlcss and of Filmless Photo- 
graphy. Stock list of standard articles on request. Rhkinberg & 
Co. Ltd., 57-60 Holborn Viaduct, London, E.C.i. 


The Publishers of NATURE will be pleased to send 
on receipt of a postcard a list of the Steel and 
Photogravure Portraits contained in the “Scientific 
Worthies’’ series. 

ST. MARTIN’S STREET, LONDON, W.C.2 


INCOME TAX AND DEATH 
DUTIES 

Owing to the present peculiar condition of Stock Exchange 
Investments, increased attention is being given to investments 
conjoined with Life Assurance. 

For well over a century the old-established British Life Assur- 
ance Institutions have stood firm through all financial crises. 

In recent years, legislators have made considerable concessions 
to those who pay Life- Assurance Premiums. 

As you are aware, income Tax concessions are granted in 
respect of certain Life Assurance Premiums. 

If you will indicate to us your age next birthday, and the value 
of the policy desired (considering it would be added to from year 
to year by the addition of Bonuses), we shall submit to you an 
Income Tax Saving Scheme. 

As representing no one office in particular, we are able to 
select for you, for your particular circumstances, the most advan- 
tageous market for insurance designed to save Income Tax and to 
mollify the impost of the Death Duties. 


MANN, BALLANTYNE & CO. 

. LIFE ASSUiiANCE BROKERS ' 

(Estab. 1817) 

London: Glasgow: 

20 Laurence Pountney Lane 183 W. George Street 

Cannon Street, E.C . 4 




IMPORTANT NOTICE 


Messrs. BROWN & SON, Ltd., beg to announce that 
they have perfectedi a Water-jacketed Laboratory 
Drying Oven, which has a REMOVABLE BOTTOM 
of a simple and ingenious design without screws, bolts 
or any other fixings. Available in all usual sizes and 
with or without still combined. 

PATENTED IN U.K. AND FOREIGN PATENTS PENDING. 

Send for full particulars. 

BROWN & SON (Alembic Works) LTD* | 

Laboratory Fitters | 

Wedmore Streets London, N.19 


6AS SUPPLIES FOR LABORATORIES. 

Mansfield Oil-Gas apparatus .places in the 
hands of scientists whose laboratories are not 
supplied with town’s gas, a means of securing 
a supply of gas which gives a perfect oxidising 
or reducing flame. 

This plant has been supplied during the past 
50 years to many of the important laboratories 
in the British Empire. 

Write for particulars to 

MANSFIELD & SONS. LTD* 

.23 HAMILTON SQUARE, BIRKENHEAD, 


Gold Medals and Awards : London, 1862 ; Paris, 1867 ; Philadelphia, 1876 ; Inventions 
Exhibition, London, 1885 ; 9 Medals, Paris, 1900 ; Grand Prize, Praneo-British Exhibi- 
tion, 19C8 ; Rio de Janeiro, 1S09 ; 4 Grand Prizes and Gold Medal, Turin, 1911. 

JAS. J. HICKS 

(Incorporated with W. F. STANLEY CO., Ltd.) 

8, ‘9 & 10 HATTON GARDEN, LONDON 
I SCIENTIFIC INSTRUMENT MAKER 

to the various Departments of H.M. Home, Indian und Colonial Govern- 
ments, many Foreign Governments, and the Principal Observatories, 
Universities and Colleges throughout the World. 
Manufacturer of Meteorological and other Scientific Instruments 

THE COLLEGIATE METEOROLOGICAL SET 

(As illustrated) 

Comprising Maximum and Minimum Thermometers and Mason’s Hygro- 
meter; all being graduated on the stems, and figured on porcelain scales ; 
the whole fitted on a wood screen with an adjustable front, for fixing on 
wall or post. Also a Snowdon 5-incb Copper Rain Gauge with graduated 
measure reading to .01 inch. 

' Catalogues post free. {State which required.) 

Exceptional Terras to Colleges, Institutions, etc. ISli 
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40 feet diameter Revolving Dome with Newtonian Observing Carriage for 
Stockholm Observatory. 


AND COMPANY 

Engineers, Astronomical Instrument Makers 


Contractors for 


STANDARD PRODUCTS 

Astronomical Telescopes 
Object Glasses 
Mirrors 
Prisms 

Searchlight Reflectors 
Spectrographs 
Coelostats 
Chronographs 
Submarine Periscopes 
Revolving Domes 
Rising Floors, etc. 
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LEWIS’S CIRCULATING LliiAif 

OF SCIENTIFIC, TECHNICAL, AND MEDICAL BOOKS 

Covering a wide range of subjects, including Astronomy, Aviation, Biology, Botany, 
Chemistry, Electricity, Civil Engineering, Geology, Microscopy, Mining, Philosophy, Physics, 
Technology, Travels, Zoology, &c., in addition to Every Branch of Medical Science. 

NEW BOOKS ON THESE SUBJECTS ARE AVAILABLE IMMEDIATELY ON PUBLICATION 

: ANNUAL SUBSCRIPTION (Town or Country) 

FROM ONE GUINEA 

The number of volumes in circulation or on the Library shelves is 
now about 30,000. 

CATALOGUE of the LIBRARY, revised to December 1927, 
containing CLASSIFIED INDEX OF SUBJECTS and 
AUTHORS. Demy 8vo- 1 5s. net (to Subscribers 7s. 6d, net). 

BI-MONTHLY LIST of New Books and New Editions added 
to the Library, post free to any address regularly. 

Metropolitan Railway, Euston Square Station. All Tube Rail- 
ways, Warren Street. Telephone : MUSEUM 7756 (3 lines). 
Corner of Gower Street and Gower Place HOURS : 9 a.m. 6 p.m. Saturdays to 1 p.m. 

The LIBRARY READING AND WRITING ROOM (first floor) is open daily 


BOOKSELLING DEPARTMENT 

Very large Stock of Works and Text- Books in all Branches of 

GENERAL, TECHNICAL. AND MEDICAL SCIENCE 


Books in 

General Literature 
also supplied. 
Periodicals at 
Subscription Rates. 

CLASSIFIED LISTS OF SCIENTIFIC, TECHNICAL, AND INDUSTRIAL BOOKS POST FREE ON REQUEST.' 

Careful attention to orders for Binding. Estimates Free. 

FOREIGN DEPARTMENT : Prompt attention to Orders and Enquiries. 

STATIONERY DEPARTMENT — Large Stock of Note Books (Loose Leaf and 
Bound), Card Index Systems, Squared Paper, Slide Rules, and 
all kinds of Scientific and General Stationery. 


SECOND-HAND BOOK DEPARTMENT 

140 GOWER STREET 

LARGE STOCK OF SECOND-HAND RECENT' EDITIONS 

of books on Chemistry, Botany, and Science generally. 
Transactions, Proceedings, etc., of Scientific Societies. 
Sets of Scientific Periodicals. 

Also Standard Works of all dates. 

Rare or Out-of-print books sought for and reported free of charge. 

Files of Technical Journals. Books bought. 

(Close to Euston Road) Telephone: iVluseum 4031. 


H. K. LEWIS & 00. LTD., 136 COWER STREET 


and 24 
' ^ Cower Place, 
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Recent Scientific and Technical Books* • 

Volumes marked with an asterisk have been received at Nature ” Office. 


Mathematics: Mechanics: Physics 

Adam, Neil Kensington. The Physics and Chemistry 
of Surfaces. Koy. 8vo. Pp. x+332. (Oxford: Clarendon 
Press ; London : Oxford University Press, 1930.) 175. 6d. 
net.* 

Aristotle. The Works of Aristotle. Translated into 
English. Physica. By R. P. Hardie and R. K. Gaye. 
Med. 8vo. Pp. viii+260. (Oxford: Clarendon Press; 
London ; Oxford University Press, 1930.) IO 5 . 6d. net.* 
Bieberbach, L. Analytische Geometrie. (Teubners 
mathematische Leitfaden, Band 29.) 8vo. Pp. iv + 120. 
(Leipzig und Berlin : B. G. Teubner, 1930.) 6.60 gold 

marks. 

Broglie, Louis de. Introduction a Petude de la 
mecanique ondulatoire. Roy. 8vo. Pp. xvi +292. (Paris : 
Hermann et Cie, 1930.) 85 francs,* 

Broglie, Louis de. Recueil d’exposes sur les ondes et 
corpuscules. Roy. 8vo. Pp. 81. (Paris : Hermann et Cie, 
1930.) 20 francs,* 

Cbamot, ^^mile Monnin, and Mason, Clyde Walter. 
Handbook of Chemical Microscopy. Vol. 1 : Principles 
and Use of Microscopes and Accessories, Physical Methods 
for the Study of Chemical Problems. Med. 8vo. Pp. xiii + 
474. (New York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1930.) 225. 6d. net.* 

Conservatoire National des Arts et Metiers. Con- 
ferences d’actualites scientifiques et industrielies. Annee 
1929. Roy. 8vo. Pp. viii + 271. (Paris: Hermann et 
Cie, 1930.) 35 francs.* 

Department of Scientific and Industrial Research : 
Lubrication Research. Technical Paper No. 1 : The 
Analysis of Commercial Lubricating Oils by Physical 
Methods, Roy. 8vo. Pp. hi + 66. (London : H.M. 
Stationery Office, 1930.) I 5 , 9d. net.* 

Dubourdieu, J. Sur les reseaux de courbes et de sur- 
faces. (Hamburger mathematische Einzeisehriften, Heft 
9.) Roy. 8vo. Pp. 96. (Leipzig und Berlin: B. G. 
Teubner, 1930.) 5 gold marks. 

Duschek, Adalbert, und Mayer, Walther. Lehrbuch 
der Differentialgeometrie. Band 1 : Kurven und Flachen 
im euklidischen Raum. Von A. Duschek. Roy. 8vo. Pp. 
viii + 250. 17 gold marks. Band 2; Riemannsche Geo- 
metrie. Von W. Mayer. Roy. 8vo. Pp. viii + 245. 17 

gold marks. (Leipzig und Berlin : B. G. Teubner, 1930.) 

Ecklart, L. Der vierdimensionale Raum. (Mathema- 
tisch-physikalische Bibliothek, Band 84. ) Pott 8vo. Pp. 
iv + 54. (Leipzig und Berlin: B. G. Teubner, 1929.) 

I. 20 gold marks. 

Erlang, A. K. Femcifrede Logaritmer og Antilogaritmer 
(Five-Figure Tables of Logarithms and Anti-Logarithms), 
■jjdgivet ved (edited by) R. E. H. Rasmussen. Sup. Roy. 
8vo. Pp. 48. (K^benhavn : G. E. C. Gads Forlag, 1930.) * 
Fisher, R. A. Statistical Methods for Research Workers. 
(Biological Monographs and Manuals.) Third edition, re- 
vised and enlarged. Demy 8 VO. Pp. xiv+ 283. (London 
and Edinburgh : Oliver and Boyd, 1930.) 155.net.* 

Fleury , Gh. Precis de technologie mecanique a Pusage 
des ^Goles techniques et professionnelles des contremaitres 
et ouvriers. Deuxieme edition. Ex. Cr. 8vo. Pp. viii + 
548. (Paris : Libr. Dunod, 1929.) 50 francs. 

Haas, Arthur. Einfiihrung in die theoretisehe Physik : 
mit besonderer Berticksichtigung hirer modernen Probleme. 
Band 1. Fiinfte und sechste, abermals vollig umgearbeitete 
und wesentlich vermehrte Auflage, Roy, 8vo. Pp. x + 396. 
(Berlin und Leipzig : Walter de Gruyter und Co., 1930.) 
15 gold marks.* 

Hecks tall- Smith, H. W. A First Electrical Theory : 
a Textbook covering the School Certificate, Matriculation 
and 1st M.B. Examinations. (Dent’s Modern Science 
Series.) Cr. 8vo. Pp- xi+372. (London and Toronto: 

J. M. Dent and Sons, Ltd., 1930.) 45.* 

Kohlrausch, F. Lehrbuch der praktischen Physik. 

Neubearbeitet von W. Rothe, E. Brodhun, E. Giebe, B. 
Griineisen, F. Hoffmann, K. Scheel und O. Schonrock. 
Sechzehnte Aufiage. 8vo. (Leipzig und Berlin: B. G. 
Teubner, 1930.) 23 gold marks. 


Lander, G. H. Physics in Relation to the Utilisation 
of Fuel. (Physics in Industry: Lecture No. 15, given 
before the Institute of Physics on November 27, 192'9.) 
Roy. 8vo. Pp. 28 + 4 plates. (London : Institute of 
Physics, 1930.) I 5 .* 

Lie, Sophus. Gesammelte Abhandiungen. Band 4 : 
Abhandiungen zur Theorie der Difierentiaigleichungen. 
Abtehung 2. Herausgegeben von Fr. Engel, nebst Anmer- 
kungen. Roy. 8vo. Pp. xii + 449-684. (Leipzig und Berlin : 
B. G. Teubner, 1929.) 23 gold marks. 

^ Lodge, Sir Oliver. Ether and Reality : many Func- 
tions of the Ether of Space, (The People’s Library.) Cr. 
8vo. Pp. 180. (London: Hodder and Stoughton, Ltd., 
1930.) 25. 6d. net. 

Lupton, Arthur W. Aids to the Mathematics of 
Pharmacy. Fcap. 8vo. Pp. 96. (London : Bailliere, 
Tindall and Cox, 1930.) 35. net. 

Miller, H. W. Descriptive Geometry. Sixth edition, 
revised. Roy. 8vo. Pp. 163. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, Ltd., 1930.) 
Is. 6d. net. 

Morpurgo, A. Die wiederholte Einzelausgleichung : 
ein Verfahren zur einfachen Ausgleiehung vemiittelnder 
Beobachtungen mit vielen Unbekannten ; mit besonderer 
Berucksichtigung der zusammenhangenden Ausgleiehung 
von Trianguliergs-, Nivellements- und trigonometrischen 
Hdhennetzen. (Teubners technische Leitfaden, Band 26.) 
8vo. Pp. u + 45. (Leipzig und Berlin: B. G. Teubner, 
1930.) 3.40 gold marks. 

Painleve, Paul. Cours de mecanique profess© a I’FJcole 
polytechnique. Tome 1. Roy. 8vo. Pp. vi + 664. (Paris: 
Gauthier- Villars et Cie, 1930.) 100 francs.* 

Picard, Lmile. Lemons sur qiielques problemes aux 
limites de la theorie des equations differentielies. Redigees 
par Marcel Brelot. (Cahiers scientifiques, Fascicule 5.) 
Roy. 8vo. Pp. viii+271. (Paris: Gauthier-Villars et Cie, 
1930.) 60 francs.* 

Picard, ^^mile. Un coup d’oeil sur Thistoire des 
sciences et des theories physiques. Roy. 8vo. Pp. 101. 
(Paris: Gauthier-Villars et Cie, 1930.)* 

Richardson, E. G, Cantor Lectures on Wind Instru- 
ments from Musical and Scientific Aspects : delivered 
before the Royal Society of Arts, November and December 

1929. Roy. 8vo. Pp. 38. (London : Royal Society of 

Arts, 1930.) 25. 6tf.* 

Robson, A., and Trimble, G. J. A. Examples in 
Mechanics. Or. 8vo. Pp. vii + 158. (London: G. Bell 
and Sons, Ltd., 1930.) 45. 6d.* 

Ruark, Arthur Edward, and Urey, Harold Clayton. 
Atoms, Molecules and Quanta. (International Series in 
Physics.) Med. 8vo. Pp. xvii + 790. (New York: 
McGraw-Hill Book Co., Inc. ; London : McGraw-Hill 
Publishing Co., Ltd., 1930.) 355. net.* 

Sommerfeld, Arnold. Lectoes on Wave Mechanics. 
Cr. 8vo. Pp. 120. (London, New York and Toronto : 
Longmans, Green and Co., Ltd., 1930.) 4s. net. 

Terrill, H. M-, and Ulrey, C. T. X-Ray Technology : 
the Production, Measurement and Applications of X-Rays. 
Med. 8vo. Pp. 256. (New York : D. Van Nostrand Co., 

1930. ) 4.50 dollars. 

Watson, F. R. Acoustics of Buildings. Second edition. 
Roy. 8vo. Pp. 155. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1930.) 155. net. 

Worsnop, B. L. X-Rays. (Methuen’s Monographs on 
Physical Subjects.) Fcap. 8vo. Pp. ix + 101. (London : 
Methuen and Co., Ltd., 1930.) 25, 6d. net.* 

Zacharias, Max. Elementargeometrie der Ebene und 
des Raumes. ( Goschens Lehrbiicherei, Gruppe 1, Band 16. ) 
Roy. 8vo. Pp. 252. (Berlin und Leipzig : Waiter de 
Gruyter und Co., 1930.) 13 gold marks. 


Engineering 

Bacon, Adm. Sir Reginald. A Simple Guide to 
Wireless. Third edition. Cr. 8vg. Pp. 156. (London: 
Mills and Boon, Ltd., 1930.) 35. Od. net. 

It4 
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Beatty, R. T. Radir) Data Charts : a Series' of Abacs 
]jrovi{iina most- of the Essential Data required in Receiver 
Design. Demy 4to. Pp. 82. (London: lliffe and Sons, 
Ltd., 1930.) 4,s‘. 6d. net.* 

Berber, R. Les eourants alternatifs industrials et leurs 
applicaticms. Deiixieme edition. Partie 1 : Expose des 
}>riTK'ijKis et applications aiix appareils industriels. Roy. 
8vo. -Pp. 126. (Paris : Libr. Diinod, 1929.) 25 francs. 

Bresson, Gh. Appareiilage electrique haute tension: 
theorie, coiistruction et a|)plications. Roy. Svo. Pp, 
iv + 460 . (Paris : Libr. Dunod, 1929.) 108 francs. 

Corse, W. M. Bearing Metals and Bearings. Pp. 382. 
(Kew York: The Chemical Catalog Co., Inc., 1930.) 
7 dollars. 

Felhl, Hans. Baumaschinen : eine Maschinenkunde 
fur das Hordi- und Tiefbaiiwesen. Roy, Svo. Pp. 338. 
(Muntlun iind Berlin: R.Oldenbourg, 1929.) 18 gold marks. 

Goldstrom, John. A Narrative History of Aviation. 
Derny Svo. Pp. xii + 319 + 32 plates, (New York: The 
Maciriillan Co., 1930.) 17.?. net.* 

Habann, Erich. Die neuere Entwieklung der Hoch- 
frequenzttdephonie und -telegraphie auf Leitungen. (Die 
Wissenschaft, Band 81.) 8vo. Pp. viii + 167. (Braun- 
schweig : FriecU’. Vieweg und Sohn A.-G., 1929.) 17.50 

gold marks. 

Harper, Harry. The Evolution of the Flying Machine : 
Balloon, Airship, Aeroplane. Roy. 8vo. Pp. 288. (Lon- 
don : Hutchinson and Co., Ltd., 1930.) 2D, net. 

Heinrich, W, Das Burstenproblem im Elektro- 
masehinenbau : ein Beitrag ziim Studium der Stromab- 
nahme von Koimnutatoren und Sehleifringen bei elek- 
trisehen Maschinen. Roy. Svo. Pp. 193. (Miinchen und 
Berlin : R. Oldenbourg, 1930.) 10 gold marks. 

Ruhlman, John H. Design of Electrical Apparatus. 
Svo. Pp. xii +455. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1930.) SOs, net. 

Le Cadre, M. Execution des enroulements des 
machines triphavsees. Roy. Svo. Pp. iv + 128. (Paris : 
Libr. Dunod, 1930.) 31 francs. 

Mercy, P. Le systeme de telegraphie Baudot et ses 
applications. Quatrieme edition revue, corrigee et aug- 
mentee. Demy 8vo. Pp. viii +640+5 planches. (Paris : 
Libr. Dunod, 1929.) 56 francs. 

Mines Department. Safety Pamphlet No. 6 : The 
Use of Chains and other Gear for Hauling and Lifting. 
With Chart showing Temperatures and Approximate 
Colours for Operations on Mild Steel and Wrought Iron. 
Roy. Svo. Pp. 48. (London : H.M. Stationery Office, 
1930.) 6d. net.* 

Moseley, Sydney A., and Chappie, H. J. Barton. 
Television To-day and To-morrow. Demy Svo. Pp. 
xxiii + 130 + 47 plates. (London : Sir Isaac Pitman and 
Sons, Ltd., 193().) 7.s*. 6d. net.* 

Praetorius, Ernst. Warmewirtschaft im Kesselhaus. 
(Samrnlung Warmelehre und Warmewirtschaft, Band 8.) 
Pp, xxviii+428. (Dresden: Theodor Steinkopff, 1930.) 
30 gold marks. 

Pupin, Michael. Romance of the Machine. Gl. 8vo. 
Pp. V + 111. (New York and London : Charles Scribner’s 
Sons, 1930.) 49. 6d. net.* 

Raphael, F, Charles. The Electric Wiring of Build- 
ings. Cr. Svo. Pp. x +258. (London : Sir Isaac Pitman 
and Sons, Ltd., 1930.) lOs. 6d, net.* 

Rousseiet, L. Mecanique, electrieite et construction 
appliquees aux appareils de levage. Deuxieme edition 
revue, corrigee et augmentee. Tome 2. Imp. Svo. Pp. 
viii + 752 + 13 planches. (Paris: Libr. Dunod, 1929.) 
178 francs. 

Samson, George Gordon. Every Man His Own 
Builder : a Book for Everyone who Owns a Piece of Land, 
giving Concise Directions How to Build a House from the 
Foundations to the Roof ; Plastering, Floor Work, Plumb- 
ing, Draining, Wells and Well Sinking, etc. Fourth 
edition, revised. Demy Svo. Pp. xiii + 350. (London : 
Crosby Lockwood and Son, 1930.) 10a.6d.net. 

Sterling, G. E. The Radio Manual. Edited by 
Robert S. Kruse. Second edition. Pott 4to. Pp. 805. 
(New York : D. Van Nostrand Co., 1930.) 6 dollars. 

Tartinville, J. Comptage de I’energie electrique en 
eourants alternatifs. Roy. 8vo. Pp. viii + 152. (Paris; 
Libr. Dunod, 1930.) 35.50 francs. 


Timbie, W. H,, and Bush, Vannevar. Principles of 
Electrical Engineering. Second edition. Svo. Pp. vii + 
595. (London: Chapman and Hall, Ltd., 1930. ) 22a. 6d. net. 

Wood, E., Compiled by. Definitions and Formulae for 
Students (Marine Engineering). Demy 16mo. Pp. iv +28. 
(London : Sir Isaac Pitman and Sons, Ltd., 1930. ) 6d. net.* 

Chemistry : Chemical Industry 

Andrews, P. E., and Lambert, H. G. Chemistry. 
(Science Note Books for School Certificate.) Book 2. 
4to. (Exeter : A. Wheaton and Co., Ltd., 1930.) lOd. net. 

Barger, George. Some Applications of Organic 
Chemistry to Biology and Medicine. (The George Fisher 
Baker Non-Resident Lectureship in Chemistry at Cornell 
University, Vol. 5.) Med. 8vo. Pp. v + 186. (New York : 
McGraw-Hill Book Co., Inc. ; London : McGraw-Hill 
Publishing Co., Ltd., 1930.) 12.9. 6d. net.* 

Bauer, K. H. Neues Handworterbuch der Chemie. 140 
und 142Lieferimg, Band 10. Pp. 561-720. (Braunschweig: 
Friedr. View’-eg und Sohn A.-G., 1930.) 4.80 gold marks. 

Beale, Harriett Blaine. The Beginnings of Chem- 
istry : a Story Book of Science for Young People. Cr. 
Svo. Pp. x+243. (London: George Allen and Unwin, 
Ltd., 1930.) 4,9. 6d. net.* 

Berl - Lunge. Tasclienbuch fur die anorganisch- 
ehemische Grossiiidustrie. Herausgegeben, von E. Berk 
Siebente, umgearbeitete Auflage. Teil. 1 : Text. Pp. xix + 
402. Teil 2 : Nomogramme. Pp. 4 + 31 Tafeln. (Berlin: 
Julius Springer, 1930.) 37,50 gold marks. 

Bernoulli, August Leonhard. Pbysikaiisch-che- 
misehes Praktikum. Roy. Svo. Pp. xii + 147. (Stuttgart : 
Ferdinand Enke, 1930. ) 7 gold marks. 

Bleibtreu, Hermann, Kohlenstaubfeuerungen : Be- 
richt, dem Reichskohlenrat erstattet im Auftr. s. Techn.- 
Wirtschaftl. Sachverstandigenausschusses fiir Brennstoff- 
verwendung. Zweite vollstandig umgearbeitete Aufiage. 
Roy. 8vo. Pp. xi +495. (Berlin : Julius Springer, 1930.) 
35 gold marks. 

Bruckner, Horst. Katalytische Reaktionen in der 
organische chemischen Industrie. Teil 1. (Technische 
Fortschrittsberichte : Fortschritte der chem, Technologie 
in Einzeldarstellungen, herausgegeben von B. Basso w, 
Band 22.) Roy. Svo. Pp. 168. (Dresden und Leipzig: 
Theodor Steinkopff, 1930.) 14.50 gold marks. 

Butler , J . A . V . The Chemical Elements and their Com - 
pounds ; an Introduction to the Study of Inorganic Chemistry 
from Modern Standpoints. Second edition. Cr.8vo. Pp.xi 
+ 212. (London: Macmillan and Co., Ltd., 1930.) 6 a\ 
Denham, H. G. An Inorganic Chemistry. Second 
edition. Post 8vo. Pp. viii +688. (London : Edward 
Arnold and Co., 1930.) 12s. 6d. net.* 

Department of Scientific and Industrial Research. 
Deterioration of Structures of Timber, Metal and Con- 
crete exposed to the Action of Sea- Water. Tenth (In- 
terim) Report of the Committee of the Institution of 
Civil Engineers. Edited by John Purser and H. J. Grose. 
Roy. Svo. Pp. iv + 44. (London : H.M. Stationery 
Office, 1930.) 2.9. net.* 

Durrans, Thos. H. Solvents. (Monographs on Ap- 
plied Chemistry, Vol. 4.) Demy 8vo, Pp. xv + 144. 
(London: Chapman and Hall, Ltd., 1930.) 10s. 6d. net.* 
Eder, Josef Maria. Die Sensitometrie, photogra- 
phische Phot ometrie und Spektrographie. Dritte ganzlieh 
umgearbeitete und vermehrte Auflage. (Eder : Ausfuhrl. 
Handbuch der Photographie, Band 3, Teil 4.) Roy. Svo. 
Pp. XV + 612 + 16 +11 Tafeln. (Haile a. S. : Wilhelm 
Knapp, 1930.) 42 gold marks. 

Eitel, Wilhelm, Herausgegeben von. Veroffentliehiin- 
gen aus dem Kaiser Wilhelm -Institut fur Silikatforschung 
in Berlin-Dahlem. Band 3. Imp. Svo. Pp. 134. (Braum 
schweig : Friedr. Vieweg und Sohn A.-G., 1930.) 36 gold 
marks.* 

Hackney, Norman. The Quantitative Analysis of 
Inorganic Materials. Med . Svo . Pp . x v + 3 7 8 . (London : 
Charles Griffin and Co., Ltd., 1930.) 30 . 9 . net.* 

Hauser, Ernst A. Latex : its Occurrence, Collection, 
Properties and Technical Applications. With Patent 
Review compiled by Carl Boehm von Boernegg. Trans- 
lated by W. J. Kelly. Med. 8vo. Pp. 201. (New York : 
The Chemical Catalog Co., Inc,, 1930.) 4 dollars.* 
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Hemmelmayr, Franz. Chemisclie Teclinologie ftir 
Mtischineningenieiire _ und verwandte Berufe, in:i,t be- 
soiiderer Beriicksichtigimg der Studierenden. Pp. 129. 
(Stuttgart: Ferdinand^Enke, 1930.) 7 gold marks. 

Hock, H. Kokereiwesen. (Fortscliritte der cliern. 
Technologie in Einzeldarstellungen, herausgegeben von 
B. Rassow, Band 21. ) Roy. 8vo. Pp. viii + 172. (Dresden 
und Leipzig : Theodor Steinkoph, 1930.) 14 gold marks. 

Hoilard, A., et Bertiaux, L. Analyse des metaux par 
electrolyse : inetanx industriels, alliages, minerals, pro- 
diiits d’usine. Quatrieme cklition. Roy. 8vo. Pp. xvi + 
232. (Paris : Libr. Dunod, 1930.) 58 francs. 

Kopaczewski, W. Traite de biocolloidologie. Tome 1 : 
Pratique des colloides. Deuxieme edition entierement 
remaniee et mise a jour. Fascicule 2 : Mesure des concen- 
trations moleculaires et ioiiiques. Roy. 8vo. Pp. 165-361 
+ vi. (Paris: Gauthier -Villars et Cie, 1930.) 40 francs. 

Kremann, Robert, und Mliller, Robert. Elektro- 
motorische Krafte, Elektrolyse und Polarisation. Teil 1 : 
Elektromotorisehe Krafte. (Handbueh der allgemeine 
Chemie, Band 8.) 4to. Pp. xvi + 891. (Leipzig : Akade- 
mische Verlagsgesellschaft m.b.H., 1930. ) 81 gold marks. 

Lippmann, Edmund O. von. Die Gesehichte des 
Wismuts zwischen 1400 und 1800 : ein Beitrag zur Ge- 
schichte der Technologie und der Kultur. Pp. 42. (Berlin ; 
Julius Springer, 1930.) 2.80 gold marks. 

Michaelis, L. Oxidation-Reduction Potentials. Trans- 
lated from the German Manuscript by Louis B. Flexner. 
(Monographs on Exi:>erimental Biology.) Ex. Cr. 8vo. 
Pp. xii + 199. (Philadelphia and London : J. B. Lippin- 
cott Co., 1930.) I2s. 6d. net.* 

Mookerjee, Bhudeb. Rasa-Jala-Mdhi : or Ocean of 
Indian Chemistry, Medicine and Alchemy. Vol. 3. Com- 
piled in Sanskrit, with English translation by the Author. 
Derny 8vo. Pp. xxxvi + 390. (Calcutta : The Author, 
41a Grey Street, 1930.) 6 rupees.* 

Muhiert, F. Der Kohlenschwefel. Pp. 139. (Halle 
a. S. ; Wilhelm Knapp, 1930.) 13.80 gold marks. 

Organic Syntheses : an Annual Publication of Satis- 
factory Methods for the Preparation of Organic Chemicals. 
Editorial Board : Hans T. Clarke, Editor-in-Chief ; Roger 
Adams, James B. Conant, Henry Gilman, C. S. Marvel, 
C. R. Koiler, Frank C. Whitmore, ‘'C. F. H. Allen. Vol. 10. 
Med. 8vo. Pp. vii + 119. (Kew York: John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 1930.) 
85. 6d, net.* i 

Pagnielio, A. Le brillanti vittorie della chimica. 
Pp. 142. (Torino : Fratelli Bocca, 1930;) 

Pauli, Wolfgang, und Valko, Emerich. Elektro- 
chemie der Kolloide. Roy. 8vo. Pp. xii + 647. (Wien 
und Berlin : Julius Springer, 1929.) 66 gold marks. 

Rabinowitsch, Eugen, und Thilo, Erich, Periodi- 
sches System : Gesehichte und Theorie. 4to. Pp. xii + 
302. (Stuttgart: Ferdinand Enke, 1930.) 27 gold marks. 

Rupe, Hans. Anleitung zum Experimentieren in der 
Vorlesung uber organische Chemie. Zweite Auflage. Pp. 
177. (Braunschweig: Friedi*. Vieweg und Sohn A. -(4., 
1930.) 12 gold marks. 

Simmersbach, O. Grundlagen der Koks-Chemie. 
Dritte vollig neubearheitete Auflage, von G. Schneider. 
Pp. V + 366. (Berlin : Julius Springer, 1930. ) 29 gold marks. 

Turner, W. E, S., Edited by. , Notes on the Analysis 
of Glasses, Refractory Materials and Silicate Slags : a 
Series of Papers reprinted from the Journal of the Society 
of Glass Technology, Demy 8vo. Pp. vii +96. (Sheffield : 
Society of Glass Technology, 1930. ) * 

Ware, John G. The Chemistry of the Colloidal State : 
a Textbook for an Introductory Course. Med. 8vo. Pp. 
xiv + 313. (New York ; John Wiley and Sons, Inc.; 
London : Chapman and Hall, Ltd., 1930.) 185. 6d. net.* 
Weiser, Harry Boyer, Edited by. Colloid Symposium 
Annual (formerly Colloid Symposium Monograph) : Papers 
presented at the Seventh Symposium on Colloid Chemistry, 
Johns Hopkins University, June 1929. Med. Svo. Pp. 
viii + 300. (New York: John Wiley and Sons, Inc. ; 
London; Chapman and Hall, Ltd., 1930. ) 225.6d.net.* 
Wolff, H., Schlick, W., und Wagner, H., Heraus- 
gegeben von. Taschenbuch fiir die Farben- und Lack- 
industrie sowie fiir den einschlagigen Handel. Sechste 
Auhage. Pp. 400. (Stuttgart : WTssenschaftliche Verlags- 
gesellschaft, 1930.) 12.50 gold marks. 


Technoloijy 

Department of Scientific and Industrial Research ; 
File! Reseaivh. Physical a,?id C'hemical Snr\'cs- of the 
National Coal Resources, No. 16: I’he Mi«'roscopicnl Ex- 
amination of Coal. By Clarence A. Sevier, assistetl hy 
W. J. Edwards. Roy. 8vo. Pp. vi + iu - 17 plates. 
(London: H.M. Stationery GO icp, 1929.) 2s. 157. of-t.* 

Freeman, Benjamin, and Hoppe, Frederick G, 
Electroplating with Chromium, (Jo])por and Nickel, ilov. 
8vo. Pp. ix + 212. (London: Sir Isaac Pitman and Sons, 
Ltd., 1930.) 2l5.net. 

Hartough, E. W. Handbook of Steel Car Repairs. 
(Railwayrnen’s Handbook Series.) Cr. 8vo. Pp. 56. 
(London; Simmons-Boardman Publishing Go., 1930.) 
85. 6d. net. ' ' ' 

Hay, Alfred, Herausgegeben von. Photographi.sches 
Praktikum fur Mediziner und Naturwisseuvschaftler. Roy. 
Svo. Pp. x+531+3 Tafeln. (Wien; Julius Springer, 
1930.) 39 gold marks.* 

Jebsen-Marwedel, Hans. Schmelzen und Form- 
gebimg des Glases. (Das Glas in Einzeldarstellungen, 
Band 6.) Roy, 8vo. Pp. viii + 167. (Leipzig ; Akademi.idie 
Verlagsgesellschaft m.b.H., 1929.) 13.20 gold marks. 

Kay, 'J. Bookbinding for Beginners. (The ihuctical 
Workroom Series.) Ex. Cr. Svo. Pp. 4S. (London, 
Toronto, Melbourne and Sydney : Cassell and Co., Ltd., 
1930.) l5. 3ri. 

Lay, Ernest F. Mechanical Drawing : for Teachers of 
Handicraft and Senior Schools. Demy Svo. Pp. viii +52. 
(London : Sir Isaac Pitman and Sons,' Ltd., 1930.) I 5 . %d. 

Maddox, H. A. Paper : its History, Sources and 
Manufacture. (Pitman’s Common Commodities and 
Industries Series.) Third edition. Cr. Svo. Pp. 168, 
(London : Sir Isaac Pitman and Sons, Ltd., 1930. ) 35. net. 

Memmler, K., Herausgegeben. von. Handbueh der 
Kautschukwissenschaft. Sup. Roy. 8vo. Pp. xxiv+766 
+ 10 Tafeln. (Leipzig: S. Hirzel, 1930.) 57.50 gold 

marks.* 

Miller, D. The Fundamental Principles and Practice 
of Technical Drawing : arranged for Schools. Feap. 4to. 
Part 1. Pp. 173. (London and Glasgow ; The Grant 
Educational Co., Ltd., 1930.) 25. M, 

Pitkin, Walter B., and Marston, William M. The 
Art of Sound Pictures. Demy Svo. Pp. 288. (New^ York 
and London : D. Appleton and Co., 1930.) IO5. M. net. 

Walker-* Tisdale, G. W. Walker, and Jones, Jean. 
Butter and Cheese. (Pitman’s Common Commodities and 
Industries Series.) Second edition. Cr. Svo. Pp. 146. 
(London : Sir Isaac Pitman and Sons, Ltd., 1930. ) 35. net. 

Wendier, Alfred. Maschinelle Glasverarbeitung. (Das 
Glas in Einzeldarstellungen, Band 9.) Roy. Svo. Pp. v + 
250. (Leipzig : Akademische Verlagsgesellschaft m.b.H., 
1929.) 24 gold marks. 

Williamson, J. W.' In a Persian Oil Field ; ■ a Study 
in Scientific and Industrial Development. Second edition, 
revised and enlarged. Demy 8vo. Pp. 192 +25 plates. 
(London: Ernest Benn, Ltd., 1930.) Is. Qd, net.* 


' Astronomy 

Chazy, Jean. La theorie de la relativite et la mecanique 
celeste. Tome 1. Svo. Pp. viii + 261. (Paris: Gauthier- 
Villars et Cie, 1930.) 60 francs, 

Delporte, E. Delimitation seientifique des constella- 
tions (Tables et cartes). International Research Council : 
International Astronomical Union (Union Astro nomique 
Internationale). Demy 4to. Pp. 41 +27 cartes. (Cam- 
bridge : At the University Press, 1930.) IO5. 6d. net.* 
Eberhard, Gustav; Kohlschlitter,. Arnold, ' und 
Ludendorff, Hans, Herausgegeben von, Handbueh der 
i\.strophysik. 6 Bande. 4to. Band 2 : Grundlagen der 
Astrophysik, Teil 2, I. Pp. xi + 430. 66 gold marks. 

Band 3 : Grundlagen der Astrophysik, Teil 3, I. Pp. x + 
473. 74 gold marks. (Berlin : Julius Springer, 1930.) 

' Erreth, Aladar. Die Aberration und die Geschwindig- 
keit des Lichtstrahles. Gbersetzung aus dem Uiigari- 
schen. Roy. 8vo. Pp. ii + 49. (Budapest : Druck der 
Athenaeum A.-G., 1929.)* 
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Henseling, Robert. Astronomie fur Alle • eine Fin 

Sonn'e” und 4«'n Halbband " 2 i 

V^rllgsbSihtndhi^i^^^^^^^ 

T,S£S‘rAW^5‘S5“; a?s'v.:''5f“.,1 toST: 

George Allen and TJnwin, Ltd., 1930.) 6^. net » ' 

ima J5ook ot the bkies : a, Presentation of the Main Faetq 

London: G. P.Wnazn’s Ions, ! 930 ) IfeTet 
Meteorology: Geophysics 

Eennell Rodd, discussed by C^ K P Brooks ‘ 

stationery Office, 19^9.) Vcd ne^t * 

Magnetism made frthe Sritfsh^R 

the Total Solar Eclipse of June 29, 1927 By 

SS"L”?r£.* ■■ ¥„”* 

ni.“^S’»1SSto; InM«on, .11. i,„<|i„ S, 

is.s,ih.Kii=“"^ 

(Berlin : Jiilms Springer, 19^Q ) Vc h* ^ 

Edwards, K.C. tL A B r nf 

5 dollars.* * ^^tnam’s Sons, 1930.) 

Stanford, Ltd., 1930.) " TPondon ; Edward 
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Geological Survey of Scotland. Sheet ^> 9 . 
niarnock. lliird edition. Scale of One Inch to ' 

Mile. Drift _ edition, Colour printed. 30 in y 
3^. net. Solid edition. Colour printed. 33 m* 

; Ordnance Survey Office lolo^\% 
Holmes Arthur Petrographic Methods and ’Ja e i 
tions: With sorne Examples of B,esults Achieved pT 
vised edition. Demy Svo. Pp. xix + 'il^ pe- 

D.T.„to"Si 

offentlichungen der Reichsanstalt fur ErdLbenforec W 
in Jena, herausgegeben yon Oscar Hecker, Heft n f 
(Jena: Gustav Fischer, 1930.) 6 gold marks. 

Merriam, Jolin C. The Living Past Cr fivn x) 

XU + 144 + 16 plates. (New York Ind London ChaW^- 
Scribner’s Sons, 1930.) 7s.6d.net.* - Lharles 

Nennstiel, Fritz, Entstehung und ATisb...T+ 
deutscher Erdbeben in ihrer Abhangigkeit von den * 
logisehen Verhaltnissen. (VeroifentliSunLn 
™M. ffl, Erib,bj„,o,.,hUe In 

sSSSSr""" ’ a'”-''riA#.,,a.'J 

„ y^fhell, N. H., and WincheU, A. N. Elements of 
Optical Mmeralogy : an Introduction to MieroseoSetro 
graphy. Entirely rewritten and much enlaroed W a i 


Geology; Mineralogy 

.Hanjlbuch der 

schaftliche Bodenlehre Band ’ wissen- 

VerteilungderBodenartenarM^^ 

und zonale Bodenlehi’e. Bearbei^t regionale 

Fritz Giesecke und Hermann ^ Edwin Blanch, 

G.5?S “ oE£i''ij£" ».port on tho 

lar 

+ 161+3 plates. (London - RW+V ^P- 

History), 1930.) 12s. 6d.* ’ ^Eish Museum (Natural 

and Laboratory Maraal f“ ^°®*™e*ion i 

+ 192(48plates). (Princeton- Fringe ^P' ™ 

London : Oxford UniversiV PkZ mo Press; 

Forrest, H. E. A ProLbWno ¥*• »et.* 

Age : Presidential Address to the^'pn °+ ^freat Ice 
Valley Field Club, delivered 13th Severn 

4*0. Pp. 21. (ShrewJwv . ^®30. Ex. Cr. 

1930.) 1^.* F " Bayston Hill, 


Geography: Travel 

Lto.,l9M )■' fife, '■ Allen and finwto,- 

(Wk®'' "'“pp^Ts®' 

(Wen: Amalthea-Veriag, 1930.) 28 gold marks 

*^Si i-.y “<1 S”Cia» r fci" " 

Je;cL.)^®r8vtVi- .rfp^’ 

&ew!Ltd.,fit3S°’M.'‘‘’ pW C and 

Handbook®fOT’Tourisfe^F^^^^ 8vo“ Pp''° 48^^ ’'^L°“d ' 
Methuen and Co., Ltd., 1930.) 7s. Od net = 

EdS®^\Lot*eJ^;pfitr7l^nr “fi Hunter. 
317. (London: Herberf leSLs frV fiP' 

A. Wheaton and Co., Ltd., 1930 ) 9^ af’ : 

E.,. 8„, 

HwrapandCo. Ltd.?l93oT George G. 

Ernest Beim, Ltd., 1930.) 6d.* : 

(Ph|p1?^‘ Nlfi:Pr%ecf 

(London: George Philin and Pp- 72. 

Son and Nephew, Ltd.f iTsO^ M ' Philip, 

CressWell, Beatrix F at 
quay Cornwall. (Homeland Handbohfs ) Cr L 

stSI'SnrSi.ss' r"”* w??!- <“« ■ 

^®^ton ^pi?t ^ •■ 

NefichItfianl^;nevrtrTfit,; S°«aern 

Pott 4to Pd 294 fT ^ (Elie Picture Guides ) 

7s. 6d n;t. Hedici Society, mo ) 

8vf ^ Pn *° Conquer Med 
»vo. Pp. 368. (London : Geoffrey Bles, 1930.? Tfe. net 
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Igglesden, Charles. A Saunter through Kent with 
Pen and Pencil. Volume 23. Cr. 4to. Pp. 82. (Ashford- 

The Kentish Express y 3s. 6d, 

Letts, Malcolm. A Wayfarer on the Rhine. Cr Svo 
Pp. xxii + 246 + 16 plates. (London: Methnen and Co * 
Ltd., 1930.) 76*. 6d. net. ’ 

Marmer, H. A. The Sea. Ex. Cr. Svo. Pp. x+312 
(New York and London : D. Appleton and Co.," 193o") 
i06’. 6d. net.* 

Martens, Otto, und Karstedt, Oskar. Afrika * ein 
Handbuch fiir Wirtschaft und Reise. Pott Svo. Pp. xv p 
940. (Berlin: Dietrich Reimer, 1930.) 6 gold marks 
Maskell, Henry Parr. The Soul of Picardy. Demy 
Svo. Pp. xvi + 208. (London : Ernest Benn, Ltd., 1930 ) 
12^. 6d. net. ^ 

Maugham, W. Somerset. The Gentleman in the 
Parlour : a Record of a Journey from Rangoon to Hai- 
phong. Pott 4to. Pp. iii+276. (London : William Heine- 
mann, Ltd,, 1930.) 8s. 6d. net. 

Midgiey, Cyril, and dowser, Gleeve. Individual 
Exercises in School Geography. Book 10 : More Advanced 
Map Making and Map Reading. Demy 4to, Pp. 38 
(Exeter : A. Wheaton and Co., Ltd., 1930.) li. nek* 
Moss, F. G. The Peoples of the World, Vol 2* 
People and Homes in Many Lands. (Harrap’s New 
Geographical Series.) Cr, Svo. Pp. 219. (London, Bom- 
bay and Sydney : George G. Harrap and Co., Ltd., 1930 ) 
2.S. 6d. \ 

Muirhead, Findlay, and Monmarche, Marcel, Edited 
by. North-Eastern France. (The Blue Guides.) Second 
edition. Fcap. 8vo. Pp. lx.x 4- .362 24. (London : 

Macmillan and Co., Ltd. ; Paris : Libr. Haehette, 1930 ) 
126*. net. 

Muliey, J. T. Asia and its Monsoon Lands. (The 
Living World Geographies, Book 5.) Cr. Svo. (London • 
Edward Arnold and Co., 1930.) L*?. 6d. 

Nexo, Martin Andersen. Days in the Sun. Author- 
ized translation from the Danish by Jacob Wittmer 
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No. 142.) Fcap. Svo. Pjj. 80. (London: Ernest Benn, 
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tion. Cr. 8 vo. Pp. vii + 78. (London: Kegan Paul and 
Co., Ltd., 1930.) 2s. 6 d. net.* 
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1930.) 22 francs. 

Snyder, Laurence H. Blood Grouping in relation to 
Clinical and Legal Medicine. Roy. Svo, Pp. xi 4-153 4-5 
plates. (London : Bailliere, Tindall and Cox, 1929.) 
225. 6 d. net.* 

Thomson, Arthur. A .Handbook of Anatomy for Art 
Students. Fifth edition. Demy Svo. Pp. 460. _ (Oxford : 
Clarendon Press ; London : Oxford University Press, 
1930.) 255.net. 


Tilney, Frederick, The Master of Destiny : a Bio- 
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Ross, Sir E. Denison. Aldred Lectures on Nomadic 
Movements in Asia : delivered before the Royal Society 
of Arts, April and May, 1929. Roy. Svo. Pp. 45. (Lon- 
don : Royal Society of Arts, 1930.) 2s. 6d. net. 

Sandford, K. S., and Arkell, W. J. Prehistoric 
Survey of Egypt and Western Asia. Vol. 1 : Paleolithic 
Man and the Nile-Faiyum Divide ; a Study of the Region 
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and. Co., 1930.) l6‘. net, 

Bianchi, Leonardo, Foundations of Mental Health. 
Translated from the first edition by G. A. Barricelli. 
Demy Svo. Pp. 278. (.Ncav York and London : D. 
Appleton and Co., 1930.) 10s. Qd. net. 

Biran, Maine de. The Influence of Habit on the 
Faculty of Thinking. Translated by M, D. Boehm. Roy. 
8vo. Pp. 227. (London : Bailliere, Tindall and Cox, 
1930.) 22, s‘. 6d. net. 

Boyd, William, Edited for the N.E.F. by, assisted by 
Mackenzie,' Muriel M. Towards a New Education: -a 
Record and Syntliesis of the Discussions on the New 
Psychology and the Curriculum at the Fifth Woi'ld Con- 
ference of the New Education Fellowship held at Elsinore, 
Denmark, in August 1929. Cr. Svo. Pp. xvii-i-498. 
(London and New York : Alfred A. Knopf, 1930.) 10^. 6d.* 

Bridges, James Winfred. Psychology, Normal and 
Abnormal : with Sj^ecial Reference to the Needs of 
Medical Students and Practitioners. Demy Svo. Pp. 
552. (New York and London : D. Appleton and Co., 
1930.) i2.n6d-net. 

Dove, C. Clayton, Marcus Aurelius Antoninus: his 
Life and Times. Cr, Svo. Pp. ix +286. (London : Watts 
and Co., 1930.) Zs. 6d. net.* 

Eddington, Arthur Stanley. Die Naturwissenschaft 
iind die Welt des XJnsichtbaren. (Vorlesung.) Ins 
Deutsche ubertragen von Wilhelm Dening. Svo. Pp. 39. 
(Berlin-Lubars : Quakerverlag, 1930.) 1.35 gold marks. 

Heidegger, Martin, Was ist Metaphysik ? Roy. Svo. 
Pp. 29. (Bonn a. Rh. : Friedrich Cohen, 1929.) 1.50 gold 
marks. ■ 

Klages, Ludwig. The )Science of Character. Trans- 
lated from the fifth and sixth German editions by W. H. 
Johnston. Demy Svo, Pp. 308. (London : George Allen 
and Unwin, Ltd., 1930. ) lO^v 6d. net. 

Knox, Howard V. The Evolution of Truth : and other 
Essays. Demy Svo. Pp. viii+180. (London: Constable 
and Co., Ltd., 1930.) 10 a\ 6d, net. 

Lodge, Sir Oliver, Evolution and Creation. (The 
People’s Library.) Cr. 8vo. Pp. 164. (London : Hodder 
and Stoughton, Ltd., 1930.) 2s, 6d. net. 

Menninger, Karl A. The Human Mind. Roy. Svo. 
Pp. xiv + 447+xi. (New York and London: Alfred A, 
Knopf, 1930.) 215.* 

Meyerson, Emile. Identitat und Wlrklichkeit. 
Deutsch von Kurt Grelling naeh der dritte Auflage des 
Originals. Eingeleitet und mit Anmerktmgen versehen 
von Leon Lichtenstein. Med. Svo. Pp. xl + 534. (Leip- 
zig: Akadeniisehe Verlagsgesellschaft m.b.H., 1930.) 21 
gold marks.* 

Mirandola, Gianfrancesco Pico della. On the 
Imagination. The Latin Text, with an Introduction, an 
English translation, and Notes, by Harry Caplan. (Cor- 
nell Studies in English, VoL 16.) Published for Cornell 
University. Demy Svo. Pp. x + 102. (New Haven, 
Conn. ; Yale University Press ; London : Oxford Uni- 
versity Press, 1930.) 45.6d.net.* 

Pieron, Henri. Le developpement mental et I’intelli- 
gence. (Bibliotheque de philosophie contemporaine. ) 
Svo. Pp. 96. (Paris: Felix Alcan, 1929.) 10 francs. 

Fintner, Rudolf. Educational Psychology ; an Intro- 
ductory Text. Demy Svo, Pp. 378. (London : Williams 
and Norgate, Ltd., 1930.) 105. 6d, net. 

Rignano, Eugenio. The Nature of Life. Translated 
by N. Mailinson. (Internationai Library of Psychology, 
Philosophy and Scientific Method.) Demy Svo. Pp. x 
+ 168. (London : Kegan Paul and Co., Ltd. ; New York : 
Harcourt, Brace and Go., 1930.) 7s. 6d. net.* 

Rost, Lieut. -Col. E, R, The Nature of Consciousness. 
Demy Svo. Pp. 158. (London : Williams and Norgate, 
Ltd., 1930.) 125. 6d. net.* 


Sutter, Georg. Mystik und Erotik : ein Boitrag zuj. 
Philosophie der Liebe der Mannes ziini 'Weib aiif v'cjrt. 
theoretische Grundiage. (Beitrage zur Philosophie, Land 
16.) Roy. Svo. Pp. vii + 130. (Heidelberg: Carl Winter 
1929.) 6.50 gold marks. 

. Tebbutt, Neville. Moral Obligation : its Nature and 
Principles. Cr. Svo. Pp. 152. (London : George Rout- 
ledge and Sons, Ltd., 1930.) 5s. net. 

^ Thorndike, Edward L. Psyehologie der Erziehung. 
tibersetzt und herausgegeben von Otto Bobertag. Zweite 
Auflage. Roy. Svo. Pp. xix + 380. (Jena~: Gustav 
Fischer, 1930.) 15 gold marks. 

Weir, Archibald. The Dark. Roy. Svo. Pp. xiii + 
341. (Oxford: Basil Blackwell, 1930.) lO5.6d.net. 

Whitehead, George. Psycho-Analysis and Art. Cr. 
Svo. Pp. 146. (London : John Bale, Sons and Danielsson 
Ltd., 1930.) 5s. net.* 

Bacteriology : fiyg’ieiie 

Bergey, David H. Bergey’s Manual of Determinative 
Bacteriology : a Key for the Identification of Organisms 
of the Class Schizomycetes. Assisted by a Committee of 
the Society of American Bacteriologists, Francis 0. Harri- 
son, Robert S. Breed, Bernard W. Hammer, Frank M. 
Huntoon ; with an Index by Robert S. Breed. Third 
edition. Roy. Svo. Pp. xviii + 589. (London : Bailliere, 
Tindall and Cox, 1930.) 27s. net.* 

Guy, John, and Linklater, G. J. I. Hygiene for 
Nurses. Cr. Svo. Pp. 212. (Edinburgh : E. and S. 
Livingstone, 1930.) 55.net. 

Jameson, W. Wilson, and Parkinson, G. S. A 
Synopsis of Hygiene. Third edition. Demy Svo. Pp. 542. 
(London : J. and A. Churchill, 1930.) I85. net. 

Miscellany 

Abderhalden, Emil, Herausgegeben von. Handbuch 
der biologischen Arbeitsmethoden. Lieferung 318. Abt. 5 ; 
Methoden zum Studium der Funktionen der einzelnen 
Organe des tierisehen Organismus, Teil 2, Heft 14. All- 
gemeine und vergleichende Physiologie. Rationelle Or- 
ganisation von biologischen Instituten, von S. Tschachotin ; 
Rationelle Technik der geistigen Arbeit des Forsehers, 
von S. Tschachotin. Sup. Roy. Svo. Pp. 1597-1702. 
(Berlin und Wien : Urban und Schwarzenberg, 1930.) 
6.60 gold marks.* 

^ Bilancioni, Guglielmo. Sulle rive del lete : rievoca- 
zioni e rieorsi del pensiero scientifico italiano. Roy. Svo. 
Pp. 346. (Rome : G. Bardi, 1930.)* 

Fencott, F. A New Element : Shadow, and its De- 
finition. Fifth revised edition. Cr. Svo. Pp. 16. (Wilton, 
Ross : The Author, Gosbrook Cottage, 1930.) I5. 6d. net.* 
Gunther, R. T. Early Science in Oxford. VoL 6 : The 
Life and W^ork of Robert Hooke (Part 1). Demy Svo. 
Pp. xxiv + 396. 315. 6d. VoL 7 : The Life and Work of 
Robert Hooke (Part 2). Demy 8vo. Pp. viii +397-806. 
315. 6d. (Oxford : R. T. Gunther, Magdalen College, 
1930.)* ^ 

Hearnshaw, F. J. G. British Prime Ministers of the 
Nineteenth Century. (Bonn’s Sixpenny Library, No. 147.) 
Feap. Svo. Pp. 80. (London: Ernest Benn, Ltd., 1930.) 6d.* 
Jacob, E. F. The Renaissance. (Bonn’s Sixpenny 
Library, No. 146.) Fcap. Svo. Pp. 80. (London : Ernest 
Benn, Ltd., 1930.) 6d.* 

Long, Bernard. Esperanto, its Aims and Claims: a 
Discussion of the Language Problem and its Solution. Cr. 
Svo. Pp. 62. (London : The Esperanto Publishing Co., 
Ltd., 1930.) 6d.* 

Pearl, Raymond. To Begin WTth : being Prophylaxis 
against Pedantry. Revised edition. Cr. Svo. Pp. xiv + 
124. (New York and London : Alfred A. Knopf, 1930.) 

2 dollars.* 

Percy, Lord Eustace. Education at the Crossroads 
Demy Svo. Pp. iv + 104. (London : Evans Bros., Ltd., 
1930.) 5s. net.* 

Thompson, Warren S. Danger Spots in W^orld Popu- 
lation. Ex. Cr. Svo, Pp. xii + 343 + x. (London and New 
York : Alfred A. Knopf, 1929.) 125. 6d.* 

^ Wilson, R. McNair. A History of Medicine. (Benn’s 
Sixpenny Library, No. 148.) Fcap. Svo. Pp. SO. (Lon- 
Ernest Benn, Ltd., 1930.) 6c?.* 
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Supplement to “ Nature” April 26, 1930 


-JOURNAL OF 

SCIENTIFIC INSTRUMENTS 


^HE APRIL NUMBER contains papers by D. A. 

X Oliver, B.Sc., on an Improved Condenser Micro- 
phone for Sound Pressure Measurements ; by Professor 
L. R. Wilberforce, M.A., F.Inst.P., on a Boss-Head and 
a Clamp of Geometrical Design; by Kailash Nath 
Mathur, M.Sc., and Tara (;Kant Lahiri, M.Sc., on the 
Use of Photographic Self-Timers as Precision Timing 
Instruments; by William Phillips, A.C.G.L, M.LE.E., 
on a New Method of Measuring Short Time Intervals 
by Means of a Direct Reading Instrument; by J. E. 
Calthrop, M.A., M.Sc., on a Surface Tension Hydro- 
meter ; by G. Chatterjee, on a Recording Plate for Use 
with Meteorographs of Dines’ Type ; by Professor R. C. 
Gale, A.C.G . 1 ., F.LC., on a Simple Dilatometer. 

L ABORATORY NOTES are contributed by L. 

Bainbridge-Bell, on a Remote Reading Device for 
use with Thermo) unctions ; by T. F. Harle, B.Sc., on 
an “Iron” for Silver Soldering; by Adrian N. Arman, 
on Protective Resistances for Electrostatic Oscillograph 
Elements, 

^HE NEW INSTRUMENT SECTION contains 
X descriptions of an A.C. Potentiometer for 
Students; the £Paper-Maker’s Microscope; a Phase 
Rotation Indicator. 


— — JOURNAL OF— 

SCIENTIFIC INSTRUMENTS 


^ Books and Journals purchased nn 

^ We are glad to receive offers of Complete ^ 

Libraries, Sets of Journals and smaller 
Collections of Books. Cash payment. 

^ An efficient Search Department can find 
for you Out-of- Print and Difficult Books. 

A large number of portraits of famous 
Scientists are for sale. Lists on application. 

Recently Published : CATALOGUE 340. 
Scientific Books and Publications of 
Learned Societies. Post free on request. 

1 W. Hejfer & Sons Ltd.y Cambridge ^ 

Booksellers and Publishers. Telephone 862 
^^Telegrams and Cables : Heifer^ Cambridge 


— Jmt published — 

INTRODUCTION TO 

STATISTICAL MECHANICS 

FOR STUDENTS OF PHYSICS 
AND PHYSICAL CHEMISTRY 


JAMES RICE, M.A. 

WITH A FOREWORD BY 

Professor F. G, DONNAN, C.B.E., M.A , 
D.Sc., Ph.D., F.R.S. 

Deray 8vo. l8s. net. 

‘“Never before has the statistical method in science 
been so admirably and lucidly put forward as in the 
present book by Prof. Rice . . . every student of 
engineering, physics, and even biology, should read 
the hook.— T /to Engineer, March 21 . 


- — Standard books — 

TEXT-BOOK OF GLASS TECHNOLOGY 

F. W. Hodkin, B.Sc., F.I.C., and A. Cousen, 

M. Sc. , A. R. C. vSc, , A. I. C. , with a foreword by Prof. 
W. E. Turner, O.B.E., D.Sc. 42s. net. 

GENERALIZED LINEAR PERSPECTIVE 
With special reference to Photographic Land Sur- 
veying and Military Reconnaissance. J. W. 

Gordon. 21s. net. 

PRINCIPLES OF SOUND SIGNALLING 
Morris D. Hart, M.Sc., A. M.LE.E., and 
W. Whately Smith, M.A., M.Sc. 12s. 6d. net. 

CLOUDS 

G. A. Clarke, F.R. P.S., F.R.Met.Soc., with a 

preface by Sir Napier Shaw, LL.D., Sc.D. 
F.R.S. 21S. net. 


SOTHERAN^S GATALOGISE OF SCIENCE AND TECHNOLOGY, 


Already published. I : Sets ot Scientific Periodicals. 
General and Collected Works (pp. 80). II: Mathematics 
(pp. 128). Ill; Astronomy, Geodesy, Chronology, Horo- 
logy, and Dialling (pp. 1 12). IV-V: Physics (pp. 112 
and 56). VI : Geology, Meteorology and Physical Geo- 
graphy, Mineralogy and Crystallography j Microscopy 
(pp. 144). VH : Chemistry and Chemical Technology (pp, 
208). Vin : Mining and Metallurgy (pp. 88). Now Ready : 
IX ; Engineering, Part !. (including Periodicals and Early 
Works) (pp. 88). In preparation: X : Engineering, Part 
II. '(Civil. Engineering).""' 'Y 

“ This catalogue of Messrs. Sothernn needs no recom7nendaiion, 
being well known for its rraluahle bibliographic notes, and the 
nu7nher of choice and rare books offered for sale ,” — Nature. 

Messrs. Sotheran are always ready to buy libraries or smaller coliec.- 
tions of books on exact science, as well as sets of scientific periodicals. 
They invite correspondence in connection with books rare and difficult 
to get. henry sotheran, LTD. 

45 Piccadilly, London W. 1. 


FORECASTING WEATHER 

Sir Napier Shaw, LL.D., Sc.D., F.R.S. 
Second Edition. 36s. net. 

PHOTOMETRY 

J. W. T. Walsh, M.A., M.Sc., A. M.LE.E., 
F.Inst.P., of the National Physical Laboratory. 

■ ■ . 40s. net. 

Write for prospectuses and Constable’s New 
Scientific Book List 

CONSTABLE & CO. LTD. _ 

10 8112 ORANGE ST. LONDON W.C.2. 


QQin 
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!y Dial Therni®iieters 

FOR USE IN ALL INDUSTRIES 



Fig. 1. VERTICAL PATTERN 
Front view. 




Fig. 2. 
HORIZONTAL 
P ATTERN. Side view. 



Fig. 3. 


Fig. 6, 
IRON FLANGE 


rea7a';TdiItt~^^ specially designed to give a very open scale with a bold nrercurial coW„, so are easd^ 

No. 1. Fig. 1. vertical vrith ete^p . ,2 inches long. Ranges -20+100=, 30- ,50=. 4.iS S., 

Ranges pattern frames. 

3. LONG STEM PATTERN, with either vertical or horizontal dials 

Any Range up to 400 F.. 4-inch dial , 8 " stem 32s. 24" stem 36 s. 36' 

2 ” o-incli dial 18" .. 38s 24" qa" 

3 . Ranges up to 600= or 800=, 4-inch dial 18 " „ sIs! 24 " ” 40 >' 36 " 

>incKc[ial 18'' .. 42s. 24" 46s.* 36" 


2 . 

3. 

4. 


5. 

6 . 


stem 40s. 
46s. 
44s. 


. .BOS rusos, f . 

The above Thermometers can be made to any special Range or Length of Stem required. 


48^ stem 44s. 
48" ,.50*." 

48" .. 48*. 

54 s.;. 
Ss.: 


■ SOLE 
:MAKEI?S 


ESTABs 

mo 


jnsrumrea. 

PASTORELLI & RAPKIN LTD. 

46 HATTON GARDEN, LONDON, E.C.I. 

p.,. BruJuls 
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XY 


PYE REFLECTING MOVING ] 
GOIL GALVANOMETERS 


NEW SERIES 

GREATLY IMPROVED RANGE 


SEND FOR PARTICULARS OF THESE AND OUR 
NEW •• SPOTLIGHT- GALVO LAMP. 


Def. Per 

Ohms. Res. Single Swing. Micro. Amp. at 1 m. 


7925 

7926 

7927 

7928 

7929 


4 secs. 
4 secs. 
4 secs. 
4 secs. 
4 secs. 


40 . . £3 

120 . . £3 

350 . . £3 

600 . . £3 

300 mm. per £3 

micro'-coulomb 


ms 

r*. EN6UND 

^BR|Q5^ 


LEITZ 

IMPROVED 

MODEL 

METALLO- 

GRAPHIC 

MICROSCOPE 

MM 


This improved model is an instrument of unquestionable precision . 
and highest quality, embodying many improvements for the micro- 
scopical analysis of metals by visual and photographic methods. 

Please write for Catalogue 'L 2 to 

20 MORTIMER STREET, LONDON, W. 1 




’-Vm: 


INSTRUMENT CQ m 


HYDROGEN ION APPARATUS 


The outfit illustrated is adapted for research 
work in bacteriology, biochemistry and 
physiology, where high precision measure- 
ments are required. 


You are invited to write for our newly published 24- 
page LIST No- 108-N, which gives full details of 
a number of Cambridge outfits suitable for the 
measurement of hydrogen ion concentrations in 
many processes. The List also contains an interesting 
section dealing with typical applications in industry 
and research, and many references to published papers. 


CAMBRIDGE 


C/LM«RIDGE &J/wiyroow^- LONDON. S Wl 

ASSOCIATED AMERICAN COMPANY; 

Cambridge Instrument Co. Inc., Grand Central Terminal, New York. 


HYGROMETRY 


Assmann’s 

Psychrometer 

Improved 

pattern, as 
supplied to 
the British 
Meteorological 
Office 


Whirling 

Hygrometer 


Leather case 4s. 6d 
Tables . .Is. 6d. 


Catalogue from 


CASELLA 


Regent House, Fitzroy Square, London, W.l 

(Please note New Address) 
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THOM’S 

THE PENIGILLIA. By Charles Thom and Mar- 
garet B. Church, Principal Mycologist, Bureau of 
Chemistry and Soils, U.S. Dept, of Agriculture. 
6x91*. Pp. xiv + 644, with 99 illustrations. Price 
45s. Postage pd. Abroad is. 

By the same Author, THE ASPERGILLI. Price 22s. 6d. 

7 'hird Edition. j 

BERGEY’S 

MANUAL OF DETERMINATIVE BACTERI- 

OLOGY. A Key to the Identification of Organisms 
of the Class Scbizomycetes. By D. H. Bergey,, M.D., ! 
Prof, of Bacteriology, Pennsylvania University. 6 x 9|-. 

” Pp. xviii + 590, Price 37s. Postage pd. Abroad is. 3d. | 

“A really valuable addition to the literature of the subject .” — British 
Medical Joi^rnal, 

KOLMER’S 

SERUM DIAGNOSIS BY COMPLEMENT-FIXA- 
TION, with special reference to Syphilis. By 
J. A. Kolmer, M.D., Prof, of Patliology, University 
of Pennsylvania. 9jx5|. , Pp. xx + 583, with 65 
illustrations. Price 31s. 6d.’ Postage gd. Abroad is. 3d. 1 


i“ An invaluable manual.” — British Medical Jonrttal 

KENDALL’S 

BACTERIOLOGY: GENERAL, PATHOLOGI- 
CAL AND INTESTINAL. By A. I. Kendall, 
Ph.D., Prof, of Research Bacteriology, University 
Medical School, Chicago. Third Edition. 9|:X5j. i 
733) with 8 coloured plates and J03 illustrations, i 
Price 3 Is. 6d. Postage pd. Abroad is. 6 g 1 . 

“ Of considerable interest. . . . ” — Medical OEicer. 

BESREDKA’S 

IMMUNITY IN INFECTIOUS DISEASES. By 

A. Besredka, M.D., Prof, at the Pasteur Institute, 
Paris. Translated by Herbert Child, M.R.C.S. 
5|- X 9. Pp. vii + 364, Price i8s. Postage 8d. 

“One of the best books that has come to our notice.” — Ca^mdian 
Medical Journal. 

DISEASES TRANSMITTED FROM ANIMALS 
TO MAN. Including a section on Psittacosis. By 
T. G. Hull, Chief Bacteriologist, Illinois Dept, of 
Public Health. 6 x 9J. Pp. xiv -}- 350, with 21 illustra- 
tions. Price 25s. Postage 8d. Abroad lod. 

“No student can afford to ignore this hook.” — Irish Journal 0/ 
Medical Science, 

BLOOD GROUPING IN RELATION TO 
CLINICAL AND LEGAL MEDICINE. By L. 
II. Snyder, D.Sc., Prof, of Zoology, N. Carolina 
State College. 9|- x 6. Pp. xii -b 154, with I coloured 
plate and 28 illustrations. Price, 22s. 6d. Postage 6d. 
Abroad 8d. • 


BAILLIERE TINDALL & COX 

7 & 8 Henrietta Street, LONDON, W.C.2 


A SCHOOL CERTIFICATE 
CHEMISTRY 

By G. H. J. ADLAM, M.A., B.Sc,, Senior Science 
Master, City of London School, Editor of The School 
Science Review. 

A comprehensive three years’ course. In many instances the 
author breaks away from usual school laboratory methods 
and stresses modern manufacturing processes. With 
Diagrams. 4 s. 6d. ; 

PRACTICAL CHEMISTRY 
FOR ADVANCED STUDENTS 

By ARTHUR SUTCLIFFE, M.A., B.Sc., A.I.C., 

Cambridge and County High School. 

Includes all the practical chemistry necessary for advanced i 
students in schools. 4 s. 6d. i 

SCHOOL LABORATORY 
MANAGEMENT 

By ARTHUR SUTCLIFFE, M.A., B.Sc., A.I.C. 

This book deals with the laboratory and its fittings, organiza- 
tion and management; the preparation and the storage of 
reagents, accidents and first aid. 4 s. 6d. 

ELEMENTARY CHEMISTRY 

FOR STUDENTS OF 

HYGIENE AND HOUSECRAFT 

By C. M. TAYLOR, M.A., Headmistress, Redland 
High School, Bristol, and P, K. THOMAS, M.B., B.S. 

It is hoped that the book may be useful to those girls who 
will later apply their knowledge of the elementary facts and 
principles of chemistry to the problems of Hygiene and 
I Housecraft. 3 s. 6d. | 

ELECTRO -MAGNETIC WAVES 
CHART 

Size 6' X I' 10". Prepared by V. T. SAUNDERS, M.A. 

Unmounted, and packed in cardboard roll. 4 s. 6d, net. 
Mounted on strong white linen, in cardboard roll. 8s. 6d. net. 
Mounted on linen and folded. 10 s. 8d. net. 

Mounted on linen, varnished, on rollers, 12 s. 6d. net. 

PHYSICS 

By W. J. R. CALVERT, M.A., Science Master at 
Harrow School. 

Part I. Mechanics, Heat, and Heat Engines. 3s, 6d. 
Part II. Sound. 3s. Part III, Light. 3s. 
Part IV. Magnetism and Electricity. 4s. 

INTRODUCTORY SCIENCE 
FOR BOTANY STUDENTS 

By K. E. MARIS,, M.A., Headmistress, County 
Secondary School for Girls, Woking. 

An introduction to the elements of physics and chemistry, 
with special reference to their connection with the study of 
plant life. Third Impression. 3 s. 


50 ALBEMARLE STREET, LONDON, W.l 
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COMMONWEALTH OF AUSTRALIA. 

COUNCIL FOE SCIENTIFIC AND INDUSTRIAL RESEAECH. 

Applications are invited for the position rjf ASSISTANT EN i O- 
MOLDGISl' (two appointments wii! be made) under the Division of 
Ecijnonuc hntunioiogv of tiie Commonwealth Council for Scientific and 
ladu'-triai ReM.urcli', 'to as.sist in Buffalo Fiy and Blowfly problem 
iii\esti'.:at!(c;n. 

Apfili'. ant-- -lioal--! p.Kmi-N a University degree in Science, or equivalent 
training. Preference will be given to applicants with a sound knowledge 
in general ZcHdugy. 

Saiarj- £p-<^ per aiiiium, iri>.ing by four annual inorenients of £23 to ^500 
per annum, to stiti-faeJory performance of duties. 

I'iie apj.uii!* men! be made subject to one year’s probation,^ at the end 
of which time tlie successful applicants may be appointed as officers of the 
Counril, riiereioy entitling riicm to superannuation right.s. 

Applications giving full particulars, and ac lompanied by a photograph 
and not mure them four testimonials, should I>e forwarded to f. L. 
McDol'l.-m.i., I'lsq., C. M G., Australia House, Strand, Loudon, W.C.e, 


from whom fariht 


i can be obtained. 


AIR MINISTRY. 


DIEECTORATE OF SCIENTIFIC EESEAKCH. 

A JUNIOR .SCIENTIFIC OFFICER is required for i he Air Mimstrs'’s 
Scientific Research Staff, primarily for duty at the Royal Aircraft Establish- 
ment, South Farn borough, on metallurgical research. 

Candidates should possess an Honours Degree in Metallurgy or equiva- 
lent qualifications, and .should preferably have had training and experience 
in metallurgical research work. 

Commencing salary, £iy5 plus Civil Service Bonus per annum, giving a 
present total starting remuneration of £265:195. per annum, on the .scale 
£x75-£r5'.4'235 plus bonus per annum. 

The appointinent will carry superannuation under the Federated Uni- 
versities Superannuation Scheme, Government contribution being ten per 
cent of mean of scale, individual contribution five per cent. 

Preference given, other things being equal, to ex-Service men. 

Application should be made on a form to be obtained (quoting reference 
No. A.409)from the Chief St-PERINTENDENT, Royal Aircraft Establish- 
ment, South Farnborough, Hants, to whom it should be returned not later 
than June 18, 1930. 

" BIRKBECK COLLEGE. 

{UNIVERSITY OF LONDON.) 
LECTURESHIP IN SEOGEAPHY. 

The Governors invite applications for the full-time appointment of 
LECTURER in the Department of Geography. Salary £400 per annum. 

Further particulars and form.s of application may be obtained from the 
Secretary, Birkbeck College, Breams Buildings, Fetter Lane, E.C.4, 
by whom applications must be received not later than Friday, June 13, 

1930* 

imieSiTY THE SOUTH WEST OF ENGLAND 

EXETER. 

ZOOLOGY. 

Applications are invited for the following posts : — 

(1) LECTURER AND HEAD OF DEPARTMENT. Salary according 

to qualifications — minimum £550 per annum. 

(2) ASSISTANT-LECTURER, who will also be required to teach Biology in | 

the Teacbejs’ Training Department of the College. Initial salary £300 p.a. 
Further particulars may be obtained on application to The Registrar, j 
University College, Exeter. j 


KENT EDUCATION COMMITTEE, 

ADVISORY OFFICER IN GLASSHOUSE WORK 
AND MARKET GARDENING. 

Applications are invited for the above full-time post. Salary £400 
per annum rising by £10 per annum to £500, subject to a deduction of 
5 per cent under the county superannuation .scheme. 

Forms of application and further particulars can be obtained from the 
Agricultural Organiser, Springfield, Maidstone. Applications, with 
copies of three testimonials, must be submitted by June 21. 


SHREWSBURY TECHNICAL 
COLLEGE. 

Principal— h. E. White, B.A., B.Sc. 

Wanted, in September, Full-Time TEACHER OF SCIENCE (Day 
and Evening). Principal subjects, Chemistry and Botany. Salary in 
accordance with the Burnham (Technical) Scale. Application, giving 
particulars of education, qualifications, experience, etc., should be sent by 
June 21, to J. WILLIAMS, 

Clerk to the Committee of Management, 
Guildhall, Shrewsbury, 


UNIVERSITY OF LONDON. 

KING’S COLLEGE. 

require in October next, the services of an ASSIS- 
i ANT LECTURER in the Department of English. Salary £300 per 
annum, _ Applications, iaccompanied by three copies of three recent 
testimonials, must reach the Secretary, King’s College, Strand, W.C.2, 
from whom particulars and forms of applications may be obtained, not 
later than June 16, 1930, 


— iSpH- 

(nsGiSTERtO trade mark) 

REGULATIilG RESISTANGEf 
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Type 






Catalogue of all Types post free 

THE ZENITH ELECTRIC CO. LTD. 

Sole Makers of the well-known “ 2ENITH ** Electrical Products. 
Contractors to the Admiralty, War Ojffice, Air Ministry, Post Oj^ce, L.C.C., 6rc, 

ZENITH WORKS, ViLUERS Road, Willesden Green, LONDON, N.W.2 
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an accuracy of 
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For automatic 
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tervals of 15 
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photographic re- 
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still greater ac- 
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Parlicu/ars, in- 
ciitding electric 
iilnmination if ^ 
desired, on request, j 


AfKHNUk-WERKE Al 6 . 

BERyN'PRIEDEIUUI 

K A ( S E R A I t, £ £ S 7 X «8 

EnQuiries to 

0. G. KARLOWA, Abford House, Victoria, LONDON, S.W.l 


Supplement to “ Nature,'^ May 31, 1930 


B.D.H. CAPILLATOR 









PERFECT 

POCKET 

CALCULATOR 


T he B.D.H. Capillator provides an im- 
proved method for the colorimetric deter- 
mination of hydrogen ion concentration. 

By means of the B.D.H. Capillator, pH 
determinations can be carried out on less 
than a single drop of liquid. 

By the use of the B.D.H. Compensating 
Cell in conjunction with the B.D.H. Capil- 
lator, the pH of dark coloured liquids, such 
as tan liquors, may be determined accurately. 

Further particulars and prices 
will he supplied on application, 

THE BRITISH DRUG HOUSES, LTD. 

LONDON, N.l 


WRITE 

TO-DAY 

for 

illustrated 
and fully 
descriptive 
pamphlet. 


X-Rays and 
Ultra-Violet Rays 


When purchasing apparatus for the physical and 
industrial applications of X-Rays and Ultra- 
Violet Rays you will be well advised to consult 
Watson & Sons. We have had practical experi- 
ence in the manufacture of apparatus for many 
branches of this type of work, and the results of 
our researches and experience are at the disposal 
of our customers. 

Advice, suggestions and estimates are supplied 
free of all charge. Moreover, it should be re- 
membered that Watson’s have branch offices 
and maintain an efficient after sale service 
throughout the country. 


The Otis King’s Calculator has the 
calculating facilities of an ordinary slide 
rule extended to 66 inches in length, 
and with the corresponding greater 
degree of accuracy. It closes up into 
a 6-inch nickelled tube which can con- 
veniently be carried in the pocket. 
Model K answers problems of multi- 
plication, division, proportion and per- 
centages. Model L gives in addition all 
powers and roots — ^fractional or other- 
wise — of all numbers without limit. 
Price with Black Cursor, packed in 
leather case, 22/6d« 

CARBIC LIMITED 

(Dept. N) 

SI Holboni Viaduct, London, E.C.I 

Agents in most Dominions and Foreign Countries. 


WATSON & SONS LTD. 

(Dept. FT) 

SUNIC HOUSE, PARKER ST., KINGSWAY, 
LONDON, W.C.2 

Telephone: Holbom 3831 


MICROSCOPES 

AND OBJECTIVES 

MICROTOMES 

OPTICAL PROJECTION 

AND OTHER APPARATUS 


EXPERIMENTAL APPARATUS 

MADE TO REQUIREMENTS 

ESTIMATES SUBMITTED 

HAWKSLEY SONS, LTD. 

83 WIGMORE STREET, LONDON, W.l 


Telephone : 
Welbeck 3859. 


Telegrams: 

Diffract, Wesdo, London. 
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—NEW McGRAW-HiLL BOONS- 

IN THE 

INTERNATIONAL SERIES IN PHYSIOS 


THE STRUCTURE OF LINE 
SPECTRA 

By Linus Pauling, Associate Professor of Theo- 
retical Chemistry, California Institute of Technology, 
and Samuel Goudsmit, Associate Professor of 
Theoretical Physics, University of Michigan. 263 
pages, 6x9, 68 illustrations. 17 s. 6d. net. 

CONTB'INTS.— 1 . Atomic Theories and Atomic Models. IL 
Stationary States of the Hydro^jen Atom. HI. Term Values for 
Alkali-Like Atoms. IV. The Spinning Electron and the Fine 
Structure of Aikaii Like Spectra. V. The Vector Model for 
Alkali-Like Atoms. VI. The Vector Model for Atoms with Two 
Valence Electrons. VIL The Vector Model for Many-EIectron 
Vin. The Intensity and Polarization of Spectral Lines. 
IX. The Pauli Exclusion Principles and the Periodic System of 
the Elements. X. X-Ray Spectra. XL Hyperfine Structure and 
Nuclear Moment. XII. Magnetic Phenomena Other Than the 
Zeeman Effect. 


ATOMS, MOLECULES AND 
QUANTA 

By Arthur E. Ruark, Physicist, Mellon Institute 
of Industrial Research ; Lecturer in Physics, Uni- 
versity of Pittsburgh, and PIarold C. Urey, 
Associate Professor of Chemistry, Columbia Uni- 
versity. 780 pages, 6x9, illustrated. 35 s. net. 

CONTENTS.—T. Introductory. IT. The Elementary Con- 
stituents of Atoms. III. The Foundations of the Quantum Theory 
and their Experimental Justification. IV. Review of Dynamical 
Principles, V. Hydrogenic Atoms and their Spectra. VI. General 
Theories of the Older Quantum 'I’heory. VII. Introduction to 
Optica! Spectra, VI IL X-Rays and X-Ray Spectra. IX. The 
Periodic System of the Elements. X. General Theory of Atomic 
Spectra. XI. Special Topics in Spectroscopy. XII. Molecular 
Spectra. XIII. Critical Potentials of Atoms and Molecules. 
XIV. Collision.^ of the Second Kind. XV. The Wave Mechanics 
and Some of its Applications. XVI, Hydrogenic Atoms in Wave 
Mechanics. XVII. Matrix Mechanics. XVII L General Theory 
of Quantum Dynamics. XIX. Non-Hydrogenic Atoms and 
Molecules in the New Mechanics. XX. Spectral Intensities. 
XXL Diffraction of Electrons and Atoms by Crystals. APPEN- 
DICES. 


QUANTUM MECHANICS 

By Edward U. Condon, Professor of Theoretical 
Physics, University of Minnesota, and Philip M. 
Morse, Porter Ogden Jacobus Fellow in Physics, 
Princeton University. 250 pages, 6x9, 26 illus- 
trations. 15 s. net. 

CONTENTS. — I. Generallntroduction. IL Simple Mechani- 
cal Problems by the Wave Method. III. Radiation and External 
Fields of Simple Mechanical Systems. IV. Approximate Methods 
of Handling the Wave Equation. Perturbation Theory. V. 
Diatomic Molecules. VI. General Formulation of the Theory, 
VIL Aperiodic Phenomena. 


*** IFe shall be pleased to send stay of our books “ on approval'^ 
to Nature " readers resident in the United Kin^donu 

Sectional Catalogues, giving /till particulars of McGraw-Hill 
Scientific y Technical, and Technological Books., sent on request f 

McGRAW-HILL PUBLISHING GO., LTD. 

6-8 BOOVERIE STREET, LONDON, E.G.4 


LEWIS’S CIRCULATING LIBRARY 

(SCIENTIFIC— TECHNICAL— MEDICAL) 

NEW BOOKS and EDITIONS added in UNLIMITED SUPPLIES, a. Ion, 

m the demand reejuirea, delay or diaappointment thus being prevented 

AMNtfAI. SUBSCRIPTION (Town or Country) PROM ONI 
GUINEA, according to the number of books required at one time 

Subscriptions may commence from any date. 

Rooks may be retained as long or exchanged as frequently as desired. 

The READING AND WRITING ROOM (first floor) is open daily. 

Proiptcim, wiih Bi-monthly Lhi of Addiiiom, pmi free. 

H. K. LEWIS & CO. Ltd. 

136 Gower Street, CowPitce, London, W.C.l 

District Railway: Euston Square Station. All Tube Railways: Warren Street, 


Sowerby’s 
English Botany 

Entirely Revised with descriptions by John T, Boswell. 
The Third and Last Edition, enlarged and rearranged according 
to the Natural Orders. Vols. 1-12 with 1922 Coloured Plates. 
Also the Rare Supplement complete, by N. E« Brown, with 
15 Coloured Plates in 13 vols., royal 8vo. Roxburgh Binding, top 
edge gilt— a fine copy, igoi. Price £25 carriage paid in Great 
Britain. 

FOYLES FOR BOOKS 

ON NATURAL HISTORY 

W. & G. FOYLE, LTD., 119-123 Charing Cross Road, London, 
W.C.2. Gerrard 9310 (5 lines) Extension 12. 


J. POOLE & CO. 

BSTABUStIBD 1S54 


NEW & SECOND-HAND 

SCIENTIFIC AND EDUCATIONAL 



ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


SOTHERAN’S CATALOGUE OF SCIENCE AHD TECHMOIOGY. 

Already published. ! : Sets of Scientiiic Periodicals. 
General and Collected Works (pp. 80). I!: Mathematics 
(pp, 128). HI: Astronomy, Geodesy, Chronology, Horo- 
logy, and Dialling (pp. 112). IV- V: Physics (pp. 112 
and 56). VI : Geology, Meteorology and Physical Geo- 
graphy, Mineralogy and Crystallography; Microscopy 
(pp. 144). VII: Chemistry and Chemical Technology (pp. 
208). VI 11 : Mining and Metal lurgyCpp. 88). Now Ready : 
IX : Engineering, Part I. (mclwding Periodicals and Early 
Works) (pp. 88), In preparation : X : Engineering, Part 
U. (Civil Engineering). 

“ This catalogue of Messrs, Soiheran needs no recommendation, 
being well known for its valuable bibliographic notes, and the 
number of choice and rare books ofiered for saleT — Natu ke. 

Messrs. Sotheran are always ready to buy libraries or smaller collec- 
tions of books on exact science, as well as sets of scientific periodicals. 
They invite correspondence in connection with books rare and difficult 

HENRY SOTHERAN, LTD. 

45 Piceadiny, Lpiidoii W. 1, 
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Recent Scientific and Technical Books. 

V oluf)i€s TitciTked with citi cbstevish h(w& been Teceivcd at ** Nature ” Office* 


Mathematics 2 Mechanics 2 Physics 

Briiil, Erhard. Erkemitniskritisehe Gmndprobleme 
der Relativitatstheorie, Quanten- iind Wellenmeehanik. 
Roy. 8vo. Pp. 66. (Breslau : Verlag Borgmeyer, 1929.) 
9 gold marks. 

Car slaw, H. S. Plane Trigonometry : an Elementary 
Text-Book for the Higher Classes of Secondary School's 
and for Colleges. Third edition, revised. Cr. Svo. Pp. 
xviii + 329 + xii. (London : Macmillan and Co., Ltd., 
1930.) ^s. 

Crowther, J. A. A Manual of Physics. (Oxford Medical 
Publications.) Third edition. Cr. Svo. Pp. 562. (London: 
Oxford University Press, 1930.) 14s‘. 

Dehn, Edgar. Algebraic Equations. Svo. (New York: 
Columbia University Press ; London : Oxford University 
Press, 1930.) 21a. net. 

Durand, G. Pour comprendre la trigonometrie. (Bi- 
bliotheque d’education scientifique : Collection des “ Pour 
comprendre.”) Cr, Svo. Pp. 250. (Paris: Gaston Doin 
et Cie, 1930.) 15 francs, 

Gans, Richard. Die Physik der letzten dreissig Jahre. 
(Konigsberger Universitatsreden, Heft 7.) Roy. Svo. Pp. 
19. (Konigsberg Pr. : GrMe und Unzer, 1930.) 0.60 gold 
mark. 

Haas, A. Materiewellen und Quantenmechanik r eine 
Einfiihrung auf Grund der Theorien von De Broglie, 
Schrodinger, Heisenberg und Dirac. Dritte verbesserte 
und abermals wesentiich vermehrte Auflage. Cr. Svo. 
Pp. viii -f-202. (Leipzig: Akademische Verlagsgesellschaft 
m.b.H., 1930.) 7 gold marks. 

Hawkings, James. Superficial Measurement. (Lock- 
wood’s Manuals.) Eighth edition, enlarged. Cr. Svo. Pp. 
172. (London; CroslDy Lockwood and Son, 1930.) 4s.net. 

Heyl, Paul R. New Frontiers of Physics. Cr. Svo. 
Pp. ix -f 170. (New York and London : D. Appleton and 
Co., 1930.) 6s. net.* 

Hoag, J. Barton. Electron Physics. Demy Svo, Pp. 
ix + 208. (London: Chapman and Hall, Ltd., 1930.) 
ISs. net.* 

Jackson, Dunham. The Theory of Approximation. 
(American Mathematical Society Colloquium Publications, 
Vol. 11.) Med. Svo. Pp. viii -h 178. (New York ; American 
Mathematical Society, 1930.) * 

Jager, Gustav. Theoretische Physik. (Sammlung 
Goschen, Bande 76-78, 374, 1017.) 5 Bande. Band 1 : 

Meehanik. Sechste verbesserte Auflage. Pott Svo. Pp. 
150. 1.80 gold marks. Band 2 : Schall und Warme. 

Sechste umgearbeitete Aufiage. Pott Svo. Pp. 183. 1.80 
gold marks. Band 3 : Elektrizitat und Magnetismus. 
Sechste verbesserte Aufiage. Pott Svo. Pp. 151. 1.80 

gold marks. Band 4 : Optik. Sechste umgearbeitete und 
vermehrte Aufiage. Pott Svo. Pp. 148. 1.80 gold marks. 

Band 5 : Warmestrahlung, Elektronik und Atomphysik. 
Yierte umgearbeitete und vermehrte Aufiage. Pott Svo. 
Pp. 130, 1.80 gold marks. (Berlin und Leipzig : Walter 

de Gruyter und Co., 1930.) 

Kaltenfoach, F,, und Meldau, H. Physik fiir See- 
fahrer. Med. 8vo. Pp. viii -f408. (Braunschweig : Friedr. 
Vieweg und Sohn A.-G., 1930.) 16 gold marks. 

Landau, Edmund. Grundlagen der Analysis (das 
Rechnen mit ganzen, rationalen, irrationalen, komplexen 
Zahlen) : Erganzung zu den Lehrbiichern der Difierential- 
und Integralrechnung. Roy. Svo. Pp. xiv 134. (Leipzig : 
Akademische Verlagsgesellschaft m.b.H., 1930.) 9.80 gold 
marks.*' 

Mukhopadhyaya, Syamadas. Collected Geometrical 
Papers. Part 1. Cr. 4 to. Pp. viii -f 157. (Calcutta: 
Calcutta University Press, 1929.) 4 rupees.* 

Planck , Max . Y orlesungen fiber Thermodynamik. 
Neunte Aufiage. Roy. Svo. Pp. xi -h288. (Berlin und 
Leipzig: Walter de Gruyter und Co., 1930.) 11.50 gold 

marks. 

Robertson, John Kellock. Introduction to Physical 
Optics. Demy Svo. Pp. vii -i- 422 -f 6 plates. (London : 
Chapman and Hall, Ltd., 1930.) 205. net.* 


Schaefer, Clemens, und MatossI, Frank. Das ultra- 
rote Spektrum. (Striiktu].’ der Materie in liinzi^ldarstell- 
ungen, herausgegeben von :M. Born und J". Franck. Band 
10.) Demy Svo. Pp. vi+400. (Berlin: Julius Springer, 
1930.) 2S^gold marks.* 

^ Sevin, Emile. Gravitation, lumiere et eleetroinagne- 
tisme (synthese physique). Roy. 8vo. Pp. xiii + 61. 
(Paris : Albert Blanchard, 1930.) 18 francs.* 

Wien, W ., und Harms, F., Herausgegeben von. Hand- 
buch der Experirnentalphysik. Unter "Mitarbeit von H. 
Lenz. ^ Band 4 : Hydro- und Aero-Dynamik, Teil 3 : 
Technische Anwendungen. Herausgegeben von Ludwig 
Schiller. Bearbeitet von O. v. Eberhard, R. Eixiden, G. 
Flachsbart, W. Gaede, L. Hopf, F. Horn, W. Edeinperer, 
W. Spannhake. Roy. Svo. ’ Pp. x + 557. (Leipzig ; 
Akademische Yerlagsgesellschaft m.b.H., 1930.) 55 gold 

marks.* 

Wulf, Rev. Theodor. Modern Physics : a Genera! 
Survey of its Principles. Translated from the second 
German edition by C. J. Smith. Roy. Svo. Pp. xi+469. 
(London: Methuen and Co., Ltd., 1930.) 355. net.* 

Engineering 

A ’Hearn, Frank M, Fundamentals of the Locomotive 
Machine Shop. (Railwaymen’s Handbook Series.) Cr. 
Svo. Pp. 242. (London : Simmons-Boardman Pubiishing 
Co., 1930.) 10.9. 6(f. net. 

Allgemeinen Elektricitats-Gesellschaft. Jahrbuch 
des Forschungs-Iiistituts der Allgemeinen Elektricitats- 
Gesellschaft. Band 1 : 1928-1929. Demy 4to. Pp. 240, 
(Berlin: Julius Springer, 1930.)* 

Bartlett, A. G. The Theory of Eiectrical Artificial 
Lines and Filters. Demy Svo. Pp. ix 155. (London ; 
Chapman and Hall, Ltd., 1930.) 135. 6d. net.* 

Gilbert, W, R., Edited by. Modern Steelwork: a 
Review of Current Practice in the Employment of Struc- 
tural Steelwork in Buildings and Bridges. Pp. 334. 
(London: British Steelwork Association, 1930.) os. 

Graf, Otto, Der Auf ban des Mortels und des Be tons, 
Dritte neubearbeitete Aufiage. Pp. 148, (Berlin: Julius 
Springer, 1930.) 16 gold marks. 

Hartmann, Louis. Theatre Lighting : the Stage 
Switchboard. Cr. Svo. Pp. 132. (New Wn’k and London : 
D. Appleton and Co., 1930.) os. net. 

Hermann, R., und Burba ch, Th. Storungswiderstand 
imd Wfirmeubergang in Rohren. Gl. 4to. Pp. iv + 88. 
(Leipzig : x4kademische Verlagsgesellschaft m.b.H., 1930.) 
7.80 gold marks. 

Mines Department : Safety in Mines Research Board. 
Paper No. 58 : Steel Pit Props. By T. Ashley, S. M. 
Dixon and M. A. Hogan, Roy. Svo. Pp. 67 -f 5 plates. 
(London : H.M. Stationery Office, 1930.) I 5 . net.* 

Paresy, R. Installations telephoniques : descriptions 
et fonctionnement des appareils, montage des postes 
d’abonnes et des postes centraux ; guide pi’atique a 
r usage du personnel des P. T. T. et des monteurs elec- 
triciens. D’apres Touvrage de J. Schils et C. Cornet, 
Sixieme edition. Ex. Cr. Svo. Pp. viii -f 368. (Paris : 
Libr. Dunod, 1930.) 38 francs. 

Pink, E. N. The Electric and Magnetic Circuits : 
Alternating Current and Direct Current. Cr. Svo. Pp. 
vii + 124. (London: Sir Isaac Pitman and Sons, Ltd,, 
1930.) 35. 6d. net.* 

Shea, T, E. Transmission Networks and Wave Filters. 
Roy. Svo. Pp. xvii+470. (London : Chapman and Hall, 
Ltd., 1930.) 325. net.* 

Shepherd, Edward G. M. Motor-car Mechanism and 
Management Simplified : with a Section on Overhauling. 
Sixth edition, revised. Cr. Svo. Pp. 176. (London: 
Crosby Lockwood and Son, 1930.) 25. 6d. net. 

Chemistry: Chemical Industry , 

Abraham , H . Asphalts and Allied Substances . Third 
edition, Pp. xviii + 891. (London : Crosby Lockwood 
and Son, 1930. ) 425. net. 

' y4' 
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Avram, M. H. Tiie Rayon Inclusti’y. Second edition. 
. Demy 8vo. Pp. xxiii -f 893. (London : Constable and 
Co„ .Ltd., 1930. ) 526'. M. net. 

Brockman, G, J. Qualitative Analysis. Svo. Pp. 
ix -h 197. (Boston, New York, Chicago and London : Ginn 
and Co., Ltd., 1930.) 106, net. . 

Burger, Alfons M. Leitfaden der modernen Par- 
funierie. ,Pp. 208. (Berlin iind Leipzig : Walter de Gray ter 
.und Co., 1930.;) 8.50 gold marks. 

Cooper, Jolin W./arid Appieyard, F. N. A Course 
in 'Practical Fliarmacy. Cr. 8vo. Pp. 148, (London: 
Sir Isaac Pitman and Sons, Ltd., 1930.) 7s. 6d. net. 

Day, A , R . Inorganic Qualitative Chemical Analysis. Pp. 
ix + 1 97. (Easton , Pa. : The Chemical Publishing Co., 1 930. ) 

Department of Scientific and Industrial Research. 
Report of Test by the Director of Fuel Research on the 
Babcock Low Temperature Carbonisation Plant in- 
stalled at the Dimston Power vS tat ion of the Newcastle- 
upon-Tyne Electric Supply Company, Ltd. Test carried 
out 25th to 30tli June i929, Roy. Svo. Pp. vi-fSO. 
(London : H.M. Stationery Office, 1930.) 9d, net."^ 
Heermann, P., Herausgegeben von. Enzyklopadie 
der textiicheixiischen Technoiogie. Roy. Svo. Pp. x-f970. 
(Berlin und Wien : Julius Springer, 1930.) 78 gold marks. 

Herz, Waiter. Leitfaden der theoretisehen Chemie. 
AIs Einfuhrung in das Oebiet fur Studierende der Chemie, 
Naturwissensehaften und Pharmazie, Arzte und Techniker. 
Unter Mitarbeit von L. Lorenz. Vierte durehgesehene 
und verraehrte Auflage. Roy. Svo. Pp. vii-' SOO. (Stutt- 
gart: Ferdinand Enke, 1930.) 17 gold marks. 

Hughes -Gibb, Eleanor. The Life-Force in the In- 
organic World, Cr. Svo. Pp. xix + 168. (London : George 
Routledge and Sons, Ltd., 1930.) 5s. net.'** 

Kind, W. Textii-Industrie. Band 3 : Wascherei, 
Bieieherei, Farberei. Zweiteverbesserte Auflage. Pp, 128. 
(Berlin und Leipzig: Walter de Gruyter und Co., 1930.) 
1.80 gold marks. 

Lehne, Adolf. Textiieheinische Erflndungen : Berichte 
iiber neuere deutsche Reichs-Patente aus dem Gebiete der 
Fitrberei, Bieieherei, Appretur, Mereerisation, Wascherei, 
usw., der eliemischen Gewinnung der Gespinstfasern, des 
Carboiiisierens sowie der Teerfarbstofie. Lieferung 5. Pp. 
84. (Wittenberg : A. Ziemsen Verlag, 1930. ) 6 gold marks. 

Rideal, Eric Keightiey. An Introduction to Surface 
Chemistry. Second edition, revised and enlarged. Demy 
Svo, Pp. ix -1-459. (Cambridge : At the University Press, 
1930.) 2l6.net.* 

Schmidt, Julius. Jahrbiich der organisehen Chemie. 
Jalugang 14; Die Forsehungsergebnisse und Fortschritte 
im Jalire 1927. 4to. Pp. xvi -f 249. (Leipzig und Wien : 
Franz Deuticke, 1930. ) 24 gold marks. 

Spiegel-Adolf, Mona. Die Giobuline. (Handbuchder 
Kolloidwissenschaft in Einzeldarstellungen, herausgegeben 
von Wolfgang Ostwald, Band 4. ) Roy. Svo. Pp. xv -h 452. 
(Dresden und Leipzig : Theodor Steinkopfi, 1930.) 33 

gold marks,* 

Stadlinger, H. Das Kunstseiden-Tasehenbuch : ein 
praktisches Nachselilagebuch fiir Hersteller, Verarbeiter, 
Kaufleute, Volkswirtsehaftler und Wissenschaftler. Zweite 
vermehrte imd neuhearheitete Auflage. Pp. 454. (Berlin : 
Finanz- Verlag G.rn.b.H., 1930.) 

Stock, Alfred, und Stahier, Arthur. Praktikum der 
■qiiantitativen anorganischen Analyse. Vierte veranderte 
Auflage, mitbearbeitet von Andreas Hake. Svo. Pp. viii 
-f-14L (Berlin: Julius Springer, 1930.) 7.80 gold marks. 

Thierfelder, PI., und Klenk, E. Die Chemie der 
Cerebroside und Phosphatide. (Monographien aus dem 
Gesamtgebiet der Pliysiologie der Pflanzen und der Tiere, 
Band 19.) Roy, Svo. Pp. viii -f 224. (Berlin: Julius 
Springer, 1 930. ) 1 9. 60 gold marks. 

Treadwell, F. P. Kurzes Lehrbuch der analytischen 
Chemie. In zwei Banden. Band 1 : Qualitative Analyse. 
Vierzehnte, vermelmte und verbesserte Auflage. Heraus- 
gegeben von W.D. Treadwell. (Leipzig und WTen : Franz 
Deuticke, 1930.) 15 gold marks. 

Wiistenfeld, H. Lehrbuch der Essigfabrikation. 
(Pareys Biicherei fiir chemische Technoiogie, herausge- 
geben von F. Hayduck, Band 3.) (Berlin: Paul Parey, 
1930.) 26 gold marks. 

Zuiiz, Edgar. Elements de pharmacodynamie generale, 
Svo. Pp. 488. (Paris : Masson et Cie, 1930.) 75 francs. 


Technology 

Abbott, W. Machine Drawing and Design : a Text- 
book of Intermediate Standard for Engineering Students. 
Demy. Svo. Pp. 208. (London, Glasgow and Bombay: 
Blackie and Son, Ltd., 1930.) 76. 6(f. net.* 

Cartwright, H. M. Photogravure : a Text-Book on 
the Machine and Hand-printed Processes. Pp. xvii-f 142. 
(Boston: American Photographic Publishing Go., 1930.) 
3.50 dollars. 

Fenu, Amor. Abstract Design : the Making of Pat- 
terns for Students, Teachers, Designers and Craftsmen. 
Demy Svo. (London : B. T. Batsford, Ltd., 1930.) 
126. net. 

Kronacher, G., und Lodemann, G. Technik der 
Haar- und Wolleuntersuchimg. Sup. Roy. Svo. Pp. vi 
+ 432. (Berlin und Wien : Urban und Schwarzenberg 
1930.) 30 gold marks. 

Searle, Alfred B, An Encyclopasdia of the Ceramic 
Industries : being a Guide to the Materials, Methods of 
Manufacture, Means of Recognition and Testing the various 
Articles produced in the Clayworking and Allied Industries, 
including Clays, Silica, Felspar, Bricks, Tiles, Pottery, 
Porcelain, Pencils, Refractory Materials and many others, 
arranged in Alphabetical Order for Rapid Reference by 
Manufacturers, Research Workers, Students, Connoisseurs 
and others. In 3 volumes. Demy 4to. Vol. 3 : Q-Z. 
Pp. 384. (London : Ernest Benn, Ltd., 1930.) 636. net.* 
Tilney, F. G. The Principles of Photographic Pictorial- 
ism. Cr. 4to. Pp. X + 218 -f 80 plates. (London: Chap- 
man and Hall, Ltd., 1930.) 256. net.* 

Astronomy 

Krudy, E. von, und Brunn, A. von. Das Spiegel tele - 
skop in der Astronornie : Geschichtliche Darsteilung der 
wissensehaftliehen Wertung und technischen Hersteliung 
der Spiegelteleskope sowie leichtfassliche Anleitung zur 
Selbstlierstellmig kleinerer Spiegelteleskope fur Lieb- 
haberastronomen. Zweite wesentlich umgearbeitete Auf- 
lage. Med. Svo. Pp. viii -f 120 + 3 Tafeln. (Leipzig: 
Johann Ambrosius Barth, 1930. ) 9 gold marks. 

Sullivan, J. W. N. Present-day Astronomy. (Outline 
Library.) Cr. Svo. Pp. 144. (London ; George Newnes, 
Ltd., 1930.) 26. 6d. net. 

Meteorology : Geophysics 

Air Ministry : Meteorological Office. Meteorology in 
relation to Air Pilotage. (Reprint of Chapter XI. of 
the “Manual of Air Pilotage.”) (M.O. 327.) Demy Svo. 
Pp. ii -i~ 189-220. (London : H.M. Stationery Office, 1930.) 
6d. net.* 

Shaw, Sir Napier, with the assistance of Austin, 

! Elaine. Manual of Meteorology. Vol. 3 : The Physical 
Processes of Weather. Imp. Svo. Pp. xxviii + 445. (Cam- 
bridge : At the University Press, 1930.) 36s. net.* 

Geologry : Mineralogy 

Beyschlag, Franz. Geologische Karte der Erde. 
Bearbeitet mit Unterstiitzung dureh die Preussische Geo- 
logische Landesanstait. 1 : 15,000,000, Lieferung 2, ent- 
haltend die Blatter 5, 6, 9, 10. (Berlin : Gebriider Born- 
traeger, 1929.) Gesamt - Subskriptionspreis 150 gold 
marks.* 

Briggs, Dennis Brook. The Study of Crystals. 
(Dent’s Modem Science Series.) Cr. Svo. Pp. 137. 
(London and Toronto : J. M. Dent and Sons, Ltd., 1930. 
46.* 

Genser, Carl. Zur Stratigraphic und Chemie des 
mittleren Muscheikalks in Franken. (Geologische und 
palaontologische Abhandlungen, herausgegeben von J. F. 
Pompeckj und Fr. Freih. von Huene, Neue Folge, Band 17 
(Der ganzen Reihe Band 21), Heft 4.) 4io. Pp. lll-f- 
8 Tafeln. (Jena : Gustav Fischer, 1930.) 24 gold marks. 

Krumbacb, Gerhard. Seismisehe Registrierungen in 
Jena, 1 Januar bis 31 Dezember 1929. (Veroffentiichungen 
der Reichsanstalt fiir Erdbebenforschimg in Jena, heraus- 
gegeben von Oscar Hecker, Heft 13.) Roy. Svo. Pp. 24. 
(Jena: Gustav Fischer, 1930.) 2 gold marks. 
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Geography ; Travel 

Baerlein, Henry. Spain, Yesterday and To-morrow. 
Demy 8vo. Pp. 320. (London : Herbert Jenkins, Ltd., 
1930.) U. net. 

Baker, Suzanne St. Barbe. A Wayfarer in Bavaria. 
Cr. 8vo. Pp- X'f218. (London: Methuen and Co., Ltd., 
1930.) Is. Qd. net. 

Berry, Richard J. A. Through the States with a 
Seeing Eye. Cr. 8vo. Pp. 200. (Bristol : John Wright and 
Sons, Ltd. ; London: Simpkin Marshall, Ltd., 1930. ) 55. net. 

Boelitz, Otto. Das Grenz- und Auslanddeutsehtum : 
seine Geschichte und seine Bedeutung. Zweite durchge- 
arbeitete Auflage. Roy. 8vo. Pp. vii + 277-f36 Tafeln. 
(Miinchen und Berlin : R. Oldenbourg, 1 930. ) 9 gold marks. 

Bradfield, B. The Book of Switzerland. 18mo. Part 
1 : From Alps to Jura. Part 2 : From Basel to the 
Southern Lakes. Part 3: Engadine and Rhine. Part 4: 
Oberland and Rhone. (London and Cheltenham: Ed. J. 
Burrow and Co., Ltd., 1930.) 25. 6d. net each. 

Builett, Gerald. Germany. With a Chapter on Ger- 
man Tourism and Mountaineering by Anthony Bertram. 
Demy 8vo. Pp. viii-fl95 + 32 plates. (London: A. and 
C. Black, Ltd., 1930. ) 7s. %d. net. 

Crockett, William D. A Satchel Guide to Europe. 
(Fiftieth Annual Edition. ) Fcap, 8vo. Pp. cvii 4- 597. 
(London : George Allen and Unwin, Ltd., 1930.) 205. net. 

Elwes, the late Henry John. Memoirs of Travel, 
Sport and Natural History. Edited by Edward G. Hawke. 
With an Introduction by the Rt. Hon. Sir Herbert Max- 
well, and a Chapter on Gardening by E. A. Bowles. Roy. 
8vo. Pp. 317 + 18 plates. (London: Ernest Benn, Ltd., 
1930.) 215. net.* 

Fry, G. G. Lessons in Geography. Vol. 2 : Gateways 
of Europe and North America. Cr. 8vo. Pp. 218. (Lon- 
don : University Tutorial Press, Ltd., 1930. ) 2s. Zd. 

Hughes, G. E. Above and Beyond Palestine : an 
Account of the Work of the East Indies and Egypt Sea- 
plane Squadron, 1916-1918. Med. 8vo. Pp. ix4-268. 
(London : Ernest Benn, Ltd., 1930.) 105. Od. net. 

Kageler, A. Land zwischeii Deister und Leine. 8vo. 
Pp. 311. (Hildesheim : A, Lax, 1929.) 7 gold marks. 

Koeppel, Robert. Palastina : die Landschaft in 
Karten und Biidern. 4to. Pp. vii -j- 174. (Tubingen: J. 
C. B. Mohr, 1930.) 18 gold marks. 

Palmer, Howard. Moimtaineering and Exploration 
in the Selkirks : Pioneer Work among the Canadian Alps, 
1908-1912. Roy. 8vo. Pp. 440. (New York and London : 
G. P. Putnam’s Sons, 1930.) 7s. 6d. net. 

Piquet, Victor. L’Algerie fran^aise : un siecle de 
colonisation (1830-1930). Ex. Cr. 8vo. Pp. xiv-f413. 
(Paris : Armand Colin, 1930.) 35 francs.* 

Rihani, Ameen. Around the Coasts of Arabia. Med. 
8vo. Pp. xi + 364. (London : Constable and Co., Ltd., 
1930.) 215. net. 

Supau, Alexander. Grundziige der physischen Erd- 
Irunde. Siebente ganzlich umgearbeitete Auflage. Unter 
Mitarbeit von Kurt Briming, Walter Georgii, Gerhard 
Schott, Fritz Machatschek, Erich Leick und Ferdinand 
Pax. Herausgegeben von Erich Obst. 2 Bande. Roy. 
8vo. Band 2, Teil 1 : Das Land (Allgemeine Geo- 
morphologie). Von Erich Obst und Kurt Briining; mit 
Beitragen von Fritz Machatschek. Pp. ix + 552 -f- 2 Tafeln. 
22 gold marks. Band 2, Teil 2: Pflanzen- und Tier- 
geographie. Von Erich Leick und Ferdinand Pax. Pp. 
vi + 270 + 1 Tafel. 12.50 gold marks. (Berlin und Leipzig : 
Walter de Gruyter und Co., 1930.) 

Vernon, Paul E. From Coast to Coast by Motor. Ex. 
Cr. 8vg. Pp. xi 4-116. (London : A. and C. Black, Ltd., 
1930.) 55. net. 

General Biology : Natural History 
Zoology : Botany 

Adamovic, L. Italien. (Jimk’s Natur-Fiihrer.) Fcap. 
8 VO. Pp . xiii 4 6 71 4 1 2 Tafeln. (Berlin : W. J unk, 1 930. ) 

85.* 

Buddenbrock, W. von. Bilder aus der Geschichte der 
biologischen Grundprobieme. Demy 8vo. Pp. v 4 158 4 
8 Tafeln. (Berlin: Gebriider Borntraeger, 1930.) 8.75 

gold marks.* 


Daglishj-^Eric Fitch. The Life Story of Birds. Post 
8 vo. Pp. viii 4 23S. (London and Toronto : J. M. Dent 
and Sons, Ltd., 1930.) 65 . net. 

Dahl, Friedrich, Begrimdet von. Di<‘ Tier\re!t 
Deutsehlands und der angj-enzenden Meeresteiie mudi ihreii 
Merkmaleri und nach ihrer L(4jenswei.s(,‘. Wioitn’LTHfiihrt 
von Maria Dahl und Hans Bischoil. Teil 18 : IFrliere 
Oder Protozoa. 1: Wirnpcrtimu oder Ciiiata (Ijifusoria ) : 
eine Bearbeitung der freibleib^mtien und ectoeonuneii.saleji 
Infusorien der Erde, unter AussrJiluss der marinen Idri- 
timiidae. Von A. Kahl. I : Allgeiueiner Teil und Pro- 
.stomata. (Jena: Gustav Fi.seher, 1930.) 12 gold marks. 

^ Fisher, R. A. The Genetical I’lieory of Natural Selec- 
tion. Pmy. 8vo. Pp. xiv 4 272 4 2 ' plates. (Oxford; 
Clarendon Press : London : Oxford University Press, 
1930.) 175.6d.net.* 

^ Gruenberg, Benjamin G. The Story of Evolution : 
Facts and Theories on the Development of Life. Med. Svo. 
Pp. xvi4 473 4l3 plates. (London: Chapman and Hall, 
Ltd., 1930.) 2l5.net.* 

E[ardy, A. G. Science and the Fishing Industry : being 
a Civic Week Lecture delivered at the University College, 
Hull, on October 16, 1929. Demy Svo. Pp. 28. (Hull and 
London: A. Brown and Sons, Ltd., 1030.) 6d. net.* 
Holmes, F. Ratcliffe.' Interviewing Wild Animals : 
an Account of Travel and Adventure incidental to the 
Pursuit of African Fauna with a Cine-camera. Demy Svo. 
Pp. 161. (London: Stanley Martin and Co. Ltd., 1930.) 
35. 6d. net. 

Johnson, John C. Educational Biology : the Con- 
tributions of Biology to Education ; a Textbook for 
Teachers’ Colleges and University Schools and Colleges of 
Education. (American Teachers College Series.) Post Svo. 
Pp. XX 4 360. (New York: The Macmillan Co., 1930.) 
125. 6d. net.* 

Lissner, H. Die deutsehe grosse Heringsflscherei 1928. 
Svo. Pp. 17. (Berlin: 0. Salle, 1929.) 

Horticulture : Forestr}" : Agriculture 

Dickinson, Lawrence S. The Lawn : the Culture of 
Turf in Park, Golfing and Home Areas. (Farm and Garden 
Library.) Cr. Svo. Pp. 128 4 11 plates. (New York: 
Orange Judd Publishing Co., Inc. ; London : Kegan Paul 
and Co., Ltd., 1930.) 1.25 dollars.* 

Emerson, Paul. Principles of Soil Technology. Demy 
Svo. Pp. XV 4 402. (New York: The Macmillan Co., 
1930.) 145.net.* 

Freckmann, Wilhelm. Die Kultur der Niederungs- 
moore. (Die neuzeitl. Moorkultur in Einzeldarstellungen, 
Heft 3.) Roy. Svo. Pp. iv4 96. (Berlin; Paul Parey, 
1930.) 4.50 gold marks. 

Henning, Ernst. Bestimmungstabellen fiir Graser und 
Hiilsenfruchte im bliitenlosen Zustande. Ins Deutsche 
ubertragen von F. v. Meissner. Pp. iv44047 Tafeln. 
(Berlin und Wien : Julius Springer, 1930. ) 2.80 gold marks. 

Hollrung, Max . Die Erkennung der Feld-, Wiesen- und 
Weide-Ungraser unter Berucksichtigung ihrer Bliiten- 
stande. (Sondei'druck aus dem Archiv fiir Landwirtsehaft, 
Abteilung A, Band 2, Heft 4. ) Roy. Svo, Pp. 146. (Berlin : 
Julius Springer, 1930.) 9.60 gold marks. 

Korsmo, Emil. Unlo'auter im Ackerbau der Neuzeit : 
biologische und praktische Untersuchimgen. Nach dem 
norwegischen Manuskripte des Verfassers herausgegeben 
von H. W. Wollenweber. Roy. 8vo. Pp. ix -i- 580. (Berlin : 
Julius Springer, 1930. ) 66 gold marks. 

Stebutt, Alexander. Lehrbuch der aligemeinen 
Bodenkunde : der Boden als dynamisches System. Roy. 
Svo. Pp. xii 4 518. (Berlin : Gebriider Borntraeger, 1930. ) 
37.50 gold marks.* 

Wright, Walter P. Everyman’s Eneyclopfedia of 
Gardening. Revised and enlarged edition. Cr. Svo. Pp. 
xvi4496. (London and Toronto : J. M. Dent and Sons, 
Ltd., 1930.) 65 . net. 

■ . ' Anatomy : Physiology 

■ McGollum, E. V., and Simmonds, Nina. The Newer 
Knowledge of Nutrition : the Use of Foods for the Preserva- 
tion of Yitality and Health. Fourth edition, rewritten. 
Demy 8 vo. Pp. xii 4 594. (New York : The Macmillan 
Co., 1929.) 2l5.net. 



Vlll 


Supplement to “ Nature, ’’ May 31, 1930 


Mackenzie, Sir Colin. The Action of Muscks ; in- 

eludmg .Host and Muscle Re-education. ■ Second 

edition. i)einy 8vo. Pp. xviH-288. (London: H. K, 
Lewis and C.o., Ltd., 1930.) 6d. net.’*' 

» % Pearce, Roy G., 

Redfield, A. G., Tayior, N. B., and Olmsted, J. M. D., 
and others. Physiolog>' and Biochemistry in Modern 
Medicine, Sixth edition, itoy. Kvo. Pp. xxxii -f- 1074 -f 9 
plates. (Lmidon : Henry Kinipton, 1930.) 42.9. 'net.* 
wetzel , Geor^. Lehr hue*} t der Anatomie fiir Zahnarzte 
imd Studierende der Zahriheiikiinde. Yierte xMiflage. 
(Jena: Gustav Fischer, 1930.) 38 gold marks. 

Antliropologry * Archaeolog'y 

Anantakrishna Ayyar,' Rao Bahadur L. K. An- 
thropology of tlie S\a‘ian Christians. Roy. 8vo. Pp. xvii -i- 
piites. (ih'iiakulam: Cochin Government Pres.s, 

1920.)'=' 

Dawson, Warren R. Tlie Bridle of Pegasus : Studies 
in Magic, Mythology an< i Folklore. Cr. Svo. Pp. xv -}- 203 
(London : Methuen and Co., Ltd., 1930.) 7.9. 6d. net.* 
Franz, L. Vorgesrdiichtliches Leben in den Alpen. 
nuuHs^ ^^' " 1929.) 6 gold 

T> OdelL The Lore of the Unicorn. Roy. Svo. 

J.p. 312. (London : George Allen and Unwin, Ltd., 1930.) 
25.9. net. ’ j 


Bacteriolog'y 

Broadhurst, Jean, and Given, Leila L. Bacf.Ar.v i 
pplied to Nursing. _ Svo. Pp. 498. (Philadeljllf 
London : J. h. Lippmeott Co., 1930.) 12.9. 6ri. net ” 
d Hereile, F. The Bacteriophage and its i 

Applications. __ Translated by George H. Srnith. 

srio* s 

Miscellany 

Batson, Harold E., Compiled by. A Select Ri'Ki; 
graphy of Modern Economic Theory, 1870-PU(f ' 
in Economics and Political Scienn. .duiu u lti. 


Philosopliy; Psychoiog-y 

Bertalanffy, L. von. Lehenswissenschaft und Bildung. 
(Sammlung Akademie gemeinnutziger Mussenschaften zu 
iirturt, Abteilung fur Erziehiuigswissenschaft und Jugend- 
kunde, Heft 22. )^ Med. Svo. Pp. 81. (Erfurt : Kurt 
Stenger, 1930.) 3.o0 gold marks. 

Carr, Herbert Wildon. Cogitans Cogitata. Demy 
8vo. Pp. xii-fiiO. (London: The Favil Press, 1930.) 

D.9, net.^ ■ ■ ' ' 

_ Driesch, Hans. Ethical Principles in Theory and 
Practice. Translated by W. H. Johnston. Ex. Cr. Svo 
Ep. 4.48. (London. : George i\,Ilen and Unwin, Ltd., 1930 ) 
7.9, 6d. net. ’ 

Foston, Hubert M. Man and the Image of God. Cr 
{London: Macmillan and Co., Ltd., 

1930.) is. bd. net. 

Hegel, Georg Wilhelm Friedrich. Samtliehe Werke 
Jubilaumsausgaben in 20 Banden. Aui Grand der von 
pidvvig Boumann, Friedi-ich Forster, Eduard Gans, u.a., 
besonderer Origmal-Drueke.s im Faksimileverf. neuheraus- 
gegeben von Hermann Gloekner. Band 10 : System der 
^ Fhilosophie des Geistes. Svo. 

ma'rks^' •’ ^'orf^gFrommann, 1929.) 7.50 gold 

Philosophy ^vithout Metaphysics. 

Ltd.,h9^0.) 7^. el'nit " ' 

Hooper Charles E. The Fallacies of Fatalism : or 
The Real W Olid and the Rational Will. Demy Svo. Pp’ 

"" K6nb * 

ikon^, E. 1st Kant dureh Einstein widerlegt ? Aled 

\ T (^'<^ndershaiisen : Fr. Aug. Eupel’ 

1930.) /.50 gold marks. 

Kristelier, Paiul Osksir. Der Bearilf der Sepli^. in 
EtMk d^ Plotm. (Heidelberger Abhandlungen zur Philo- 
Hoy. Svo. Pp. vii + 110 (Thbingen* 

Maritain, Jacques. An Introduction to Philosophy 
(Eoiidon: Sheed and W'ard, 19^o!^) 

^ Schulemann, : Gunther. Asthetik. 8vo. Pp. 238 
^ erfa^Bor^eyer, 1930.) 5 gold marks. 

/pSlwi ’ ' * seehsche Krankenbehandlung 

(Psychotherapie) : ein Grundriss fur Each- und Allgemein- 
praxis. Vierte wesentlieh neubearbeitete Auflage Rov 

Watson, Goodwin, and Spence, Ralph B. Educa 

xhTh^'’° m™''' W study. Post 8vo. P^. 

(New lork : The Macmillan Co., 1930.) 7s. 6d. 


— .7 lo/U— lilyM fQ+,, i* 

m Economies and Political Science, edited by the Director 

of the London School oi Economics and Political Seienct 
No. 6.) Demy 8vo Pp. .xu4-224. (London: GeracS 
Routledge and Sons, Ltd., 1930.) 7s. 6d. net.* 

Dickinson, G. Lowes ; Inge, Dean : Wells H 
Haldane, J. B. S. ; Lodge, SiV OHver rDaviS' fil 
Walford. Points of View: a Series of Broadcast Ad 
dresses. With an Introduction and a Summing-up bv 
Lowes Dickinson, and a Supplementary Letter bl 
Sir Oliver Lodge. Cr. Svo. Pp. 149. (Lonhn : George 
Allen and Lnwiii, Ltd., 1930.) 4 . 9 . 6d. net.* ^ 

Epstein, M., Edited by. The Annual Register- , 

Abroad for the 

Year 1929. Demy Svo. Pp. .Miv-r326-H64. (London 

HSo.|°3^net.'^*°''°“*°' ^“"^mans. Green and Co. Ltd.,’ 

Frledell, Egon._ A Cultural History of the Modern 

Dot'll U+P'w 7i w® European Soul' from the Black 
Dea^ to the W orld War. Translated from the German 

B^k T R • Atkinson Vol. 1 : IntroduotTon 
Tu V E®'if*®sance and Reformation, from the Blacl- 
Death to the -^urty Years’ War. Sup. Roy. 8vo. Pn 

= Alfred A. Knopf, 1930.) 2 I« 
.Heath, Sir H. Frank, Edited by. The Yearbook’ of 
the Universities of the Empire, 1930. (Published for tbf 
Umversities Bureau of the British Empire ) Cr 8v)f 

f&.net!*'"''- «-M--cl8oCttd?’l9lo ) 

International Industrial Relations Association 

aSym! 

posium ol I- lews from Management, Labour and the Social 
Sciences. Contributed to the 1929 I.B.I. Discussion 
Meeting on the subject of Human Relations in a Ration- 
Mly Organized Industry. Roy. 8vo. Pp. 279 IThe 

f93o"r3 5oTl“"1 Relations -Association! 

fl! 47* ^ “®“>5ers of the Association, 2.50 

Library Association, Issued by the. The Subject 
Index to Periodicals, 1928. Roy. 4to. Pp, vif^^He 

(London: The Library Association, 1930.) 70s net * 

, Matschoss Conrad. Das Deutsche Museum - Ge 
^hiehte, Aufgaben, Ziele. Im Auftrage des Vereins 
I Deutscher Ingenieure unter Mitwirkung hervorragende! 
Vertrefer der Teohnik und Naturwissenichaften Iweite 
neubearbeitete und erganzte Auflage. 4to. Pp’viTsSfi 
(Berlin und Miinchen .- V.D.I.-Verlav und P runTi 
1930.) 20 gold marks. -"■ "“‘I «- Oldenbourg, 

Ostler, George, Compiled by. The Little Ovfnrri 
Dictionary of Cmrent English. Sup. Rov. 32mo^’ 

626. (Oxford : Clarendon Press • London", 

s/fer^RiwL®h“’!i Drinkwater, 

“SaH- m ’ Banrence Binyon, 

baki (H. H. Munro), Eden Phillpotts, Lord Dmisanv 

GeOTge Routledge and Sons, Ltd., 1930.) ' ^3o; ’ 

Svo^^Pn 316 T Cr. 

net.’* John Murray, 1930.) 7s. 6d. 
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SIR HOWARD GRUBB, PARSONS 
AND COMPANY 

Engineers, Astronomical Instrument Makers 
OPTICAL WORKS : WALKER GATE 
NEWCASTLE-ON-TYNE 

Contractors for 

COMPLETE OBSERVATORY EQUIPMENT 

STANDARD PRODUCTS: 
Astronomical Telescopes 
Object Glasses 
Mirrors 
Prisms 

Searchlight Reflectors | 

Spectrographs ! 

Coelostats 

Chronographs 

Submarine Periscopes 

Revolving Domes 


40 feet diameter Revolving Dome with Newtonian Observing Carriage for 
Stockholm Observatory. 


a FOR THE 

CHEMICAL INDUSTRY 


Our experience, extending over the 
last hundred years, in the refining 
and working of Platinum and 
associated metals, places us in a 
foremost position to supply articles 
made of Platinum, Iridio- Platinum 
or Rhodio^Platinum 


^ OPTICAL 
GLASS 
HIGHEST 
, QUALITY 


PARSONS 

OPTICAL CLASS 


Fupthep paptieulaps, desepiptive 
litepatLipe & ppiees on request . 

JOHNSON MATTHEY 
€.CO.,Lm 

HATTON GARDEN. 

TELEPHONES’ 

HOLBORN 6989-97 


Plates and Moulded Blanks suifaHe for the 
ranufacture of Photographic Lertses, Binocular 
Classes, Astronomical and other scientific 
instruments. Blocks of glass of unusuaf 
dimensions or for special purposes 

PARSONS OPTICAL GLASS €9 

UTTLI CHESTER DERBY 
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A NEW 

BOMB CALORIMETER 

THE MAHLER-COOK “MINOR” 

The latest, quickest, most accurate, cheap, safe and simple method of determining 
■ the calorific value of Coa^, Coke, Oil, Foodstuffs, etc. 

Made in Staybrite Steel. Price complete £35 

Send for booklet containing our new and simple formulas. 


CHAS. W. COOK & SONS 

(Late Chas. W. Cook, Ltd, MANCHESTER) 

Established 1896 

UNIVERSITY WORKS BATH GROUNDS ESTATE 

ASHBY-de-la-ZOUCH 


Telephone ; 

57 Asliby.-de-5a-Zonch 
Telegrams : 

Royal Ashby-de-Ia-Zoucb 


The Trustees of the Lord Wandsworth 

Orphanage are about to proceed to the appointment of a PRINCIPAL, 
who will have sole administrative charge of the Agricultural College, 
the Girls’ School, and the Estates of the Trustees. 

Applicants should have administrative and educational experience, 
preferably with some knowledge of agriculture, and should be between 
the ages of 35*50. 

Applications should be addres.sed to Messrs. Maples, Teesdale & 
Co., 6 Frederick’s Place, Old JewTy, London, E.C.?, from whom 
further particulars can be obtained. 

FOR SALE.— Nature, Vols. 107 to 114 bound, 

1 15 to 124 unbound. J.C.S. and Abstracts A 1927 to 
1929, unbound. All as new. Offers to Box No. 3, c/o 
Nature Office. 

FOR SALE. -J.C.S. from 1893, J.S.C.I. 

from 1898, also Annual Reports. What offers? Box No. 
31, c/o NUtore Office. 

ENTOMOLOGISTS and others desiring 

to keep up with current research on the Honey Bee should 
join the APIS CLUB. Subscription, io/6 per annum, 
includes The Bee World. Specimen copy (6d. post free) and 
particulars from Secretary, Brockhill, London Road, 
Camberley, Surrey. . | 


PHOTO-ELECTRIC CELLS 
BRITISH MADE 

STANDARD PATTERNS FROM STOCK 
Cells made to special requirements 

Makers of Benck-Blown Silica Quartz Apparatus 
To Pattern or Drawing 

WESTMINSTER. 

G. C. AIMER & CO. LTD. 

Mortimer Market, London, W.C.1, 

Phone: Museum 2348. 


NATURAL HISTORY BOOKS 

Just out : CATALOGUE No. 176. of Books in various branches of 
BOTANY and HORTlCULTUREt gratis on application* 

DULAU & CO. LTD. 

32 OLD BONO STREET, LONDON. W.l. 

jSstoblishied 1782. - JLibrarias PorohaiiAd. I 
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NEW ^ 
JENA COMBUSTION TUBES 




“SUPREMAX” 

(Patented) 

Lowest coefficient of heat-expansion. 
High softening point. Greatest durability 

*«DUROBAX^^ 

(One Red Stripe) 

For Explosion- Furnace Tubes 

**FIOLAX” GLASS 
(One Black Stripe) 

For Ampoules, Phials, and 
First-rate Test Tubes 

“MAXOS” Plates and Discs 

For Steam and Chemical Boilers 

Bor particulars apply to the Representative 

E. O. MAEMPEL 

Finsbury Pavement House, Moorgate, 

LONDON, E.C.2 

or to the Wholesalers. 


NATURE of November 23, 1929/contained 

a supplement on “ Lightning,” by Dr. G. C. 
Simpson, C.B., F.R.S. ; the issue for March 
1, 1930, one on "Cellulose in the Light 
of the X-Rays," by Sir William Bragg, 
K.B.E., F.R.S.; that for March 22, "Com- 
munications on Atomic Physics Research." 

Copies of either number can be sent post 
paid upon receipt of Is. l|d. 

St. Martin's Street, London, W.C.2 
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PORTABLE EQUATORIAL TELESCOPE, 40 
in. apcrtwrc, 4 eyepieces, S sunglasses, rack and 
pinion focusing. Mounting suitable for all 
latitudes between 60® N. and 60® S., with spring 
actuated driving clock. Hour circle, 4-25 in. dia., 
divided on gunmctal, quick setting device and 
clamp, two sets of divisions and verniers reading 
to 10 secs, of time. Declination circle 5-5 in. 


dia., gunmctal, with verniers reading to 30 secs, 
of arc. Clamp and slow motion in right asccn- 
sion, latter operated from eye end. Clamp 
and slow motion in declination 
worked from eye end. Means 
of adjustment in azimuth 
and latitude provided. 


BUCKINGHAM WORKS, YORK 


Available also in apertures of 
A-5 in. and 5 in. and with 
circles divided on silver. Full 
particulars on request. 



Dr. A. HUTCHINSON’S 

UNIVERSAL GONIOMETER 

For the Examination of Small Crystals and 
Mineral Grains. 

This instrument can be used for any of the following purposes : — 

As an Ordinary Goniometer for the Measurement of Angles. 

As an Axial-angle Apparatus. 

As a Kohlrausch Total-reflectometer. 

For Determining Refractive Indices by the Prism Method. 

For Experimental Work in Mineralogy. 

Descriptive Pamphlet on application to the Makers*, 

JAMES SWIFT & SON Ltd., 

UNIVERSITY OPTICAL WORKS, 

81 Tottenham Court Rd., London, W«1. 



»ritisn oalances 

— the best you can buy! 

irpiGHTY years ago the House of OertHng 
^ was founded in London. To-day it gives 
you the finest craftsmanship ever built into 
a balance. Government Departments, Uni- 
versities, Banks, leading industrial Firms and 
private Analysts instal Oertling instruments. 

HETHER for extreme precision or for 
* ^ rapid though accurate results, there’s 
a model to meet your need. Write now for 
the fully descriptive illustrated catalogues 
— gladly sent free on request. 


L. Oertlingi Ltd. 

65 Holborn Viaduct^ London:, E.C,i 


TAS/Orssa 
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MERTON ROAD, SOUTHFIELDS 

London, S.W.18. 

’Phone : Putney 3641-2, 


'Grams : Gambrenm, Wands, London, 


CAMBRIDGE 


INSTRUMENT CO ltd 


LON^os;* 

CAMBRIDGE &Showroofr>ji LONDON S W1 

ASSOCIATED AMERICAN COMPANY: 

Cambridge Instrument Co. Inc., Grand Central Terminal, New York, 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


xii 


“The most 
wonderful 
experisne nt 
in the world,.”' 


FOR OBSERVING THE CONTINUOUS 


EMISSION OF IONISING PARTICLES 


This instrument is a simplified 
form of the apparatus originally 
designed by Prof. C. T. R. Wilson 
and modified by Mr. T. Shimizu. 
It is suitable for use in schools, 
colleges, and technical institutions 
where direct observations of the ray 
tracks are desired. The expansions 
may be timed to occur at rates 
from about 50 to 200 per minute, 
the control and working of the 
apparatus being entirely by hand. 


GAMBRELL BROS., 


The following are some of our 
standard lines : 

Please send for Lists in which you are interested. 


LIST 

“ G 


“OG” 


Galvanometers^ moving coil, pointer and 
reflecting. 

u n 7 , f galvanometers, Onwood ’’ pattern. 

Li A Galvanometer Accessories, including Lamps, 

u e »» ^^cales. Universal Shunts, etc. 

K..S Keys and Switches. 

“IR’’ Gambrell^s ^'Independent ’’ Plug Contact 
tro Resistance Boxes and Wheatstone Bridges. 

* » Megohms and High Resistances. 

‘ SR ’ Switch pattern Resistance Boxes and Wheat- 
stone Bridges, all grades, including Direct 
Reading. 

“P.K” Potentiometers, Kelvin Low Resistance 
Bndges, Kelvin Double Ratio Boxes, Volt 
Ratio Boxes, Standard CeUs, Low Re- 
^ sistance Shunts. 

“ RR ” Rheostats and Single Resistances. 

C ” Condensers, Standard and Secondary. 

“ H.D. General Catalogue for instructional pur- 
poses. 


LTD. 


TRACK APPARATUS 


Full particulars are given in 
List No. 106-N, sent on request. 


RAY 


28 x20x28 cm. 


‘~~'An aninent 

physichf. 


I 
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specially suitable 

for analytical 


purposes . . . * 


“We have tested the glassware with the following results : 
“ The glass is specially hard and no solubility can be 
“ detected by ordinary colour test. Will allow of sudden 
“ changes of temperature; can he used without wire-gauze 
“over Bunsen or blowpipe flame. The glass being stout 
“ will withstand rough usage. Further, the glass is un- 
“ affected by acids and is of uniform thickness. The glass 
“ is specially suitable for analytical purposes. 



“ Yours faithfully,” 

^Tkis letter from a famous chemical works, 
is dated May 4th, 1929, 

FREE TESTING PARCEL 




e leading Laboratory Furiiishers 


If the coupon below is posted to us you will be 
sent free of charge a 250 c.c, beaker and a 
250 c.c. conical flask. After you have put the 
glassware through the strictest tests you can 
devise, we should be interested to know 
it. 


FILL IN THIS COUPON NOW 
I Messrs. Chance Brothers and Co., Limited, 

> Glass Works, Smethwick, Birmingham. 

I Sirs , — You may send me a free 
J containing one beaker and one 

5 Signed 

I N.B. Please sign this and attach it 
I If nothing more is written a half- 



n 
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CEYLON COCONUT RESEARCH 
SCHEME. 


COUNTY BOROUGH OF ROTHERHAM 
EDUCATION COMMITTEE. 

TECHNICAL INSTITUTE. 

Prindpal—V. c. Ci-ARKE, B.Sc., A.R.CSc., A.M.I.E.E. 

In aritkipatioivof the opening of a new Technical College applications 
are invited for the undermentioned posts, which are the first full-time 
appointments in the respective department.s. 

C-CHIEF LECTURER .IN MECHANICAL ENGINEERING. 
il.-CHIEF LECTURER IN ELECTRICAL ENGINEERING. 
III. -CHIEF LECTURER IN METALLURGY. 

Candidates should possess industrial and teaching experience and a 
good Honouis degree or equivalent qualifications. 

Salaries in accordance with the Burnham Technical Award. Additional 
allowances may be paid for .special qualifications or e.xperience. 

_ Duties will begin in September, and application.s must reach the under- 
signed not later than Tuesday, July 8, 1930. 

Form.s of application and further parUculars maybe obtained from the 
under.signed on receipt of a stamped addressed foolscap envelope. 

Education Offices, J. A. MAIR,^ 

Rotherham. Director of Education. 


MUSLIM UNIVERSITY, ALIGARH, 
U.P., INDIA. 

Applications are invited for the post of 

(0 PROFESSOR OF CHEMISTRY and HEAD OF THE 
DEPARTMENT. 

Candidate.s must pos.sess high Academic and Research qualification.s in 
Organic Chemistry and experience of management of a University 
laboratory. 

(2) PROFESSOR OF PHYSICS and HEAD OF THE DEPART- 
MENT. 

High Academic and Research qualifications and experience of laboratory 
management essential. 

Salarie.s: 1250-1500 rupees per month, according to qualifications. 
Duties to commence in the middle of October. 

Applications, accompanied by one co|5y of recent testimonials and 
references, to be sent before July 5, to Vice-Chancellor S. R. Masood, 
Box 10, c/o Nature Office. 


CITY OF CARDIFF EDUCATION 
COMMITTEE. 

THE TECHNICAL COLLEGE. 

Principal — Charles Coi.ES, B.Sc. (Lend.). 

The services will be required in September next of an ASSISTANT 
LFCTURER IN PHYSICS. 

Salary payable according to the Burnham Award. 

Applications on foolscap paper stating age, full qualificatioms, teaching 
and other experience, and giving copies of not more than three recent 
testimonials, should reach the Phincipal (from whom further particulars 
may be obtained) on or before Wednesday, July 2, 

The successful candidate will be required to pa.ss a Medical Examination 
by the Authority’s Medical Examiner for Teachers at Cardiff before 
commencing dutie.s, and to contribute under the Teachers’ (Superannuation) 
Act, 1925. : 

City Hall, HARRY H. THORBURN, 

Cardiff. Acting Secretary for Education. 


NATAL UNIVERSITY COLLEGE, 
PIETERMARITZBURG, NATAL 

(UHIVEESITY OF SOUTH AFRICA). 

Application.*:, with recent testimonials and medical certificate, are invited 
for the post of LECTURER IN CHARGE of the DEPARTMENT OF 
ZOOLOGY, dutie.s to commence on March i, 1931. 

Salary, Men ^450-;«C25-^‘65o, Women ;(^40o-;^25-;i^5oo, increments to begin 
after a probationary period of two years. 

Membership of Government Provident Fund is compulsory. 

A sura of will be allowed for passage. 

Applications should be addressed to the Registrar, Natal, University 
College, Pietermaritzburg, South Africa, and should reach him not later 
than the last Wedne.sday in September. 

Further particulars as to cost of living, etc., may be obtained from Messrs, 
Webster, Steel & Co., 9 St. Helen’s Place, Bishop.sgate, London, E.C.3. 

m INSTITUTE OF SCIENCE, 
BANGALORE. 

CHAIB OF ELECTRICAL TECHNOLOGY. 

Applications are invited for the PROFESSORSHIP OF ELECTRI- 
CAL TKGHNOLOGV in the Indian Institute of Science, Bangalore. 
Experience in teaching and research work an essential qualification. 
Salary Rs. 1250-50-1500 per month, with an overseas allowance of Rs.500 
per montli (together about rising to £ijoo per annum), free quarters, 

a retiring allowance of 10 per cent of the total salary and allowance 
towards first passage. The appointment will be made for six years. in the 
first instance. Applications should be addressed to Dr. M. O. Forster. 
F.R.S., c/o Messrs. Jeremiah Lyon & Co,, Ltd., 4 Corbet Court, London,* 
E.C.3, before July 28. ' 


KING’S PATENT AGENCY LTD., 146a 

Queen Victoria Street, E.C»4. Advice handbook free. 43 years’ refe. 


Applications will be received up to June 30, 1930, for the post of 
TECHNOLOGICAL CHEMIST for work on _the chemistry of the coco- 
nut and its commercial products. High University qualifications and 
technological training expected. .Appointment for four years, with option 
of renewal. Salary A6 oo-^5o-^75"j conyertible^at pre.sent at Rs.ts per £i 
sterling. Free quarters with heavy furniture will be provided. Provident 
Fund contribution 5 per cent of .salary, Scheme adding 5 per cent. Leave 
and travelling ailovvances in accordance with Government service. First- 
class passage^provided. Applicant, if not a bachelor, should in first case 
proceed to Ceylon unaccompanied by his dependents. Applications to be 
addressed to : Thk Agricultural Adviser to the Secretary of State 
F.,OR THE Colonies, 2 Richmond Terrace, London, S. W.i. 

SUNDERLAND EDUCATION 
COMMITTEE. 

THE TECHNICAL COLLEGE. 
DEPARTMENT OF COAL MINING. 

Applications are invited for the post of full-time LECTURER FOR 
MINING COURSES. Candidates must posses.s a degree in Mining of 
a British University or an equivalent qualification. 

Salary in accordance with the Burnham Award. 

Full particulars can be obtained from the Principal, The Technical 
College, and applications must be delivered to the undersigned on or before 
Saturday July 5, 1930. 

Education Offices, HERBERT REED, 

15 John Street, Sunderland. Chief Education Officer, 

June 14, 1930. 

UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 

COLEG PEIFATHEOFAOL DEHEDDIE CYMRU 
A MYNWY. 

The Council of the College invites applications for the post of PRO- 
FESSOR OF PHYSICS. 

Salary ;^8oo per annum. 

Further particulars may be obtained from the undersigned, by whom 
seventy-five copies of applications and testimonials must be received on or 
before July 4, 7930. 

University College, Cardiff, D. J. A. BROWN, 

Jun ; 10, 1930. Regi.strar. 


UNIVERSITY COLLEGE OF WALES. 

ABERYSTWYTH. 

LECTURER IN BOTANY. 

The Council of the College invite applications for the post of 
LECTURER |N BOTANY at a salary of ;^375 to ;(i4oo, according to 
qualifications and experience. The Lecturer will be required to conduct 
courses in Plant Physiology and Mjmology. Application.^, accompanied 
by testimonials and such published work or other evidence of qualification 
as the candidate may desire to submit, should be sent on or before July 14, 
1930, to the undersigned, from whom further particulars may be obtained. 

E. B. HICKS, Financial Secretary. 


UNIVERSITY OF ABERDEEN. 

THE CHAIR OF NATURAL PHILOSOPHY. 

The CHAIR OF NATURAL PHILOSOPHY in the Patronage of the 
University Court becomes vacant by the resignation of Profes.sor G. P. 
Thomson, M.A., F.R.S., on September 30, 1930. 

The University Court will shortly proceed to consider an appointment to 
the Chair. 

The salary proposed is 1175. 

The conditions of appointment may be obtained from the Secretary to the 
University. 

H. J. BUTCHART, 

The University, Aberdeen. Secretary to the University. 


UNIVERSITY OF LEEDS. 

DEPARTMENT OF MATHEMATICS. 

The Council will shortly proceed to the appointment of an ASSISTANT 
LECTURER IN MATHEMATICS, to commence duties in October 
next.^ Salary £^qo to according to qualifications and experience. 

Applications should reach the Registkar on or before Mondajq 
June 30, 1930. 

"" UNIVERSITY OF BRISTOL. 

Applications are invited for an A.SSISTANT LECTURER IN 200 - 
LOGY, Grade III. Salary /300 per annum. Further particulars may be 
obtained from the undersigned, with whom applications should be lodged 
on or before July 14. 

WINIFRED SHAPLAND, 

■..' Secretary.;'":' 


MATHEMATICS.-A graduate with high 

honours and teaching experience is required as a TUTOR IN 
MATHEMATICS. The post is full-time with residence in Cambridge,, 
duties begin_ in September, commencing salary ;^33o per annum. 
Applications in own handwriting, stating other subjects, to “ Mathe* 
MATics,” c/o University Book Company^ Ltd., 47 Great Russell Street,, 

■ London,' '.'W.C,!.'. 
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HERIOT-WATT COLLEGE, 

EDINBURGH. 

FULL-TIME DAY COURSES. 
MECHANICAL ENGINEERING. 
ELECTRICAL ENGINEERING. 

MINING ENGINEERING. 

OIL MINING. APPLIED CHEMISTRY. 
BIO-CHEMISTRY AND BREWING. 
PHARMACY. BUILDING SCIENCE. PRINTING. 

Diplomas and Certificates are awarded leading to professional recognition. 
Classes commence October 14. 

Foil particulars from the College. 

J. CAMERON SMAIL, O.B.E., Principal. 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY. 

DEPARTMENT OF MATHEMATICS. 

Applications are invited for the appointment of DEMONSTRATOR 
IN mathematics, Royal College of Science, commencing September 
I, 1930, or as soon as possible thereafter. ^ Salary ^^300 per annum, with 
membership of the Federated Superannuation System for Universities. 

Applications should be made by July 14, 1930, to the Secretary, 
Imperial College of Science and Technology, Imperial Institute Road, 
South Kensington, S.W.7, from whom further particulars may be obtained. 


UNIVERSITY OF DURHAM. 
ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE. 

Applications are invited for the post of TECHNICAL ASSISTANT 
to the Adviser in Agricultural Economics. 

Candidates should possess a recognised qualification in Economics. 

Salary ;^25o, rising by £xo per annum to a maximum of ;^30o. 

Further particulars and forms of application may be obtained from the 
Registrar, Armstrong College, Newcastle-upon-Tyne. 

Applications should be submitted not later than July 7, 1930. 

BOTANISTS. ~~ 

TWO BOTANISTS are required by the Imperial College of Tropical 
Agriculture in Trinidad, British West Indies, for Cacao Research. 
Salaries for first three years ;^47S, rising by £2$ to ^^525, with 10 per cent. 
Pension allowance under the F.S.S.U., passages out and home and four 
months’ leave after three Academic years. One Botanist should have 
special interest in Plant Physiology, and one in Genetics. Applications 
should be sent to the Secretary, Imperial College of Tropical Agriculture, 
14 Trinity Square, London, E,C.3, before August 20. 

GOVERNMENT LABORATORY. 

Temporary ASSISTANT CHEMISTS wanted. Age 20-25. Required 
to have degree^of B.Sc., with not less than Second Class Honour;;, or 
equivalent ; weight will be given to e.xperience in investigative work. 
Salaries.* men, ^i6o-;i^ro-;^22o women, iii40-;)^ro-^t8o, plus usual Civil 
Service bonus ; at present ^160 is equal to ;:^246 :2s. and ;iSi40to ;^2i9 :13s. 

Forms of application may be obtained from the Government Chemist, 
Clement’s Inn Passage, London, W.C. 2, to whom they must be returned 
not later than Julj^ 19, 1930. 


The HEADMASTERSHIP of Christ’s 

Hospital, Horsham, will be vacant in September next. Particulars of 
the appointment can be obtained from the Clerk, Christ’s Hospital, 
26 Great Tower Street, London. 


The Proprietors of the Patent N o. 263487 

for Improved Torsion Balance are desirous of entering 
into arrangements by way of licence and otherwise on 
reasonable terms for the purpose of exploiting the same and 
ensuring its full development and practical working in this 
country. All communications should be addressed in the 
hrst instance to Haseldne, Lake& Co., 28 Southampton 
Buildings, Chancery Lane, London, W.C.2. 


RHEINBERG MICROMETERS and other 

GRATICULES by the processes of Grainless and of Filmless Photo- 
graphy. Stock list of standard articles on request. Rheinberg & 
Co. Ltd., 57-60 Holborn Viaduct, London, E.C.i. 


NATURAL HISTORY BOOKS 

Jasf out : CATALOGUE No. 177 . Clearance Lhi of Books on the 
subjects of ENTOMOLOGY, GEOLOGY, MINERALOGY and 
GENERAL ZOOLOGY, gratis on appUcatiort, 

DULAO & CO. LTD. 

32 OLB BOND STREET. LONDON. W.l. 

Established 1792. Libraries Purchased. 


HISTORICAL MATERIAL 
WANTED. 

The Museum of Science and Industry, 
300 West Adams Street, Chicago, 
Illinois, U.S.A., would be grateful 
for information regarding available 
historical apparatus, instruments and 
documents bearing upon the develop- 
ment of the sciences of Astronomy, 
Physics, Chemistry and Mathematics. 
Please address Dr. A. M. MacMahon, 
Curator of the Physical Sciences, 
giving particulars regarding the in- 
ventor and maker, exact details of 
construction, use and present location 
of each item. Reasonable prices will 
be paid for suitable material. 


B.D.H. COMPARATOR CASE 


The B.D.H. Comparator Case 
provides in a convenient form 
everything necessary for the 
rapid and accurate determina- 
tion of the acidity or alkalinity 
of water. 

Price £ 1 : 17:6 

Complete with a set of buffer 
tubes containing bromo- 
thymol blue or any other 
specified indicator^ a tube 
containing the appropriate 
indicator solution ready for 
uscj and empty buffer tubes 
to fill the case. 

Obtainable from all dealers in scientific instruments. 


A description of the B.D.H. Comparator Case and copy of 
a booklet on ^'pH Values^ What They Are and How To 
Determine Them^” will be supplied free on application. 


The British Drug Houses, Ltd. 

LONDON, N.l 
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Just Puhiisbed. 


A New McGraw-Hill Book. 


THE USE OF THE 

MICROSCOPE 

By JOHN BELLING 

Cytoiogist^ Carnegie Institution of Washington, 

315 pageSj 6x93 28 illustrations. 20s. net. 

A handbook for routine and research work on the correct use of the 
microscope. It shows in detail how to secure the best possible results 
under all circumstances, includes a glossary, and presents exercises with 
the microscope. The practical point of view is emphasized throughout. 

CONTENTS: I. Use of the Hand Magnifier. II. Use of the 
Compound Microscope. III. The Twin-Objective Binocular. IV. 
The Monobjective Binocular. V. The Monocular Microscope. _ VI. 
The Routine Microscope. VII. Illumination. VIII. Light Filters 
and Screens. IX. The Condenser. X. The Object. XI. The Cover* 
Glass Problem. XU. The Objective. XIII. The Water-Immersion 
Objective. XIV. Mirror, Stage, Nosepiece, and Drawtube. XV. The 
Eyepiece. XVL Microscope Outfits. XVII. Drawing. XVIII. 
Photography. XIX. Testing the Microscope. XX. Care of the 
Microscope. XXL Rules for High-Power and Routine Microscopy. 
XXII. The Past and Future of the Microscope. XXIIL Literature 
of the Microscope. XXIV. Discoveries with the Microscope. XXV. 
A Hundred Microscopical Objects of Biological Interest. XXVI. 
Fixing and Staining Microscopic Objects. XXVII. Fifty Practical 
Exercises with the Microscope. 


iVe shall be pleased to send any of onr books on approxtaV' 
io Nature” readers resident in the United Kingdo^n. 

McGraw-Hill Publishing Co., Ltd. 

6-8 Bouverie Street, London, E.C.4 


J. POOLE & CO. 

aSTABLiSHBO 1854 

NEW & SECOND-HAND 

SCIENTIFIC AND EDUCATIONAL 


KNQUIMIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 

86 Charing Cross Road, London, W.C.2 


SCIENTIFIC BOOKS 

Large Stock of Text-Books and Works in 
GENERAL AND TECHNICAL SCIENCE 
Catalogues on the following Subjects sent post free on request 

CHEMISTRY ; BIOLOGY : PHYSICS 
MATHEMATICS ; ENGINEERING 
FOIIBION Department: Prompt attention to Orders an< 
Enquiries. 

SECOND-HAND BOOK DEPARTMENT : 1 40 Gower Street. 

Lists sent post free on application. Telephone ; Museum 4031 

LARGE STOCK OF SCIENTIFIC AND GENERAL 
STATIONERY 

Enquiries invited for Literature on 

ANY SCIENTIFIC SUBJECT 

H. K. LEWIS 81 CO. LTD., 1 S 6 Gower St.. 
LONDON. W.C. I. Telephone : Museum 7756 


A Selection of 

Authoritative Works on Birds 

Foyle’s Natural Histor3r Department has prepared a short Descrip- 
tive List of Authoritative Works on Ornithology. These items 
have been gleaned from the stock of books which the Department 
always holds on this subject. A copy of the List will be sent (gratis) 
on application for List “ O.” Here is an example from the List. 

A HISTORY OF THE BIRDS OF 

EUROPE By H. E. DRESSER. Including all the 
M.JI, Species inhabiting the Western Palaearctic 
Region. 8 Vols. Illustrated with 544 Colour Plates. 4to. 
Half morocco backs. Faded. 1871-81. jS 48 : 0:0 

Also another set, with the supplement of 1895-6. Together g 
Vols. 4to. Full morocco, gilt. 1871-96. £ 58 : 0 s 0 

FOYLES FOR BOOKS 

119-125 Charing Cross Road, London, W.C.2 


SOTHERAN^S CATALOGUE OF SCIENCE AND TECHNOLOGY. 

Already published^ I ; Sets of Scientific Periodicals. 
General and Collected Works (pp, 80). U : Mathematics 
(pp, 128). HI: Astronomy, Geodesy, Chronology, Horo- 
logy, and Dialling (pp. 112). IV-V: Physics (pp. 1 12 
and s 6 ), VI : Geology, Meteorology and Physical Geo- 
graphy, Mineralogy and Crystallography; Microscopy 
(pp. 144). VII: Chemistry and Chemical Technology (pp. 
208). VU I : Mining and Metallurgy (pp. 88). Now Ready: 
IX : Engineering, Part I. (including Periodicals and Early 
Works) (pp. 88). In preparation; X : Engineering, Part 
11 . (Civil Engineering). 


‘‘ This catalogue oj Messrs. Sotheran needs no recommendation.^ 
being well known for its valuable bibliographic notes, and ike 
number of choice and rare books offered for sale .” — Nature. 


_ Mfcssrs. Sotheran are always ready to buy libraries or smaller collec- 
tions of books on exact science, as well as sets of scientific periodicals. 
They invite correspondence in connection with books rare and difficult 

to s«. HENBY SOTHERAN. LTD. 

4S Piccadilly, London W.l, 




(registered TRADE mark) 

LABORATORY RESISTANCES 

CATALOGUE OF ALL TYPES ON REQUEST 

THE ZENITH ELECTRIG CO. LTD. 

Sole Mafeere of the well-known "ZENITH" Electrical Producto. 

Contractors U the Admiralty, l-Far OjJlce, Air Ministry, Post Oj^ce, L.C.C,, &t 

ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W.2 

Phone : Willesden 4087-8. Telegrams : Voltaohm, Willroad, Londot 
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Recent Scientific and Technical Books. 

Volumes marked with an asterisk have been received at “ Nature ” Office. 


Mathematics Mechanics: Physics ' 

Abraham, M. Theorie der Elektrizitat. Vollstandig 
neubearbeitet von R. Becker. Band 1 : Einfiibrung in 
die Maxwellsche Theorie der Elektrizitat, mit einem ein- 
ieitenden Abschnitte liber das Rechnen mit Vektor- 
grossen in der Physik. Achte Auflage. Med. 8 vo. Pp. 
vii+242. (Leipzig und Berlin: B. G. Teubner, 1930.) 
15 gold marks.* 

Andrade, E. N. da G. The Mechamsin of Nature: 
being a Simple Approach to Modern Views on the Structure 
of Matter and Radiation. Ex. Cr. 8 vo. Pp. xii + 170. 
(London : G. Bell and Sons, Ltd., 19.30.) 6 a. net.* 
Andrews, P. E., and Lambert, H. G. Physics. 
Book 2 : Mechanics and Hydrostatics. Cr. 4to. Pp. 44. 
(Exeter : A. Wheaton and Co., Ltd., 1930.) lOd. 

Beck, Hans. Elementargeometrie. Teil 2. Roy. 8 vo. 
Pp. x + 184. (Leipzig: Akademische Verlagsgesellschaft 
m.b.H., 1930.) 8.60 gold marks. 

Borchardt, W. G. Senior Algebra Test Papers. ISmo. 
Pp. S 7 -fxv. (London: Rivingtons, 1930.) Is. 3d. 

Breslich, Ernst R. The Teaching of Mathematics in 
Secondary Schools. Vol. 1 : Technique. Med. 8 vo. Pp. 
vii + 239. (Chicago : University of Chicago Press ; 
London ; Cambridge University Press, 1930.) 95 . net. 

Brown, Gerald B. Philips’ Sectional Arithmetics. 
Cr. 8 vo. Book 1. Pp. 94. 9d. Book 2. Pp. 88 . 9d. 
Book 3. Pp. 93. 9d. Book 4. Pp. 88 . 9d. Book 5. 
Pp. 100. 9d. (London : George Philip and Son, Ltd. ; 
Liverpool : Philip, Son and Nephew, Ltd., 1930.) 

Buckingham, John. Matter and Radiation : with 
Particular Reference to the Detection and Uses of the 
Infra-red Rays. Demy 8 vo. Pp. xii + 144 + 8 plates. 
(London: Oxford University Press, 1930.) 75 . 6 d. net.* 
Gamichel, Charles, Le 9 ons sur les conduites. (Chaire 
de mecanique des fluides et applications.) Roy. 8 vo. Pp. 
vii + 101. (Paris: Gauthier-ViliarsetCie, 1930.) 30 francs.* 
Casteifranchi, Gaetano. Fisica moderna : visione 
sintetica, pianamente esposta, della fisica d’ oggi e dei lavori 
dei maggiori fisici contemporanei. Seconda edizione. 8 vo. 
Pp. X + 856 + 4 tavole. (Milano : Ulrico Hoepli, 1930.) 
75 lire. 

Casteifranchi, Gaetano. Physique moderne : expose 
synthetique et methodique de la physique d’aujourd’hui | 
et des travaux theoriques et experimentaux des plus | 
grands physicians contemporains. Traduction fran 9 aise j 
par A. Quemper de Lanascol. Roy. 8 vo. Pp. 660. | 
(Paris: Albert Blanchard, 1930.) 70 francs.* ^ i 

Grelle, A. L. Rechentafeln, welche alles Multiplizieren i 
und Dividieren mit Zahlen unter Tausend ganz ersparen, i 
bei grosseren Zahlen aber die Rechnung erleichtern und 
sicherer machen. Neue Ausgaben besorgt von O. Seeliger, 
Mit Tafeln der Quadrate und Kubikzahlen von 1-1000. 
Folio. Pp. vii + 1006 Tafeln. (Berlin und Leipzig : 
Walter de Gruyter und Co., 1930.) 26 gold marks. 

Department of Scientific and Industrial Research : j 
Illumination Research. Technical Paper No. 10 : The 
Efi'ect of Distribution and Colour on the Suitability of j 
Lighting for Clerical Work. Roy. 8 vo. Pp. iv + 14. i 
(London: H.M. Stationery Office, 1930.) 6 d.net.* 

Durell, C. V., and Fawdry, R. G. A Concise Arith- 
metic. Cr. 8 vo. Pp. xii +243 +xxvii. (London : G. Beil 
and Sons, Ltd., 1930.) 25. 9d. ; without Answers^ 25. 6 d.* 
Durell, G. V,, and Robson, A. Advanced Trigono- 
metry. Cr. 8 vo. Pp. viii+335. (London: G. Bell and 
Sons, Ltd., 1930.) 85 . 6 d.* 

Fano, G., e Terracini, A. Lezioni di geometria 
analitica e proiettiva. (Biblioteca di Seienze Fisiche, 
Matematiche e Natural!.) 8 vo. Pp. viii + 630. (Torino : 
G. B. Paravia e C., 1930.) 100 lire. 

Ferry, Ervin S., in collaboration with Silvey, O. W., 
Sherman, Jr., G. W., Duncan, D. G., and Abbot, R. B. 

A Handbook of Physics Measurements, Vol. 2 : Vibra- 
tory Motion, Sound, Heat, Electricity and Magnetism. 
Third edition. Ex. Cr. 8 vo. Pp. xi+277. (New York : 
John Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1929.) 125, 6 d.net.* 


I Fick, Emil. Aufgaberisammhmg iiber Differential- 
gleichungen. Roy. 8vo. Pp. vii + 177. (Mimchen und 
Berlin: R. Oldenbourg, 1930.) 6.50 gold marks. 

■ Gibbs, R. W. M., Perry, D. G., and Howells, J. A» 
Step-at-a-Time Arithmetic. Cr. 8vo. Semior Series, 
Book 7: Pupils. Pp. iv + 64. (London: A. and C. Black, 
Ltd., 1930.) Paper, lOd.; cloth, I 5 . Id. 

Hadley, PI. E, A Class Book of Mechanics. Cr. 8vo. 
Pp. x + 335. (London: Maemillaii and Co., Ltd., 1930.) 
45. 6d.* 

Heisenberg, . W. Die physikalischen Prinzipien der 
Quantentheorie. 8 vo. Pp. viii 4 - 120. (Leipzig : S. 
Hirzel. ) 7 gold marks. 

Ibbetson, W. S. Preliminary Mathematics for Engin- 
eers a Book suitable for tlie First Year Course in Matiie- 
matics for Students in all kinds of Engineering, includ- 
ing Installation and Electric Wiring, and Telegraphy 
and Telephony. (Technical School Series.) Cr. 8vo. Pp. 
xi + lo2. (London: Sir Isaac Pitman and Sons, Ltd., 
1930.) 35, 6d. net.* 

lilsung, Franz. Die Descente-Methode fur die all - 
gemeine Losung des Fermat -Problems. 8vo. Pp. 16. 
(Wurzburg: Verlag Becker, 1930.) 1.50 gold marks. 

Kaufmann, Felix. Das Unendliclie in der Mathe- 
matik und seine Aussehaltung : eiiie Untersuchung iiber 
die Grundlagen der Mathematik, 8vo. Pp.x+203. (Leipzig 
und Wien : Franz Deutieke, 1930.) 12 gold marks. 

Kirchberger, Paul. La theorie atomique : son histoire 
et son deveioppement. Traduit par Marcel Thiers. 
(Bibliotheque scientifique. ) 8vo. (Paris, Geneve et 
Lausanne: Payot et Cie, 1930.) 25 francs. 

Larcombe, H. J. Larcombe’s Senior Arithmetics. 
(Course B.) Demy 8vo. Book 1: for Pupils of Ages 
1 1 -12 years. Pp. 48. 9d. net. Teacher’s Book. Pp. iv + 92. 
25. M, net. Book 2 : for Pupils of Ages 12-13 years. 
Pp. 48. 9d. net. Teacher’s Book. Pp. iv + 92. 25. 6d. 

net. Book 3 : for Pupils of Ages 13-14 years. Pp. 48. 
M. net. Teacher’s Book. Pp. iv+92. 2s. 6d. net. 

(London: Evans Brothers, Ltd., 1930.) 

Littler, W. Physics for School Certificate (Magnetism 
and Electricity) : a Revision Course. Cr. 8vo. Pp. 192. 
(Exeter : A. Wheaton and Co., Ltd., 1929.) 25. 6d. 

Mohrmann , Hans . Einf Cilmmg in die nieht-euklidisehe 
Geometrie. Roy. 8yo. Pp. xii + 126. (Leipzig : Akade- 
mische Verlagsgesellschaft m.b.H., 1 930. ) 8.30 gold marks. 

d’Ocagne, M. Cours de geometrie. Premiere partie : 
Geometrie pure ; Deuxieme partie : Geometrie appiiquee. 
Demy 4to. Pp. vi+429. (Paris: Gauthier- Viilars et 
Cie, 1930.) 120 francs.* 

Pauling, Linus, and Goudsmit, Samuel. The Struc- 
ture of Line Spectra. (International Series in Physics. ) 
Med. 8vo. Pp. X + 263. (New York : McGraw-Hill Book 
Co., Inc.; London: McGraw-Hill Publishing Co., Ltd., 
1930.) 17s.6d.net.* 

Phillips, E. G. A Course of Analysis. Demy 8vo. 
Pp. viii + 361. (Cambridge: At the University "Press ' 
1930.) 165. net.* 

Planck, Max. Einfuhrung in die Theorie der Warrne : 
zum Gebrauch bei Vortragen, sowie zum Selbstunterricht. 
(Einfuhrung in die theoretisehe Physik, von Max Planck, 
Band 5.) Med. 8vo. Pp, vii + 251. (Leipzig : S. Hirzel, 
1930.) 8 gold marks.* 

Plant, Ivor T. Business x^rithmetic. Revised edition. 
Cr. 8vo. Part 1. Pp. vi+184. Part 2. Pp. vi+185- 
360. (London : Sir Isaac Pitman and Sons, Ltd,, 1930.) 
25. 6d. each ; complete, 45. 

Potter, F. F., and Larrett, Denham. School Certifi- 
cate Geometry, (Pitman’s School Certificate Series. ) Cr. 
8vo. Pp. viii +200. (London: Sir Isaac Pitman and 
Sons, Ltd,, 1930. ) 35. 6d. 

Potthof, Richard. Die ansehauHche Natur der geo- 
metrischen Grundbegriffe. 8vo. Pp, 28. (Munster i.W. : 
Aschendorfi’sche Verlagsbuchhandlung, 1930.) 1 gold 

mark. 

Richard, P.- J. La gamme : introduction a I’etude de 
la znusique. Imp. 16mo. Pp. viii +231. (Paris : Her- 
mann et Cie, 1930.) 28 francs.* 
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Rosentlial, Josef. Das Jahrhundert der Stralilen : 
eiii geiiieiiivt^rstandlielier iTberbliek uber das Wesen imd 
die liolie Bedeiitiing der verscliiedenen Strahlenarten ; 
Vortrag gehalten im Deutseheii Museum zii Mtinehen 
am' 27 Slai 1920. Demy 8vo. Pp. 20, (Leipzig : Georg 
Thiemej 1930,) 2'. 50 gold marks. 

Russell, A. H. Checking Calculations : for Account- 
ants, Clerks and Teaelicrs, O. Svo. Pp. 64. (London 
and New York: The Gregg Publishing Co., Ltd., 1930.) 

. Ls'-.Od. net, 

Schaefer, Clemens, und Matossi, Frank.- Der 
Ramaneffekt. (Fortsehritte der Chemie, Physik und 
physikalisclien Chemie, heraiisgegeben von A. l^ucken, 
Band 20, Heft 6.) Roy. 8vo. Pp. iii +52. (Berlin: 
Gebrikler Borntraeger, 1930.) 8 gold marks. 

Scheffers, Georg. Allerhand aus der zeiehnenden 
Geometrie. Roy. 8vo. Pp. 62. (Leipzig : Quelle und 
... Meyer, 1030.) 3.20 gold marks. 

Scholz, Arnold. ^ Reduktion der Konstruktion von 
Korpern mit zweistufiger (nietabelseher) Gruppe. (Bei- 
triige zur Algebra, Heft 14.) Roy. Svo. Pp. 15. (Berlin 
and Leipzig: Walter de Gruyter und Co., 1920.) 1.20 

gold marks. 

Sen, D. K. Hydrostatics. Cr. Svo. Pp. vi+242. 
(London : Macmillan and Co., Ltd., 1930.) 5*%’^ 

Shearcroft, W. F. F., and Larrett, Denham. Arith- 
metic for Schools. Parti. Cr. Svo. Pp. 150. (London; 
Sir Isaac Pitman and Sons, Ltd., 1930.) 2s. 6d, net. 

Siddons, A. W., and Hughes, R. T. Some Hints 
and Solutions to Trigonometry, Parts 2, 3 and 4. Cr. 
Svo. Pp. vii -f 142. (Cambridge : At the University 
Press, 1930.) Sa*. 6d. 

Silberstein, Ludwik. The Size of the Universe : 
Attempts at a Determination of the Curvature Radius of 
Spacetime. I3x. Cr. Svo. Pp. viii +215. (London : 
Oxford University Press, 1930.) 10^. net.*** 

Thibaud, Jean. Les rayons X : theorie et applica- 
tions. (Collection Arinand Colin : Section de physique. ) 
Gl. Svo. Pp. 218. (Paris : Armand Colin, 1930.) 10.50 

■francs. " 

Triilat, J.-J, Les applications des rayons X: 
physique, ehimie, metaliurgie. (Recueil des Conferences- 
Rapports de documentation sur la Physique.) Roy. Svo. 
Pp. 298 + 16 planches. (Pari.s : Les Presses universitaires 
de France, 1930.) 85 franc.s.'** 

Vivanti, G. Lezioni di analisi matematiea. Vol. 1: 
Analisi algebrica e principii della teoria delle funzioni, 
derivazione e integrazione. Terza edizione ampliata e 
riveduta delle ‘ ' Lezioni di analisi infinitesimale ’ ’. (Biblio- 
teca Tecnieo-Indiistriale. ) Svo. Pp. viii +480. (Torino: 
S. Lattes eC., 1930.) 

Wieleitner, Heinrich. Algebraische Kurven. Teil 1 : 
Gestaltlicbe Verbal tnisse. (Sammlung Goschen, Band 
435.) Pott Svo. Pp. 146. (Berlin und Leipzig : Walter 
de Gruyter und Co., 1930.) 1.80 gold marks. 

Wien, W., und Harms, F., Herausgegeben von. 
Handbucii der Experimentalphysik. Unter Mitarbeit von 
H. Lenz, Band 24, Teil 1 : Allgemeine Physik der 
Rontgenstrahlen. Von Fritz Xirchner. Sup. Roy. Svo. 
Pp, X + 548. (Leipzig ; Akademische Verlagsgeseilschaft 
m.b.H., 1930.) 55 gold marks. 

Wisdom, Alfred. Arithmetical Dictation : a System- 
atic Series of Exercises in Mental Arithmetic. Cr. 8vo. 
Book 7. Pp. viii +53. (London : University of London 
Press, Ltd., 1930.) Is. 6d. 

Young, John Wesley. Projective Geometry. (The 
Caras Mathematical Monographs, No. 4.) Published for 
the Mathematical Association of America. Cr. Svo. Pp. 
ix + 185. (Chicago and London ; The Open Court Co., 
1930.) 106*. net.* 

Engineering’ 

Avery, A. H. Dynamo and Motor Erection and 
Management. (Work Handbooks.) Feap. Svo. (London, 
New York, Toronto and Melbourne ; Cassell and Qo., Ltd., 
1930.) 26, 6d. net. 

Benischke, Gustav, Die asynchronen Wechselfeid- 
motoren, Kommutator- und Induktionsmotoren. Zweite, 
erweiterte Audage. Roy. Svo. Pp. v + 123. (Berlin : j 
Julius Springer, 1929.) 1 1 .40 gold marks. 


Bethmaun, Hugo. Die Hebezenge : Bereeluiuug und 
Konstruktion der Einzciteile, FiasclK'nziigc, si:i(| 

Krane. Achte vollstaudig neubearbeM'tetc !{<>y. 

Svo. Pp. xvi 702 + 10 Tafeln. (Braunschweig ; Frio( fr. 
Vieweg und Sohn A.-G., 1930.) 20 gold marks. 

Bock, Siegfried. Die Dieselmascliine in Land- und 
Schiffsbetrieb : in Wesen, Aufbaii unci Behandliing 
gemeinve'i-st. dargest. fiir Schiilsingenieure u'lid Seemaschi- 
nisten, Betriebsleiter und Maschinisten in stationaren 
Betrieben, Masehinenbauer u. a, Praktiker. Zweite vein 
bes.serte und erweiterte Auflage. Roy. Svo. Pp. vi +231. 
(Kiel: Eigenverlag, 1930.) 6.75 gold marks. 

Department of 'Scientific and Industrial Research : 
Radio Research. Special Report No. 9 : A Critical Review of 
Literature on Amplifiers for Radio Reception. Roy. Svo. Pp. 
viii + 239. (London : H.M. Stationery Office, 1930, ) 5s. net,* 
Draeger, Kurt. Hochspannungs - Freiieitiingen. 
(Sammlung Goschen, Band 1013.) Pott 8vo. Pp. 173. 
(Berlin und Leipzig : Walter de Gruyter und Co., 1930.) 
1.80 gold marks. 

Fournier, L. Le froid. Cr. Svo. (Paris : Hachette 
etCie, 1930. ) 12 francs. 

Gouard, E., und Hiernaux, G. Cours elementaire de 
niecanique indiistrielle : a I’usage des eeoles |3rofession- 
nelles et des eeoles pratiques de commerce et ci’industrie. 
Tome 2 : Complements de cinematique, resistance des 
materiaux, machines et turbines a vapeur. Troisierne 
edition. Ex. Cr. Svo. Pp. iv+367. (Paris : Libr, Dunod, 
1930.) 22.50 francs. 

Haeder, Hermann. Olrnotoren in Vier- und Zweitakt- 
bauart : Entwurf, Berechnung und Bau. Vierte neu- 
bearbeitete Auflage. Herausgegeben von Walter Haeder. 
(Haeders Hilfsbucher fur Masehinenbaii, Bancle 33, 34.) 
2 Bande. Band 1 : Bauarten, Bauteile, Berechnung und 
Konstruktionseinzelheiten. 8yo. Pp. xvi + 723. Band 2 ; 
Tabellen und Werkstattzeichnungen, Hauptabmessungen, 
Masstabellen, Berechnungen, Aufgaben und Beispiele, 
Konstruktionstafeln, Bilder. 4to. Pp. vii +236 +24 + 130 
Tafeln. (Berlin : Schmidt und Co., 1930.) 

Haeder, Walter, Herausgegeben von. .Die Berechnung 
eines Automobilmotors. 40/110 PS-Seehszyllnder - Vier- 
taktmotor : Handbuch fur Studium und Praxis, (Haeders 
Hilfsbucher flir Maschinenbau, Band 35.) Svo. Pp. 
xii+202+2 Tafeln. (Berlin: Schmidt und Co., 1930.) 
15 gold marks, 

Harris, Percy W. The Wireless Listener’s Guide Book. 
(Macmillan’s Sixpemiy Self-Help Library, Vol, 4. ) Cr. Svo. 
Pp. 127. (London ; Macmillan and Co., Ltd. ; Eyre and 
Spottiswoode (Publishers), Ltd,, 1930.) 6d. 

Heinzelmann, Heinrich. Die elektrischen Kabel. 
(Sammlung Goschen, Band 1019.) Pott Svo. Pp. 133. 
(Berlin und Leipzig ; Walter de Gruyter und Co., 1930.) 
1.80 gold marks. 

Herrmann, R. Evolventen-Stimradgetriebe : Bereeh- 
nung, Herstellung, Priifung. Roy. Svo. Pp. v + il2. 
(Berlin : Julius Springer, 1929.) 9.60 gold marks. 

Jakiitsch, Franz. Warmeubergang bei Maschinen. 
(Gesundheits-Ingenieur, Beiheft Reihe 1, Heft 26.) 4to. 
Pp. 21. (Miinchen und Berlin : R. Oldenbourg, 1929.) 
4.20 gold marks. 

Jones, Bernard E., Edited by. Electric Bells and 
Telephones. (Work Handbooks.) Fcap. Svo. (London, 
New York, Toronto and Melbourne: Cassell and Co., 
Ltd., 1930.) 26.- 6d.net. 

Knab, Hermann J. tfbersicht liber Kinematik, Ge- 
triebelehre mit besonderer Berucksichtigung der Getriebe- 
dynamik sowie der Schwingungsgetriebe und Getriebe- 
schwingungen. Zweite erweiterte und vollig umgearbcitetc 
Auflage. Roy. Svo. Pp. 246. (Numberg': Seibstverlag, 
1930.) 15 gold marks. 

Krokel, Heinrich. Die elektrischen Sehweissverfahren. 
Unter Mitarbeit von Hans Niese. (Sammlung Goschen, 
Band 1020.) Pott Svo. Pp. 136. (Berlin und Leipzig : 
Walter de Gruyter und Co., 1930.) 1.80 gold marks. 

Kriiger, Hans. Dampfturbinen-Schaufeln ; Profil- 
formen, Werkstoffe, Herstellung und Erfahrungen, Roy. 
Svo. Pp. vi+132. (Berlin: Julius Springer, 1930.) io 
gold marks. 

Lossow, Paul von. Maschinenteile. Siebzehnte 
voliig umgearbeitete Auflage. 2 Banden. 4to. Band 1. 
Pp. hi+IOl. (Leipzig : S. Hirzel, 1929.) 11 gold marks. 
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Lubber ger, Fritz. Die Femspreclianlagen mit Wabler- 
betrieb (Aiitomatische Teleplionie). Vierte Auflage. 
R,oy. 8vo. Pp. V + 316. (Muiieheii und Berlin : B. Olden- 
bourg, 1930.) 13 gold marks. 

Marryat, H., Edited by. Electrical Wiring and Con- 
tracting : a Complete Work by Practical KSpecialists. Vol. 
5 ; Heating and Cooking, Converting Plant, Electric Ball, 
Alarm and Clock Systems. Cr. 8vo. Pp. 237. (London: 
Sir Isaac Pitman and Sons, Ltd., 1930.) 6.9. net. 

Merriman, Tbaddeus, Editor-in-Chief ; Wiggin, 
Thos. H., Associate Editor-iri-Chief. x4merican Civil 
Engineers’ Handbook. Fifth edition, thoroiiglily revised 
and enlarged. Gi. 8vo. Pp. hi +2263. (New York: 
John Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 19300 40.9. net.* , 

Nicol, George. Ship Construction and Calculations. 
Pv,ov. 8vo. Pp. 580. (Glasgow : Brown, Son and Ferguson, 
Ltd., 1930.) 25,9. net. 

Parry, E. L. Foundations for Gas and Oil Engines 
and other Machinery. Cr. 8vo. Pp. 136. (London : 
Charles Grif&n and Co., Ltd., 1930.) 76\ 6d. net. 

Quantz, Ludwig. Wasserkraftmaschinen : eine Ein- 
fiihrimg in Wesen, Bau .und Berechnung von Wasser- 
kraftmaschinen und Wasserkraftanlagen. Siebente voll- 
standig umgearbeitete Auflage, Roy. 8vo. Pp. vii + 149. 
(Berlin : Julius Springer, 1929.) 5,25 gold marks. 

Ritter, Carl. Selbstansaugende Kreiselpumpen und 
Versuche an einer neuen Pumpe dieser Art. 8vo. Px3. 
v + 70. (Leipzig : Max Janecke, 1930.) 5 gold marks. 

Rziha, E. von, und Seidener, J. Starkstromtechnik : 
Tasclienbuch fiir Elektrotechniker. Siebente neubear- 
beitete und erwei ter te Auflage. Band 1. 8vo. Pp. xx + 
1039. (Berlin : Wilhelm Ernst und Sohn, 1930.) 34 gold 

marks. 

Sass, Friedrich. Kompressorlose Dieselmaschinen I 
(Druckeinspritzmasehinen) : ein Lehrbuch fiir Studierende. | 
4to. Pp. vii + 395. (Berlin: Julius S|)ringer, 1929.) 52 
gold marks. 

Schaefer, Hermann. Kreiselmasehinen : Einfixhrung 
in Eigenart und Berechnung der rotierenden Kraft- und 
Arbeitsmasehinen. Roy. 8vo. Pp. v + 132. (Berlin : 
Julius Sjoringer, 1930.) 7.50 gold marks. 

Shoop , Charles F . , and Tuve , George L . Mechanical 
Engineering Laboratory Practice. Med. 8vo. ^ Pp, 488. 
(New York : McGraw-Hill Book Co., Inc. ; * London : 
McGraw-Hill Publishing Co., Ltd,, 1930.) 20^. net. 

Skirl, Werner. Wechselstrom - Leistungsmessiingen. 
Dritte vollstandig umgearbeitete und erweiterte Auflage. 
8vo. Pp. vii + 278. (Berlin; Julius Springer, 1930.) 14 
gold marks. 

Thiemann, A. E. Fahrzeug-Dieselmotoren. 4to. Pp, 
286. (Berlin: Schmidt und Co., 1929.) 17 gold marks. 

TofHinger, Karl. Der Einphasen-Bahnmotor : Kritik 
und Ersatz seines Vektor-Diagramms. Roy. 8vo. Pp. 56. 
(Miinchen und Berlin : R. Oldenbourg, 1930.) 4.20 gold 

marks. 

Ulrich, Max. Werkstofl-Fragen des heutigen Dami3f- 
kesselbaues. Boy. 8vo. Pp. xii + 180. (Berlin: Julius 
Springer, 1930.) 22.50 gold marks. 

Wiesmann, Ernst. Die Ventilatoren : Berechnung, 
Entwurf und i\.nwendung. Zweite verbesserte und 
erweiterte Auflage. Roy. 8vo. Pj). viii + 309. (Berlin: 
Julius Springer, 1930.) 24 gold marks. 

Winzheimer, Rudolph, Ubertragungstechnik. Roy. 

8 VO. Pp, vii + 233. ( Miinchen und Berlin: R. Olden- 
bourg, 1929.) 10 gold marks. 

Chemistry : Chemical Industry 

Anderson, W. R. School Certificate Chemistry. (Pit- 
man’s School Certificate Series.) Cr. 8vo, Pp. vii + 
308. (London: Sir Isaac Pitman and Sons, Ltd., 1930.) 
45. 6d. 

Angel, Gosta. Elektrokemi. Pp. 234. (Stockholm ; 
P. A. Norstedt et Soners Forlag, 1930. ) 8.75 kr. 

Atack, F. W., and others, Edited by. Chemists’ 
Year Book, 1930. Fcap. 8vo. Pp. 1186. (Manchester: 
Sherratt and Hughes, 1930. ) 2l5.net- 

Biltz, H., und Biltz, W. Ausfiihrung quantitativer 
Analysen. Roy. 8vo. Pp. xvi+402. (Leipzig; S. Hirzel, 
1930.) 20 gold marks. 


Glaassen, Hermann. Die Zuckerfabrikatioii mit 
besonderer BerucksiehtigLing des Betriebes. Sechste 
Auflage. Roy. 8 vo. Pp. 396. (Magdeburg : Scliallehn 
und Wollbruck, 1930.) 22 gold marks. 

Freundlich, Herbert. Kaia'Ilarcliemie : eine Da rate I - 
lung der Chemie der Kohoi<io und verwandtor Cobieic. 
Band 1 . Vierte unter Mitari>eit von J. Bikcrman umgo 
arbeitete Auflage. Roy. Svo. Pp. viii r566. (Leij;>zig: 
Akademisehe Verlagsgesellschaft m.b.H., 1930.) 39 gold 

marks.* 

■ Friend, J. Newton, Edited by. A Text-book of 
Inorganic Chemistry. Vol. 11 : Organometallic Com- 
I pounds. Part 2 : Derivatives of Arsenic. By Archibald 
' E. Goddard. Med. Svo. Pp. 606. (London : Charles 
Griffin and Co., Ltd., 1930.) 425.net. 

Haissinsky, M. L’ atomistica rnoderna e la chimica. 
Svo. Pp. xvi+316. (Milano: Ulrico Hoepli, 1930.) 35 lire. 

Harrison, G. A. Chemical Methods in Clinical 
Medicine. (Empire Series. ) Roy, Svo. Pp. 534. (Lon- 
don : J. and xA. Churchill, 1930.) 185 . net. 

Holmyard, Eric John. x4.n Introduction to Organic 
Chemistry. Cr. Svo. Pp, xi + 282 (10 plates). (London: 
Edward Arnold and Co., 1930.) 45 . 6 d.* 

JeUinek, Karl. Lehrbueh der physikalischen Chemie. 
Funf Bande. Roy. 8 vo. Band 3 : Die Lehre von der 
Statik homogener und heterogener Gasreaktionen. Erste 
und zweite xAuflage. Lieferung 8 . Pp. 337-656. (Stutt- 
gart : Ferdinand Enke, 1930.) 30 gold marks.* 

Karrer, Paul. Lehrbuch der anorganischen Chemie. 
Zweite Auflage. Pj). 889 + 2 Tafeln. (Leipzig : Georg 
Thierne, 1930.) 37 gold marks. 

Kirchner, Julius. Die Sodafabrikation nach dem 
Solvayverfahren. (Chemie und Technik der Gegenwart, 
herausgegeben von Walker Roth, Band 11.) Svo. Pp. viii 
+ 122 +2 Tafeln. (Leipzig : S. Hirzel, 1930.) 9 gold marks. 

Kdnig, J. Neues Verfahren zur chemischen ITnter- 
suchung der Futter- und Nahrungsmittel. Pp. 65. 
(Berlin: Paul Parey, 1930.) 3.50 gold marks. 

Leberle, Hans. Die Bierbrauerei. (Enkes Bibliothek 
fiir Chemie und Technik. ) 2 Teile. Teil 1 : Die Techno- 

logic der Malzbereitung. Zweite neubearbeitete Auflage. 
(Stuttgart : Ferdinand Enke, 1930.) 26 gold marks. 

Ling, Edgar R. A Text Book of Dairy Chemistry, 
Theoretical and Practical : for Students of Agriculture and 
Dairying. Cr. Svo. Pp. vii +213. (London: Chapman 
and Hall, Ltd., 1930.) 65 . net.* 

Marc, Robert. Die i)hysikalische Chemie in ihrer 
Anwendung auf Probleme der Mineralogie, Petrographic 
und Geologie. Zweite Auflage der Vorlesimgen fiber die 
chemische Gleichgewichtsiehre, neii bearbeitet von Her- 
mann Jung. Roy. Svo. Pp. viii +214. (Jena: Gustav 
Fischer, 1930.) 10 gold marks. 

Molitiari, Ettore. Trattato di chimica generale ed 
applieata all’ industria. Vol. 2 : Chimica organica. Parte 
seconda. Quarta edizione riveduta ed amj^liata. Roy. Svo. 
Pp. xvi + 661-1567. • (Milano: Ulrico Hoepli, 1930.) 80 

lire.* 

Ostwald, Wo. Kleines Praktikum der Kolioidchemie. 
Mitbearbeitet von P, Wolski und A. Kuhn. Siebente 
Auflage. Svo. Pp. viii + 174. (Dresden : Theodor Stein- 
kopfl, 1930.) 3,60 gold marks. 

Rabinowitsch, Eugen, und Thilo, Erich. Periodi- 
sches System : Geschichte und Theorie. Roy. Svo. Pp. 
xii + 302. (Stuttgart; Ferdinand Enke,. 1930.) 29 gold 
marks.* 

Riesenfeld , E . H . Anorganisch-chemisches Praktikum : 
Qualitative Analyse und anorganische Praparate. Neunte 
Auflage, neubearbeitet unter Mitwirkung von R. Klement. 
Svo. Pp. xvi +371. (Leipzig : S. Hirzel, 1930. ) 9 gold 
marks. 

Schwarz, Robert. Petroleum Vademeoum. Siebente 
Auflage. Band 1: Vergleichstabellen und Zolltarife. 
Band 2 : Statistik und Welt-Erdolkarte. (Wien : Verlag 
ffir Fachliteratur G.m.b.H., 1930.) 24 gold marks. 

Singer, Dorothea Waley, assisted by Anderson, 
Annie, and by Addis, Robina. Union Academique 
Internationale. Catalogue of Latin and Vernacular Al- 
chemical Manuscripts in Great Britain and Ireland dating 
from before the XVI. Century. Vol. 2. Med. Svo. Pp. 
viii + 329-755. (Brussels: Maurice Lamertin, 1930.) 10 

belgas.* 
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SupiBO, Oscar. ArJdo solforico e siiperfosfati minerali : 
lourniale prati(‘o «!i fahbricazione ad iiso dei ehiralei, degli 
indinstriufi, dei dirigenti. Svo, Pp. 253 + viii. (Milano: 
I'lrico Hoapli. 1330.) 20 Ib'e. 

Sutcliffe, Arthur. Practical Chemistry ; for Advanced 
Students. Cr. Svo, Pp. vii + 216. (London: John 
Murray, 1030.) ‘-i-s*. 

Tate, Francis G. H. Alcoholornetry : an Account of 
the British IMethod of Aicoholic Strength Determination; 
with an Historical Introduetion written by the Author in 
collaboration with George H. Oabb. Roy. 8vo. Pp. 
xviii + 93+I2 plates. (London; H.M. Stationery Office, 
1930.) 5.s\ net A 

Taylor, G. M., and Thomas, P. K. ■ Elementary 
Chemistry : for Students of Hygiene and Housecraft. Or. 
Svo. Pp. vii + 193. (London : John Murray, 1930.) Zs, U.^- 
Tschirch, A.,' Herausgegeben von. Handbuch der 
Pharrnakognosie. IZweite, erweiterte Aiifiage. Imp. Svo. 
Lieferung 1. Pp. 112. (Leipzig: Bernhard Tauclmitz, 
1930.) 8 gold marks. ^ 

West, Clarence J., Edited by. Annual Survey of 
American Chemistry. VoL 4 : July 1, 1928, to December 
31, 1929. Prepared under the Auspices of the Division of 
Chemistry and Chemical Technology, National Research 
Gouncil. Ex. Cr. Svo. Pp. 549. (New York: The 
Chemical Catalog Co., Inc., 1930.) 4 dollars.'^ 

Williams, John Warren. Mokkulare Dipolmomente 
und ihre Bedeutnng fi'ir die chemiselie Forschung. (Fort- 
schritte der Chemie, Idiysik und pliysikalischen Chemie, 
herausgegeben von A. Eueken, Band 20, Heft 5.) Roy. 
Svo. Pp. iii I- 60. (Berlin : Gebriider Borntraeger, 1930.) 
10.65 gold marks.’'" 

Technolog*y 

Adams, Maurice S. R. Modern Decorative Art : T\ro 
Himdred Examples of Interior Decoration, Furniture, 
Lighting, Fittings and other Ornamental Features. Ex. 
Gr. 4to. Pp. 240, (London: B. T. Batsford, Ltd., 1930.) 
15a\ net. 

Barry, John J. How to make Etchings. Demy Svo. 
Pp. 64. (London : Jolm Lane, The Bodley Head, Ltd., 
1930.) 6 a\ net. 

Belling, John. The Use of the Microscope ; a Hand- 
book for Routine and Research Work. (McGraw-Hill 
Publications in the Agricultural and Botanical Sciences.) 
Med. Svo. Pp. xi+315. (New York : McGraw-Hill Book 
Co., Irie. ; London : McGraw-Hill Publishing Co., Ltd., 
1930.) 20 a\ net.’** 

Brown, Bolton. Lithography for Artists. 4to. Pp. 
102. (Chicago: University of Chicago Press; London : 
Cambridge University Press, 1930.) IS-s*. net. 

Eaton, Charles H., Edited by. Painting and Decorat- 
ing : a Complete Work by Practical Specialists. Cr. Svo. 

4 : Surface Treatment, Architectural Detail and 
Historic Ornament. Vol, 5 : Heraldry, Colour, Stencilling. 
UoL 6: Perspective and Interior Work, Estimating and 
Bookkeeping, ilpplication of Ornament. (London : Sir 
Isaac Pitman and Sons, Ltd., 1930.) Is. 6d. net each. 

Kay, J. Sheet Metal Work. (The Practical Workroom 
Series.) Ex. Cz*. Svo. Pp. 48, (London, Toronto, Mel- 
bourne and S^+iney : Cassell and Co., Ltd., 1980.) D. 3d. 

Keehle, Alfred L. Cabinet Making: Theory and 
Pi’actiee. Cr. Svo. Pp, vii + 174. (London, New York and 
Toronto : Longmans, Green and Co., Ltd., 1930.) 3s. 6d. 

LutZf E. G, Practical Landscape Painting in Oils, 
Gr. Svo. Pp. 210. (New York and London : Charles 
Scribner’s Sons, 1930. ) 7s. 6d. net. 

Mahon, Doris. China Decoration. (Pitman’s Craft 
for AH Series.) Cr. Svo. Pp. vii + 120. (London : Sir 
Isaac Pitman and Sons, Ltd., 1930.) 2s. 6d. net. 

Matthews, William F. Simple Bookbinding for Junior 
Schools. Cr. Svo. Pp. 56. (London : Sir Isaac Pitman 
and Sons, Ltd., 1930.) 2e. net. 

Porter, E. G. Printing. (Pitman’s Craft for All 
Series.) Cr. Svo. Pp. viii +88. (London : Sir Isaac 
Pitman and Sons, Ltd., 1930.) 2s. 6d. net. 

: Redgrove, H. Stanley, and Foan, Gilbert A.' Pain V- 
Powder and Patches : a Handbook of Make-up for Stage 
and Cariiival, ^ Demy _ Svo. Pp. xi + 170 + 16 plates. 
(London : William Heinemann (Medical Books), Ltd. 
1930.) 7s, 6d. net.'^ 


Roffey, Mabel. Simple Basketry for Homes and 
Schools : including Willow Baslvetry f or W omen. ( Pitman \s 
Craft for All Series.) Or. Pp. xii + 9L (London; 

Sir Isaac Pitman and Sons, Ltd., 1930.) 2,9. 6d. net. 

Roudie, P. Le contrdle de la durete des metaux dans 
rindustrie. Roy. Svo. Pp. viii +.114. (Paris: Libr. 
Dunod, 1930.) 26 francs. 

Schlipkoter, Max. L’economie tliermique dans la 
siderurgie. Traduit de Fallemand par H. Weyand et 
W. Bechter. Roy. Svo. Pp. viii + 134. (Paris : Libr. 
Dunod, 1930. ) 29 francs. 

Smith, F. R. Stencilling. (Pitman’s Craft for x\!l 
Serie.s.) Cr. Svo. Pp. xiii + 109. (London; Sir Isaac 
Pitman and Sons, Ltd., 1930.) 2s. 6d. net. 

Smithells, Colin J. Les impuretes dans les metaux ; 
leur action sur la structure et les proprietes des metaux, 
Traduit de I’anglais par A. Schubert. Roy. Svo. Pp. 
viii + 197. (Paris: Libr. Dunod, 1930.) 60 francs. 

Strang, David. The Printing of Etchings and En- 
gravings. Med. Svo. Pp. 218. (London : Ernest Benn, 
Ltd., 1930.) 10s. 6d. net. 

. Styrie, O. G. Die Warmebehandkmg des Stables : 
sein Vergiiten und seine Harten. (Sammlung Goschen, 
Band 1012.) Pott Svo, Pp. 119 + 14 Tafeln. (Berlin 
and Leipzig : Walter de Gray ter und Co., 1929.) 1.50 

gold marks. 

Summers, William. Handwork in the Senior School. 
Cr. Svo. Pp. 155, (London : Edward Arnold and Co., 
1930.) 5A-.net. 

Winter, Fred. Haarfarben und Haarfarbung : Prak- 
tisehe Methodik der Herstellung und Anwendung der 
Haarfarbemittel. Svo. Pp. 133. (Berlin : Julius Springer, 
1930.) 5.70 gold marks. 

Astronomy 

Henseling, Robert. Der neuentdeckte Hirnmel: das 
astronomische Weltbild gemass jiingster Forschung. Roy, 
Svo. Pp. 124. (Berlin: Atlantis verlag, 1930. ) 

Sutcliffe, G. E. The New Astronomy and Cosmic 
Physiology : an Introduction to the Subject. Cr. Svo. 
Pp. 139. (London : Rider and Co., 1930. ) 45.6d.net.* 

Meteorology : Geophysics 

Air Ministry : Meteorological Office. Decode for 
use with the International Code for Wireless Weather 
Messages from Ships, adopted by the International Meteoro- 
logical Conference, Copenhagen, September 1929. (M.O. 

329. ) Published by authority of the Meteorological Com- 
mittee. Rov. Svo. Pp, 17. (London : FI.M. Stationery 
Office, 1930.) 3d. net.* 

Ordnance Survey. A Portable Magnetometer of the 
Null Type. Roy. 4to. Pp. 6 + 3 plates. (London: H.M. 
Stationery Office, 1930.) Is. net.* 

Walker, Sir Gilbert T. On Periodicity, III. — Criteria 
* for Reality. (Memoirs of the Royal Meteorological 
Society, Vol. 3, No. 25.) Roy. Svo. "Pp. 97-101. (Lon- 
don ; Edward Stanford, Ltd., 1930.) 25. 6d.* 

Geologry; Mineralogy 

American Oil Fields. Structure of Typical American 
Oil Fields : a Symposium on the Relation of Oil Accumula- 
tion to Structure. Forty Special Papers, including a 
Critical Summary, in part from the Program of the Twelfth 
Annual Convention of the American Association of 
Petroleum Geologists at Tulsa, Oklahoma, March 24, 25 
and 26, 1927. Vol. 2, 1929. Med. Svo. Pp. xxiii + 780 + 

4 plates. (Tulsa, Okla. : The American Association of 
Petroleum Geologists ; London : Thomas Murby and Co., 
1929.) 27s. ziet.* 

Bubnoff, Serge von. Geologie von Europe. (Geo- 
logie der Erde, herausgegeben von Erich Krenkel. ) Band 
2 ; Das ausseralpine Westeuropa- Teii 1 : Kaledoniden 
und Varisciden. Sup. Roy. Svo. Pp, xii + 691 + 4 Tafeln. 
(Berlin : Gebriider Borntraeger, 1 930. ) 49.50 gold marks. * 

Dacqu6, Edgar. Die Erdzeitalter. 4to. Pp. xi + 
565. (Munchen und Berlin : R. Oldenbourg, 1930.) 24 
gold marks. 
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Gough, J. W. The ■ Mines , of Mendip. Demy 8vo. 
Pp. X +.269. (Oxford: Clarendon Press; London: 
Oxford University Press, 1930.) 155. net.=^ 

Jofinsen, Arrien. Uber das Unterschied von Minera- 
lieii imd Lebewesen : Ofientlicher Vortrag, gehalten am 
18 Dezember 1929 in Berlin. .Derny 8vo. Pp. hi +41. 
( Berlin : G ebriider B orntraeger, 1930.) 4.50 gold marks . * 

■ Krambach, Gerliard. Einfuhrung in die Erdbeben- 
kunde. (Math.-natnrwiss.-techn. Bucherei, Band 22.) 
8vo. Pp. vin + 74. (Berlin: O. Salle, 1929.) 3 gold 

marks. 

Lull, Richard Swann. A Remarkable Ground Sloth. 
(Memoirs of the Peabody Museum of Yale University, 
Vol. 3, Part 2.) Published on the Othniel Charles Marsh 
Publication Fund. Roy. 4to. Pp. 39 (9 plates). (New 
Haven, Conn. : Yale University Press ; London : Oxford 
University Press, 1929.) 4.9. 6d. net.* 

, Parkinson, Jotin. The Dinosaur in East Africa : an 
Account of the Giant Reptile Beds of Tend aguru, Tangan- 
yika Territory. Demy 8vo. Pp. 192 + 12 plates. (Lon- 
don: H. F. and G. Witherby, 1930.) 12.9. 6d. net.* 

Rohleder, Herbert P. T, Der tertiare Vulkanismus 
in Nord-Irland. (Geologische Charakterbilder, Heft 37.) 
4to. Pp. 32 + 13 Tafeln. (Berlin : Gebriider Borntraeger, 
1930.) 24 gold marks. 

Scholtz, Hermann. Das varistische Bewegungsbild 
entwickelt aus der Inneren Tektonik eines Profils von der 
Bohmischen Ma.sse bis zum Massiv von Brabant. (Fort- 
schritte der Geologic iind Palaontologie, herausgegeben 
von W. Soergel, Band 8, Heft 25.) Roy. 8vo. Pp. ix + 
235-316 + 8 Tafeln. (Berlin: Gebriider* Borntraeger, 
1930.) 15 gold marks.* 

Simpson, George Gaylord. American Mesozoic 
Mammalia, (Memoirs of the Peabody Museum of Yale 
University, Vol. 3, Part 1.) Published on the Othniel 
Charles Marsh Publication Fund. Roy. 4to. Pp. xv + 
235 (32 plates). (New Haven, Conn. : Yale University 
Press; London: Oxford University Press, 1929.) 5 

dollars,* 

Oeo^raphy: Travel 

Berge, Victor, and Lanier, Henry Wysham. Pearl 
Diver : Adventuring Over and Under Southern Seas. 
Demy 8vo. Pp. x +368. (London : William Heinemann, 
Ltd.,'" 1930.) 15,9. net. 

Bertarelli, L. V. Southern Italy : including Rome, 
Sicily and Sardinia. Edited by IHndlay Muirhead. (The 
Blue Guides.) Second edition. Fcap. 8vo. Pp. Ixxii 
+ 537. (London : Macmillan and Co.. Ltd. ; Paris : Libr. 
Hachette, 1930.) 155.net. 

Cornish, Vaughan. National Parks : and the Heritage 
of Scenery. Demy 8vo. Pp. xi+139. (London : Sifton 
Praed and Co., Ltd., 1930.) 5s. net.* 

Epstein, M., Edited by. The Statesman’s Year Book : 
Statistical and Historical Annual of the States of the 
World for the Year 1930. Sixty-seventh Annual Publica- 
tion : Revised after Official Returns. Cr. Svo. Pp. xxxi 
+ 1458. (London: Macmillan and Co., Ltd., 1930.) 
205. net.* 

Gide, Andre. Kongo imd Tschad (Voyage au Congo 
suivi du retour du Tschad). Ubersetzt von Gertrud 
Muller. Svo. Pp. 495. (Stuttgart : Deutsche Verlags- 
Anstalt, 1930.) 10 gold marks. 

Guiton, Paul. Switzerland, Western and Southern : 
Ncuchatel and Geneva to Ticino. Pott 4to. Pp. 224. 
(London ; The Medici Society, 1930.) 75. 6d. net.' 

Prorok, Byron Khun de. Mysterious Sahara: the 
Land of Gold, of Sand, and of Ruin. Roy. Svo. Pp. xx + 
348. (London : John Murray, 1930. ) 2l5.net. 

Spary, V. G. The Modern Geography Room. Demy 
(Svo. Pp. 39. (London: George Philip and Son, Ltd. ; 
Liverpool ; Philip, Son and Nephew, Ltd., 1930.) 6d. 

Stamp, L. Dudley, and Stamp, Elsa G. At Home. 
(Longmans’ New Age Geographies, Junior Series, Book 1.) 
Rural edition, for Country Schools. Cr. Svo. Pp. vi + 
90+4 plates. (London, New York and Toronto : Long- 
mans, Green and Co., Ltd., 1930.) l5. Qd. 

Stamp, L. Dudley, and Stamp, Elsa G. Round the 
World : a True Story. (Longmans’ New Age Geographies, 
Junior Series, Book 3a.) Cr. Svo. Pp, viii + 168+4 
plates. (London, New York and Toronto : Longmans, 
Green and Co., Ltd,, 1930.) 2s. 


Taylor, Griffith, Antarctic Adventure and Research, 
(Appleton Ne'w World of Science Series.) Cr. Svo. Pp, 
xi + 245. (New York and London : D. Appleton and Go., 
1930.) 65.'iiet.* 

Tillotson, M. R., and Taylor, Frank J. Grand 
Canyon Country. ^ Med. Svo. Pp. viii + 108..+ 15, plates. 
(Stanford University, Calif. :, Stanford University Press; 
London: Oxford University Press, 1929.) 95.net.* 

^Wade, J. H. Rambles in Devon. Post Svo. ,Pp, 
xiii+272. (London:, Methuen and Co., Ltd., 1930.) 
7s. 6d. net. 

Wilson, Helen Galista, and Mitchell, Elsie Reed. 
Vagabonding at Fifty : from Siberia to Turkestan. Roy. 
Svo. Pp. 336. (London: Hutchinson and Co., Ltd., 
1930.) 185. net. 

Wiillenweber, Walther. Ratgeber fur Beisende nach 
England, Frankreich, Spanien und der Schweiz. Fiinfte 
wesentlich erweiterte Auflage, , Pott Svo. Pp. 103. 
(Berlin : Verlag Weidmann, 1930.) 2.40 gold marks. 

General Biolog:y: Natural History :' 
Botany 2 Zoolog’y 

Abderhalden, Emil, Herausgegeben , von. Handbtich ■ 
der biologischen Arbeitsmethoden. Lieferung 326. Abt. 

9 : Methodender Erforschungder Leistungendestierischen 
Organismus, Teil 5, Heft 4, Methoden der Meerwasser- 
bioiogie. Haitung und Aufzucht von Meeresschwammen, 
von Walther Arndt ; Die Zuchtung versehiedener wirbel- 
loser Meerestiere, von Arthur Hagmeier. , Sup. Roy. 8vo. 
Pp. 443-598. (Berlin und Wien : Urban und Schwarzen- 
berg, 1930.) 9 gold marks.* 

Ayling, Jean. The Retreat from Parenthood. Demy 
Svo. Pp. xvi+293. (London: Kegan Paul and Co., 
Ltd., 1930.) 105. 6d. net.* 

Baur, Erwin. Einfuhrung in die Vererbungslehre. 
7-11 vollig neubearbeitete Auflage. Sup. Roy. 8vo. Pp. 
vii + 478+7 Tafeln. (Berlin: Gebriider Borntraeger, 
1930.) 2.50 gold marks.* 

Bodenheimer, Friedrich Simon. Studien zur Epi- 
demioiogie, Okologie und Physiologie der afrikanischen 
Wanderheuschreeke (Sckistocerca gregaria Forsk.). Mit 
Beitragen von G. Fraenkel und unter Mitarbeit von K. 
Reich und N. Segal. 4to. Pp. 123. (Berlin: Paul Parey, 

1 930. ) 8 gold marks. 

Chandler, Asa G. Introduction to Human Para- 
sitology. Fourth edition, rewritten and enlarged, super- 
seding “ Animal Parasites and Human Diseases Med. 
Svo. Pp. xiv + 655. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1930.) 25s. net.* 
Gokkinis, A. j. The Reproduction of Life: the 
Science of Reproduction in Nature and Man. Popular 
edition. Demy Svo. Pp. 288. (London : Bailiiere, 
Tindall and Cox, 1930.) 5s. net. 

Golthurst, Ida. Shells of the TrojEcal Seas. Roy. 
Svo. Pp. iii + 4 + 13 + 6 + 6 plates. (Calcutta and Simla : 
Thacker, Spink and Co., 1930.) 4.8 rupees.* 

Gostenoble, H. V, Die Baumwolle. (Die Tropen- 
reihe. Nr. 17.) Svo. Pp. 2S. (Hamburg: Veriag 
Thaden, 1930.) 2.50 gold marks. 

Dawson, Christopher. Christianity and Sex, (Cri- 
terion Miscellany, No, 13.) Cr. Svo. Pp. 40. (London : 
Faber and Faber, Ltd., 1930.) l5. net. 

Dengler, Alfred. Okologie des Waldes mit besonderer 
Beriicksichtigung des Wirtschaftswaldes. 4to, Pp. vi + 
272 + 2 Tafeln. (Berlin: Julius Springer, 1930.) 25 gold 

marks. 

Deutschen Zoologischen Gesellschaft, Gegriindet 
von der. Im Aiiftrage der Preussischen Akademie der 
Wissenschaften zu Berlin. Das Tierreich : eine Zusam- 
menstellung und Kennzeichnung der rezenten Tierforrnen. 
Lieferung 52 : Myriapoda. 1 : Geophilomorpha. Bear- 
beitet von Graf Attems. Sup. Roy. Svo. Pp. xxiii + 388. 

60 gold marks. Lieferung 53 : Crustacea Copepoda. 2 : 
Cyclopoida Gnathostoma. Bearbeitet von F. Kiefer. Sup. 
Roy. Svo. Pp. xvi + 102. (Berlin und Leipzig : Walter 
de Grujder und Co., 1929.) * 

Fishery Board for Scotland. Salmon Fisheries, 1929, 
No. 6 : Sea Trout of the River Tweed. By G. Herbert 
Nall. Imp. Svo. Pp. 59 + 7 plates. (Edinburgh and 
London : H.M. Stationery Office, 1930.) 35. 6d. net.* 
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Goffart, H. .Dio Aphelendteu' der Kultarpflanzen. j 
(Mouo.m’apluen zmn PfUuizorisohutz, Band 4.) Roy. ^ 
rp. V - HH). {Fioriiti: Julius S})ritig€'r, 1930.) 14.80 gold | 
i'n,a.rks. . ■ ' . 

Grimpe, G., und Wag!?jr, E., .Begriindet von. Die 
'Tiurwelt der Ni-U’d- und Dstseo. Herausgegeben von G. 
Grimpe. Lieferuog i 7. Toil 2. d.^ : Peridmea, von 
Xief)laus tV'tors ; Toil 3. d : Scypliozoa, von TFiilo ^ 
Krumbaeh. Aled. 8vo. I’p. I3-S4 . 88. (Leipzig: Akade- 1 
misehe ’Wu'lagsgeseilscliaft m.b.H., 1930.) 13.o0 gold | 

marks. | 
Harvey -Gibson, R. J., the late.- The Elements of | 
Botany. Or. Svo. Pp. 157. (London and Edinburgh : 
Thomas Xelsoii and 8ons, Ltd., 1930.) 2-9. 6d. 

Howell, A. Brazier. Aquatic Mammals : their 
A<iaptatio7i.s to Life in the Water. Med. Svo. Pp. .xii 
x'338. (Springfield, III., and Baltimore, Md. : Charles C. 
Thomas; Lon<ion ; BaOiiere, Tindall and Cox, 1930.) 
22-v. Or/, net.* 

Keniy, Julie Glosson. Green Magic : the Story of the 
World of Plants, dlx. Cr. Svo. Pp. xii -hl84. (New York 
and London: D. Appleton and. Co., 1930.) 79. 6d. net.* 
Kirkwood, J. E, Xorthem Roeky Mountain Trees and 
Shrubs. Med. 8vo. Pp. xvii -f 340 -f 35 plates. (Stanford 
University, Calif. : Stanford University Pre.s.s ; London : 
Oxford University Press, 1930.) 359. net.* 

Kolle, W., im<i Wassermanti, A. von, Begriindet yon. 
Handbnch • der patbogcmen Mikroorgamsmen. Dritte, 
erweiterte Auflage. Alit K in. so Wuss der Immunitatslehre 
nnd Epidemiologie .sowio der mikroFjiologisoben Diagnostik 
und Teehnik. }lera,u.sgegeben von W. Kolle, R. Kraus und 
P. Uhienhuth. Band 7, Toil 1, Roy. Svo. Pp. viiit-752 
-t- 18 Tafeln. (Jena : Gustav Fischer ; Berlin und Wien : 
Urban und Schwarzenberg. 1930.) 78 gold marks. 

Kukentliai, Willy, Gegriindet von. Handbuch der 
Zoologie : eine Xaturgeschielite der vStamme der Tier- 
reiche.s. Herausgegeben von Thilo Krumbach. Band 2 : 
Vermes Arnera, Vermes Polyrnera, Ecbiiirida, Sipuneulida, 
Priapulida. Lieferung 8, Teii 4. Demy 4to. Pp. 243-402. 
(Berlin und Leipzig: Walter de Gray ter und Co., 1930.) 

18 gold marks.* 

Lartigue, Alfred. Biodynamique generale : fondee 
sur IVd-ude dii tourbillon vital d’etlier. Med. 8vo, 
Pp. viii 4- 156. (Paris : Gaston Doin et Cie, 1930.) 

20 francs.* 

Mace, Herbert. Bee Alatters and Beemasters. With 
an Appendix, AUlio’s Who in Beekeej)mg. Cr. 8vo. Pp. 

144 T- 16 jdates. (Harlow, Essex : The Beekeeping Annual 
Office, 1930.) 09. net.* 

Meek, Alexander. The Progress of Life : a Study in 
Psy chogenetic Evolution. Demy Svo. Pp. vil.4-193. 
(London : Edward Arnold and Co., 1930. ) 109. 6d. net.* 
Metcalf, E. P. A Text-Book of Economic Zoology. 
Aled. Svo. Pp. X +392. (Philadelphia ; Lea and Febiger, 
1930.) 4 dollars.* 

Morse, Richard. Aledieinal Herbs: and How to 
Identify Them. (The Hotv to Identify ” Series, No. 21.) 
Fcap. 8vo. Pp. 64. (London : The Epworth Press, 1930.) 
l9. 6d. net.* 

Munch, Ernst. Die Stoffbewegungen in der Pflanze. 
Roy. Svo. Pp. viii 4“ 234. (Jena: Gustav Fischer, 1930. ) 

12 gold marks.* 

Naumann, Einar. Einfiihrang in die Bodenkunde 
der Seen. (Die Binnengewasser : Einzeldarstellungen aus 
der Limnologie und ihren Nachbargebieten, unter Mit- 
wirkung von Einar Naumann und herausgegeben von 
August Thienemann, Band 9.) Sup. Roy. 8vo. Pp. ix 
4- 126 + 7 Tafeln. (Stuttgart: E. Schweizerbart’sche 
AYrlagsbuehliandlung (Erwin Nagele) G.m.b.H., 1930.) 

16 gold marks.* 

Paul, Eden. Chronos : or the Future of the Family. 
(To-day and To-morrow Series.) Pott 8vo. Pp. 57. 
(London : Kegan Paul and Co., Ltd., 1930.) 2s. 6d.net.* 
Radi, Emanuai. The History of Biological Theories. 
Translated and adapted from the German by E. J. Hat- 
field. Demy Svo. Pp. xii +408. (London : Oxford 
University Press, 1930.) ITs. 6d. net.* 

Reinheimer, H. Symbiosis, the Cure of Cancer and of 
“ Seleetionitis ” : a new Orientation of the Science of 
Life. Or. 8vo. Pp. 249. (London ; The C. W. Daniel Co., 
1930.) 79. 6d. net,* 


■ Rensdle, A. B. The (^lassific-ation of Flowering Phints. 
(Cambridge Biological Series.) Vol. 1: Gynuc )s- 
and AionocotyiiHlons, Soc-ond iin])i‘t\ssioi]. nvo. 

Pp. xvi +412. (Ciinii)riclge : A.t (he Universilv* Pjvss 
I 1930.) 27.9. 6fi. net. 

Renoiif, Louis F, W. Anima,! Life on the Seashores 
(Routledge Introductions to Alodern Knowledge, No. 10.) 
Fcap. Svo. Pp. ii+78. (London : George Roiitledcci and 
Sons, Ltd., 19.30.) 6d. net* 

Riley, William A , and Christenson, Reed' O. Guide 
to the Study ot Vnimal Parasites. (AIcGraw-HiU l:hil)!i<'a- 
tions in the Zoologiral Sciences.) Aled. Svo . Pp. xv ■ 131. 
(New York: AKGi.iv -Hill Book Co., Inc.; London : 
McGraw-Hill Publishing Co., Ltd., 1930.) Is. 6d. net.- 
Roberts, Morley. The ■Serpent’s Fang: Essays in 
Biological Criticism. Demj^ Svo. Pp. 263. (London * 
Eveleigh Nash and Grayson, Ltd,, 1930.) 189. neT.* 

Roseiivinge, L. Kolderup, and Warming, Eug., 
Edited by. The Botany of Iceland. (Pubiished by the aid 
of the Carlsberg Fund,) A^ol. 3, Part 1. 10 : Studies on 

the Vegetation of Iceland. By H. Alplholm Hansen. Sup. 
Roy. Svo. pp. iv + i86 + 12 plates. (Copenhagen: J. 
Friraodt’s Forlag ; London : Oxford Universitv Pj’css, 
1930.) 99.net.*' 

Schmidt, Heinrich. Der Kampf urns Dasein. 8vo. 
Pp. SO. (Jena: Urania -AYrlagsgeseiischa ft, 1930.) 1.50 

gold marks, 

Seton, Ernest Thompson, The Cute Coyote : and 
other Animal Stories. Taken from “ Wild Animals at 
Home “ AViid Animal Way>s ”, ‘‘ Lives of the Hunted 
(Treasuries of Alodern Prose.) Fcap. Svo. Pp. 159. 
(London : University of London Press, Ltd., 1930.) 2,9.* 
Skaife, S. H. The Strange Old Alan. Cr; Svo. Part 1 : 
Among the Insects. Pp. viii +96. Part 2 : Among tiie 
Birds. Pp. viii +97-191. Part 3: Under the Sea. Pp. 
viii + 193-281. (London, New York and Toronto : Long- 
mans, Green and Co., Ltd., 1930.) 2s. 6d. each. 

Standing, Herbert F. Spirit in Evolution ; from 
Amceba to Saint. Demv Svo. Pp. 312. (London : George 
Allen and Unwin, Ltd.," 1930.) 109. 6d. net.* 

Stapf, O., Edited by. Curtis’s Botanical Alagazine. Pub- 
lished for the Royal Horticultural Society, London. Vol. 153 
(1927), Part 4. Roy. Svo. Pp. iv +35 +plates 9195-9204 
(London: Bernard Quaritch, Ltd., 1930.) 179. 6d. net.* 

Step, Edward. Nature Rambles : an Introduction to 
Country-Lore. A¥inter to Spring. (The Come-with-AIe ” 
Books.) Fcap. 8vo. Pp. vii + i52 4-31 plates. (London 
and New York: Frederick Wame and Co., Ltd,, 1930.) 
29. 6d. net.* 

Weber, Hermann. Biologie der Hemipteren : eine 
Naturgesehichte der Schnal)elkerfe, (Biologischen Studien- 
biicher, Band 11.) Pp. vii + 543. (Berlin : Julius Springer, 
1930.) 44 gold marks. 

Weed, Clarence M. Insect AA^ays. Cr. Svo. Pp. vf '- 
326. (New York and London : D. Appleton and Co., 1930. ) 
69. net. 

Wilson, Ann. Flower Stories (Simple Nature Studies.) 
Cr. Svo. Pp. V + 122. (London : Sampson Low, Alarston 
and Co., Ltd., 1930.) Is. 6d. 

Horticulture: Forestry: Agriculture 

Aereboe, Fr., Hansen, J., und Roemer, Th., 
Herausgegeben von. Handbuch der Land wirtsehaft. 
Fiinf Bande. Imp. Svo. Lieferung 25 (Schiuss der 
Gesamtwerkes), Band 3. Pp. xv + 97-220 + 8 Tafeln. 
(Berlin: Paul Parey, 1930.) 5.80 gold marks.* 

Berks, Robert. Garden Science : a Three Years’ 
Course of Practical Science based on Experiments in 
Garden, Field and Classroom. (Nelson’s Science Practice. ) 
Cr. 8vq. Pp. 123. (London and Edinburgh : Thomas 
Nelson and Sons, Ltd., 1930.) 29. 

Briscoe, T. W. Orchids for Amateurs. Edited by 
A. J. Macself. Demy 8vo. Pp. 138. (London : AA". H. 
and L. Collingridge, Ltd., 1930.) 59.net. 

Brown, E. T. Garden Poultry Keeping. Cr. Svo. 
Pp. 256. (London: Hutchinson and Co., Ltd., 1930.) 
69, net. 

Contts, J,, Edwards, A., and Osborn, A. The Com- 
plete Book of Gardening. Roy. Svo. Pp. 768 + 16 plates. 
(London : Ward, Lock and Go., Ltd., 1930.) 159. net. 
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Ettling, Carl. Die Olpalme iind ilire Kiilt-ur. (Die 
Trsii stall vi he, ISTr. 20.) 8vo. Pp. 52. (Hamburg: Verlag 
^riiaden, .1030.) 3.50 gold marks. ■ 

Garratt, G. T. The Organisation of Farming. Yol. 1 : 

( * Production. Cr. 8vo. Pp. 164. (Cambridge : W. Heffer 
and Sons, Ltd., 1930.) 6s. net. 

Kleeberg,_ Julius, mid Behrendt, Hans, Die Nahr- 
piiiparate init besonderer Beriicksiehtigung der Sauer- 
inilcharten. Boy. 8vo. Pp. viii-f-346. (Stuttgart: 
Ferdinand Enke, 1930.) 23 gold marks. 

Knott, James Edward. Vegetable Growing. 8vo. 
Pp. 352, (London: Henry Kimpton, 1930.) loi. net. 

Maimerin^, Rosslyn. Ornamental and Flowering 
Shrubs. (Outdoor Library.) Imp. 32mo. (London : W. 
Foulsham and Co., Ltd., 1930.) 1&‘, net. 

I Mannering, Rosslyn. Rock and Fancy Gardens. 

(Outdoor Library.) Imp. 32mo. (London: W. Foulsham 
I and Co., Ltd., 1930.) Is.’ net. 

I McDonald, J. H, Coffee Growing, with Special Refer- 
ence to East Africa. Demy 8vo. (London : East Africa, 
1930.) 2Ls'. net. 

Mikusch, Gustav. Kuba, Haiti und Louisiana als 
Zuekerlander : Eindrucke von einer Studienreise durch diese 
Ijander, (Berichte liber Land. wirtschaft.) 8vo. Pp. viii + 
248. (Berlin: Paul Parey, 1930.) 16.50 gold marks. 

Ramsey, Leonidas W. Landscaping the Plome 
Grounds. Ex. Or. 8vo. Pp. 170. (New York: The 
Macmillan Co., 1930.) Ss. 6d. net. 

I Smith, H. A., Edited by. Garden Doubts and Diffi- 
’ eulties. Compiled from Amateur Gardening. Cr. 8vo. 
Pp. 130. (London: W. H. and L. Collingridge, Ltd., 
1930.) 26*. 6d. net. 

White, Edward A. The Chrysanthemum and its 
Culture. Cr. 8vo. Ppj. 192 +25 plates. (New York: 
Orange Judd Publishing Co., Inc., 1930.) 2 dollars.'*' 


Anatomy: Physiology 

Achard, Gh. The Oedema of Bright’s Disease. Trans- 
lated by Maurice Marcus. (The Anglo-French Library of 
M edical and Biological Science . ) Demy 8vo . Pp . x + 23 1 . 
(London : Kegan Paul and Co., Ltd,, 1930.) 9s. net.'** 

Bell, W. Blair, Edited by. Some Aspects of the 
Cancer Problem : an Account of Researches into the Nature 
and Control of Malignant Disease, commenced in the 
ITniversity of Liverpool in 1905, and continued by the 
Liverpool Medical Research Organization (formerly the 
Liverpool Cancer Committee), together with some of the 
Scientific Papers that have been published. Imp. 8vo. 
Pp. xiv + 543 + 90 plates. (London : Bailliere, Tinclall and 
Cox, 1930.) 636-. net.* 

Binet, Leon. La rate: organe reservoir. Pp. 120 + 
2 planches. (Paris: Masson et Cie, 1930.) 20 francs. 

Evans, G. Lovatt. Recent Advances in Physiology. 
(The’ Recent Advances Series.) Fourth edition. Ex. Cr. 
8vo. Pp. xii + 446. (London : J. and A. Churchill, 1930. ) 
,12.9. 6d.* 

Gibson, Alexander George. The Mycoses of the 
Spleen. (The Anglo-French Library of Medical and Bio- 
logical Scieiiee.) Demy 8vo. Pp. xii + 169 + 10 plates. 
(London : Kegan Paul and Co., Ltd., 1930. ) 129. 6d. net.* 

■ Medical Research Council. Special Report Series, 
No. 145 : Child Life Investigations. The Causes of Neo- 
Natal Death. By J. N. Cruiekshank. Roy. 8vo. Pp. 87. 
(London : H.M. Stationery Office, 1930.) Is. 6d.net.* 

Meyerhof, Otto. Die chemischen Vorgange im Muskel: 
und ihr Zusammenhang mit Arbeitsleistung und Warme- 
bildiing. (Monographien aus dem Cesamtgebiet der 
Physiologie der Pfianzeii imd der Tiere, Band 22.) Demy 
8vo. Pp. xiv + 350. (Berlin : Julius Springer, 1930.) 
2(S gold marks.* 

Rowntree, Leonard G., and Brown, George E., with 
the tedmieai assistance of Roth, Grace M. The Volume 
of the Blood and Plasma in Health and Disease. (Mayo 
Clinic Monographs.) Cr. 8vo. Pp. 219. (Philadelphia 
and London : W. B. Saunders Co., 1929.) 149. net.* 

Stopford, John S. B. Sensation and the Sensory 
Pathw^ay. Demy Svo. Pp. xii + 148. (London, New 
York and Toronto : Longmans, Green and Co., Ltd., 1930.) 
79. 6d. net.* 


Webb -Johnson, GeciL Hcadth and Diet. (Mac- 
millan’s Sixpenny Self-Help i^ibrary, Voh 6.) ( 'r. Wvo. 

Pp. 127. (London : Macmillan and Co., l^td. : Eyre and 
Spottiswoode (Publishers), Ltd.. 1939). 6d. ■ 


Anthropoiog-y : Archeology 

Givilization . The Drtft of Civilizatio'n. By the Con- 
tributors to the fiftieth Anniversary XurnberOf the St. 
Louis Post-Dispatch, iiiciiiding Charles C. Abbot, Kiciiard 
E. Byrd, Albert Einstein, Guglielmo Fernno, Sir Philip 
Gibbs, Maxim Gorkjy Rudolpli Maria Holzaptel, the \’ery 
Rev. Dean Inge, Count Hermann Kevstrling, J. B. S. 
Haldane, Paul de Kriiif, Stephen Leaeoek, IMartiu A. Xexd, 
Michael Pupin, James H. Robinson, Bertrand Russell, 
H. G. Weils. Or. Svo. Pp. 254. (London . Georac* 
Allen and Unwin, Ltd., 1930. ) Is. 6d. net 
. Ebeling, Erich, und Meissner, Bruno, Herausgegebeu 
von. Reallexikon der Assyriologie. Band 1, Lieferiing 4. 
4to. Pp. 241-320. (Berlin und Leipzig: Walter cle 
Gruyter und Co., 1930, } 5 gold marks. 

Hobhouse, L.T., Wheeler, G. C., and Ginsberg, M. 
The Material Culture and Social Institutions of the Simpler 
Peoples : an Essay in Correlation. (The London School 
of Economics and Political Science : Series of Studies in 
Economics and Political Science, No. 3 of the Monographs 
on Sociology.) Demy Svo. Pp. v + 299. (London: 
Chapman and Hall, Ltd., 1930.) 109. 6ri. net.* 

Luquet, G.-H, The Art and Religion of Fossil Man. 
Translated by J. Townsend Russell, Jr. Roy. Svo. Pp. 
xiv +213. (New Haven, Conn. : Yale University Press; 
London: Oxford University Press, 1930.) 239.net.* 

Murray, Margaret Alice . Egyptian Sculpture. Demy 
Svo. Pp. xxiv + 207 -h 55 plates. (London : Gerald Buck- 
worth and Co., Ltd., 1930.) 159. net. 

Myres, John Linton. Who were the Greeks ? (Sather 
Classical Lectures, Vol. 6. ) Med. Svo. Pp. xxxvii -i- 634. 
(Berkeley, Calif. : University of California Press ; London: 
Cambridge University Press, 1930.) 7 dollars.* 

Neuburger, Albert. The Technical Arts and Sciences 
of the Ancients. Translated by Henry L. Brose. Ro;yx 
Svo. Pp. xxxii +518. (London : Methuen and Co., Ltd., 
1930.) 429.net.* 

Pomerai, Ralph de. Marriage, Past, Present and 
Future: an Outline of the History and Development of 
Human Sexual Relationships. Demy Svo. Pp. xvii + 
370. (London: Constable and Co., Ltd., 1930. ) 159.net.* 
Shepard, Odell. The Lore of the Unicorn. Roy. Svo. 
Pp. 312 +24 j)lates. (London: George Alien and Lmwin, 
Ltd., 1930.) 269. net.* 

Wetzel, Friedrich. Die Stadtmauern von Babylon. 
4to. Pp, viii + 111 +83 Tafeln. (Leipzig : J. C. Hinrich, 
1930.) 115 gold marks. 

Williams, F. E. Orokaiva Society. Demy Svo. Pp. 
xxiii + 355 + 37 plates. (London : Oxford University 
Press, 1930.) 259. net.* 


Philosophy: Psychology 

Adams, George P., and Montague, Wm. Pepperell, 
Edited by. Contemporary American Philosophy. Per- 
sonal Statements, Yol. L By G- H. Palmer, G, P. Adams, 
H. B. Alexander, A. C. Armstrong, J. E. Boodin, H. C. 
Brown, M. W’^. Calkins, M. R. Cohen, G. W. Cunningham, 
D. Drake, G. J. Ducasse, W. G. Everett, W. Fite, W. E. 
Hocking, T. De Laguna, J. A. Leighton. (Library of 
Philosophy.) Demy Svo, Pp. 450. (London: George 
Allen and" Unwin, Ltd. ; New York : The Macmillan Co., 
1930.) 169. net. 

Bacon. Opera hactenus inedita Rogeri Baconi. Ease. 
10 : Questiones supra Libros prime Philosophie Aristoteiis. 
(Metaphysiea I., II., V.-X. ) Nunc priinum edidit Robert 
Steele. Collaborante Ferdinand M. Delorme. Demy Svo. 
Pp. xxxii + 360. (Oxford : Clarendon Pi’ess ; London: 
Oxford University Press, 1930.) 289, net.* 

B ohm, Franz J. Die Logik der Asthetik. (Heidei- 
berger Abhandlungen ziir Philosophie und ihrer Geschichte, 
Band 20.) Roy. 8vo. Pp, iii + 97, (Tubingen : J. C. B. 
Mohr, 1930.) 5,40 gold marks. 
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D. The Psychology of Adolescence 

Textbooks in Education. ) Or. 8 vo. Pp xxiii +' 

lo;; 6 ri ne" “ = “<5 C°- Ltd^i 

Edward Arnold and Co., 1 9 k) ^10., 6 d Let* = 

Mind of the Murderer. Demy 

iJriesch,UAnf>. .Ihe Possibility of Metaphysics : Four 
Lectures. INew edition. Cr, 8vo Pn L " 
rhe Faith Press/Ltd., 1930.) L^ P* * ( ondon : 

B,eflex Action: the History of 
■Physiological Psychology. 8vo Pn 

BailUere,TindanandCoh,I 9 l 0 .) 

Idfaf fhoofv*^ r 

, icicai liieory : an Lsaay. JDemy Svo. pn xi -i- 1 U 

Httlv Wiliam “ R°^ vi.M. net.* ■ 

Anm tTo ’ qf ^“SustaF., and Bowers, 

Anna Mae. The & true tore and Meaning of Psycho- 
analysis as elated to Personality and Behfviour. Rov. 

,• Demv 8 vo Pn 

,jjLeis, Frildrich!’ ^Ph£iomS«^t und ^icritfL^^ 

"/stxv ,r S' 

°Lln of^ .S^'vey and Itteupted 

Chkaf dIcS™ STvo ■“ Pp 
George Allen and Unwin, Ltd., 19300 5 ^ net.* = 

Matla, J. L. W. P. La solution du mystere de la mort 
Roy. 8 vo Pp. Vi + 284 + 4 planches. (La Have W P 

rfrfncS'^"'®'^^ = Gi««‘°'^Doin eTSie"n.dO 

dn^nlLfw”; and Translated, with Intro- 

ductorj litotes by. beiections from Medieval Philosophers 

+%7p®yw‘“®v ° ^®aP- 8vo. Pp XX 

moo C^-l-Scribnar’slont 

DeSrSpino.a“-Leibtil 'tTtvo°' pLIlT Jz^t = 

Oxford Uni4rsity Press, im!) L olVt * ^ = 

Messer, August. Geschichte der Philosonhie im 
Adtertiim imd Mittelalter. (Wissen und Bildung, Band 
1_07.) Atdite yerbesserte Auflage, Pott 8vo Pn 

^pfafilt 'jea^n 1-80 gold marks. 

Causalty.’ Tfankatel" b?" Mario^r^ (S'r""’ 

Piper, Rayiuond F., and Ward, Paul W TKa 
and Methods of Knowlk<^e • a Tf^twl • ‘ Fields 
and Logic. Med. LT k 8 ^ Orientation 

Oidord University Press, 1930 .) Is. o/net"* ’ 

Y„k„3To,..p,n 

ph!ss"i‘‘'sssi “rf.s'-cSi;*.- 

. xStossner, Artur. 

fanFhV vgb;srerte IX^r R ^ "s"- t> ' 

L^o'g^d = Elinkhardt nnj 

einf&iS^^^^ 

und der Renten-Neurose. Demv^E-n c Traumas 
(Berlin : Julius Springer, 1930 .) 6 ^ 6 o\oid marks^ ^ 


I T- ^'^Et, Edgar James. The P.s,vchologv of ChildLnH 
j Cr. Svo Pp. 432. (Hew York arid Londw n 
I Appleton and Co., 1930.) 10s.6fi. net. 
i TA Hans,Herausgegeben von. Im AuftracB rU 

Eeutechim Gesellsohaft fur Psyohologie. Berieht^ iiber 
e-''P®«mentelle Psychologic in Wien 
I vom 9-13 April 929. Roy. Svo. Pp. xvi + 2t3. .llna 
I Gustav Fischer, 1930.) 11 gold marks. Uena. 

j Watson, John B. Der Behaviorismus. Aus dein 
Amerikanischen libersetzt von Emmy Giese-Lans Her 
aiisgegeben von Fritz Giese. Svo. Pp. 400 tSt?,Vt<,nl;' 

Deutsche Verlags-Aiistalt, 1930.) 11 gold marks. ^ ‘ 
Watson, John B. Psyohische Erziehung im friihen 
Kmdesalter (Psychological Care of Infant W Child 
Ubersetzt von Therese Diirr. 8vo. Pp. xx + 170 

^ ' I n mirks. ' 

Wild, John, Edited by. Spinoza Selections. Fcap 
8 vo Pp. Ixi-t479. (New York and London: OhS 

Scribner’s Sons, 1930. ) 3 . 9 . 6d. net. 

Wolf, A. Textbook of Logic. Post Svo. 

(London : George Allen and Unwin, Ltd., 1930. ) 


Pp;. 407. 
10<9. net."'’* 


Miscellany 


George Eastman. Med. 8vo. 
(London : Constable and Co.,' 


Ackerman, Carl W. 

Pp. xviii + 522 + 25 plates. 

-Ltd., 1930.) 245. net.*^ 

23'ioSri.«,?i,r..) ’V Sir.-" ■ 

Earl of. The World in 

?=ik‘ SJ 5' “•* !' rp‘' 

Oxford Uniprsity Press, 1930.) £. net ^ (London: 

T 3.^.°“®”’, The Foundations of Religion • a 

Lecture delivered before the Fellowshir^ nf ‘ ? 

Manchester College, Oxford, Monday, Apr?l 21 llso wit7 
Appendix of Illustrative Material T 8vo Pn if 

D.7d.*“ ' ® ^^30.) Papel M.f^cloth,' 

8vm’^‘’pS^128fik^l«t®°'®^®T “ Soviet Russia. Demy 
gate, Ltd.', 1930.) 7s. eJ.' Nor- 

OtS^^?o7ofy^“'(TtelS?FrS 
and BioIogiea/Lielice.)^D®imf Z 

coL-LirL^oiiy 

Montessus de Ballore R de 7 

Instituts seientiflques, Jardins botanimTp^»t ^ i 

’I “ P“' 

Spes, 1929-30.) * +^4.,2. (Paris : Editions 

Nokes, G. D., and Bridges, H. P The To,, r 

morrow Series.) Pott 8vo^ Pn 94 . Q-nd To- 

p.Ai .^<1 c... ik, iSaoA 2., ei. “e,..'’-"”'” ' 

^ a- j.x-”” ‘ «•»*• «»Si=3s. ’Jd la's £; 

1^.* ^ ‘ (London. 1 he Pioneer Press, 1930.) 

pe^l^cLil^L^^of“8ci^*'ee^'“anF T^ Science. (Im- 

Memorial Lefture, 1930.) Demy 8vL Pp '' 

MacmiUaa and Co., Ltd., 1930.)" Is net * ' 
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SIR HOWARD GRUBB, PARSONS 
AND COMPANY 

Engineers, Astronomical Instrument Makers 
OPTICAL WORKS : WALKER GATE 
NEWCASTLE-ON-TYNE 

Contractors for 

COMPLETE OBSERVATORY EQUIPMENT 

STANDARD PRODUCTS : 
Astronomical Telescopes 
Object Glasses 
Mirrors 

Prisms | 

Searchlight Reflectors 

Spectrographs 

Coelostats 

Chronographs 

Submarine Periscopes 

Revolving Domes 

Rising Floors, etc. 


40 feet diameter Revolving Dome with Newtonian Observing Carriage for 
Stockholm Observatory. 








FOR THE 

CHEMICAL INDUSTRY 

Our experience, extending over the 
last hundred years, in the refining 
and working of Platinum and 
associated metals, places us in a 
foremost position to supply articles 
made of Platinum, Iridio" Platinum 
or Rhodio'-Platinum 

Fupfliep paptieulaps , desepiptive 
litepatiTPe &ppi©es oii Fec[uest. 

JOHNSON MATTHEY 
L CO , LTD. 

TELEPHONES ■ 

HOLBORN 6989-97 


. I*: 




1*1 


QUALITY 


PARSONS 

OPTICAL CLASS 

Plates and Moulded Blania sutfaHle for th^ 
^nufacture of Photographic Lenses, Binoculap 
widsses, Asfronomicdl and' othar scientific 
irrstiuments. Blocks of glass of unusual 
dimensions or for special purposes 

PARSONS OPTICAL CUSS C9 

tlTTU CHESTER DERBY 
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PERFECT 

POCKET 

CALCULATOR 


WRITE 

TO-DAY 

for 

illustrated 
and fully 
descriptive 
pamphlet. 


The Otis King’s Calculator has the 
calculating facilities of an ordinary slide 
rule extended to 66 inches in length, 
and with the corresponding greater 
degree of accuracy. It closes up into 
a 6-inch nickeiled tube which can con- 
veniently be carried in the pocket. 
Model K answers problems of multi- 
plication, division, proportion and per- 
centages, Model L gives in addition all 
powers and roots— fractional or other- j 
Wise — of ail numbers without Hmit. 
Price with Black Cursor, packed in 
leather case, 22/6d. 

CARBIC LIMITED 

(Dept. N) 

51 Holborn Viaduct, London, BX.I 

Agenis in most Dominions and Foreign Countries. 


X-Rays and 
Ult ra-Violet R ays 

When purchasing apparatus for the physical and 

industnal applications of X-Rays and Ultra- 
Violet Rays you will be well advised to consult 
Watson & Sons. We have had practical experi- 
ence m the manufacture of apparatus for manv 
branches of this type of work, and the results of 
our researches and experience are at the disposal 
of our customers. 

Advice, suggestions and estimates are supplied 
free of all charge. Moreover, it should be re- 
membered that Watson’s have branch offices 
and maintain an efficient after sale service 
throughout the country. 



WATSON & SONS LTD. 

(Dept. FT) 

SUNIC HOUSE, PARKER ST., KINGSWAY 
LONDON, W.C.2 

Telephone: Holborn 3^] 



dSXJINUI 

THEODOLITES 

For triangulations 
of the 1 st and 2nd j 
degree. 

Screw Microscope 
Theodolites. 

Geodetic and 
Astronomical Stan- 
dard Instruments. 

Particulars on request. j 


ilf MANUk-WERICE iMSi 


BEmN-PItiEDEMIW 

K A I $ E ft A It E { 87 

^ ^ l^nguiries to 

Abforcl H ouse, Victoria. LONDON, S.W.l 



Opencer Rotary Microtome No. B2Q 

qualitietof: I. Absolutely Ri, id Ob, eet Support II. Inffell^Knif: Supt' 
port; 111. Acc urate Feeding Mechanism. 

repairs 

to any mate of Microscope or Objective and I 
other bcientific Apparatus a S peciality 

HAWKSLEY & SONS, LTD 
83 WIGMORE STREET, LONDON, W.l 


1 





liiiiljt jii) i(|(( 3 1( if ife! 
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The FULLEST 

RANGE 
of BRITISH 
BALANCES 


By a standard of skilled crafts- 
manship consistently applied for 
over eighty years- we have been 
able to win a first place for the 
British Balance in the markets of 
the world. The name Oertling 
on a balance is a world-accepted 
hall-mark of precision and reli- 
ability^ and to-day our range 
covers standard instruments for 
every requirement in analytical 
and assay work . Latest develop- 
ments include special Aperiodic 
and Micro - Balances of the 
utmost precision. We manu- 
facture also many grades of 
heavier instruments for ordinary 
laboratory use; and offer the 
widest experience in the de- 
sign and construction of 
^ balances to users’ require- 
ments. Please write now 
for our list of Chemical 
Balances^ or, better, call at our 
Showrooms for free demonstra- 
tion. The list illustrates no 
less than twenty-four distinct 
types, each at the lowest price 
consistent with our standard of 
workmanship. 


CATALOGUE OF 
ASTRONOMICAL 
INSTRUMENTS 
AND OBSERVATORY 
EQUIPMENT IS 
NOW READY ^ 

^ Coptf win be 


sent 

post ftee on teguest to 


JAMES SWIFT « SON LTD. 

Makers of the highest grade Microscopes and Accessories. 

Contractors to all Scientific Departments of H.M. Government. 

HIGH POWER 

DARK GROUND ILLUMINATOR 

• For examining Living Bacteria, 
etc., under High Magnifications. 
This Condenser is unequalled for 
j giving brilliant illumination with a 
comparatively weak source of light. 

Price [optical part only^ as shown), £3. 

UNIVERSITY OPTICAL WORKS 
SI Tottenham Court Road, London, W.1 


PRECISION TOR- 
SION BALANCE 


For textile work, etc. 
Special balances built 
for every scientific and 
industrial use — let us 
know your needs. 


L. OERTLING LTD. 

Showrooms : 

65 HOLBORN VIADU^^ 
LONDON, :E.C:i 


BRITISH DESIGN 


CRAFTSMANSHIP : CAPITAL 
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LEAKEY-HARPER 
DRAWING MACHINE 


This machine enables true-to-scale 
drawings m six different planes of 
irregular and intricate objects to 
be made easily and quickly, with 
the minimum amount of handling 
it IS of particular value in zoologi- 
cal, palaeontological, anthropo- 
logical and anatomical studies 
especially where accurate draw- 
ings are required of fragile objects. 


CAMBRrnOF 


Further particulars will be 
gladly sent on request. 


INSTRUMENT CP L™ 


■- ^ ^grosvenor place 

CAMBRIDGE ^Showrooms' I/OjIVDON . S • W L 

r-, 1, -j associated AMERICAN COMPANY * 

Cambridge Instrument Co. Inc.. Grand Central Terminal, New York 


vaMlYlCfKtLL BROS., LTD. 

Th€> 


The following are some of our 
standard lines : 

Please send for Lists in which you are interested. 


“K.S 

“IR” 


moving coil, pointer and 
“ G A »» Gajvanometers, « Onwood ” pattern. 

Keys and Switches. 

G^brell’s “Independent” Plug Contact 
Resistoce Boxes and Wheatstone Bridges 
“d High Resistances. ® '• 
stone Resistance Boxes and Wheat- 

ReiS4! including Direct 

“P.K” Potentiometers, Kelvin Low Resistance 
R^rilf^p Kelvin Double Ratio Boxes, Volt 

^eostats and Single Resistances. 

F D >• r Standard and Secondary. 

for instructiS pur- 


“HR” 

‘SR” 


“RR 

“C 


mertqn road, southfields, 

„ London, S.W.I8. 

i /lone : Putney 3641-2 , 

Graw^; "Gambreum, Wands, London.’ 
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